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1 Introduction

1.1 Purpose

The Telematics software development kit (TelSDK) is a set of application programming interfaces (APIs)
that provide access to the QTI-specific hardware and software capabilities.

This document is intended to act as a reference guide for developers by providing details of the TelSDK
APIs, function call flows and overview of TelSDK architecture.

1.2 Scope

This document focusses on providing details of the TelSDK APIs. It assumes that the developer is familiar
with Linux and C++11 programming.

1.3 Conventions

Function declarations, function names, type declarations, and code samples appear in a different font. For
example,

#include

Parameter directions are indicated as follows:

Parameters
in paramname indicates an input parameter.
out paramname indicates an output parameter.
in, out | paramname indicates a parameter used for both input and output.

Most APIs are asynchronous as underlying sub-systems such as telephony are asynchronous. API names
follow the convention of using prefix " get " for synchronous calls and " request " for asynchronous calls.
Asynchronous responses such as listener callbacks come on a different thread than the application thread.

1.4 SDK Versioning

The following convention is used for versioning the SDK releases
SDK version (major.minor.patch)

SDK_VERSION =1.0.0
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Major version: This number will be incremented whenever significant changes or features are introduced.

Minor version: This number will be incremented when smaller features with some new APIs are
introduced.

Patch version: If the release only contains bug fixes, but no API change then the patch version would be
incremented, No change in the actual API interface.

NOTE: Use telux::common:: Version::getSdk Version() API to query the current version of SDK or refer the
VERSION file in the repository

1.5 Public API Status

Public APIs are introduced and removed (if necessary) in phases. This allows users of an existing API that
is being Deprecated to migrate. APIs will be marked with note indicating whether the API is subject to
change or if it is not recommended to use the API.

as follows:

* Eval: This is a new API and is being evaluated. It is subject to change and could break backwards
compatibility.
* Obsolete: API is not preferred and a better alternative is available.

* Deprecated: API is not going to be supported in future releases. Clients should stop using this API.
Once an API has been marked as Deprecated, the API could be removed in future releases.
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Figure 2-1 SDK-Overview

2.1 Overview

The Telematics library runs in the user space of the Linux system. It interacts with Telephony services and
other sub-systems to provide various services like phone calls, SMS etc. These services are exposed by the
SDK through fixed public APIs that are available on all Telematics platforms that support SDK. The
Telematics APIs are grouped into the following functional modules:

Telephony

Telephony sub-system consists of APIs for functions related to Phone, Call, SMS and Signal Strength,
Network Selection and Serving System Management.

SIM Card Services

SIM Card services sub-system consists of APIs to perform SIM card operations such as Send APDU
messages to SIM card applications, SIM Access Profile(SAP) operations etc.

Location Services

Location Services sub-system consists of APIs to receive location details such as GNSS Positions, Satellite
Vehicle information, Jammer Data signals, nmea and measurements information. The location manager
sub-system also consists of APIs to get location system info, request energy consumed, get year of
hardware information, get terrestrial position information and cancel terrestrial position information.
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LocationConfigurator allows general engine configurations (example: TUNC, PACE etc),configuration of
specific engines like SPE (example: minSVElevation, minGPSWeek etc) or DRE, deletion of warm and
cold aiding data, NMEA configuration and support for XTRA feature.

Connection Management

Connection Management sub-system consists of APIs for establishing Cellular WAN/ Backhaul connection
sessions and for Connection Profile Management etc.

Audio Management

Audio Management sub-system consists of APIs for Audio management such as setting up audio streams,
switching devices on streams, apply volume/mute etc

Thermal Management

Thermal Management sub-system consists of APIs to get list of thermal zones, cooling devices and binding
information.

Thermal Shutdown Mangement

Thermal shutdown management sub-system consists of APIs to get/set the thermal auto-shutdown mode
and listen to its updates.

TCU Activity Management

TCU Activity Management sub-system consists of APIs to get TCU-activity state updates, set the
TCU-activity state, etc.

Remote SIM Services

Remote SIM sub-system consists of APIs that allow a device that does not have a SIM physically connected
to it to access a SIM remotely (e.g. over BT, Ethernet, etc.) and perform card operations on that SIM, such
as requesting reset, transmitting APDU messages, etc.

Modem Config Services

Modem Config sub-system consists of APIs that allow to request modem config files, load/delete a modem
config file from modem's storage, activate/deactivate a modem config file, get/set auto selection mode for
config files.

Data Network Management
Data Network Management sub-system consists of APIs to setup VLAN, static NAT, Firewall, Socks, etc.
Sensor services

The sensor sub-system provides API to configure and acquire data from underlying hardware sensors like
accelerometers, gyroscopes among others.

Platform services

The platform sub-system provides APIs to configure and control platform functionalities, like starting an
EFS backup, control filesystem for ECALL and OTA operations. This sub-system also provides
notifications about certain system related events, for instance filesystem events such as EFS restore and
backup events.

Remote SIM Provisioning

Remote SIM provisioning provides API to add profile, delete profile, activate/deactivate profile on the
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embedded SIMs (eUICC) , get list of profiles, get server address like SMDP+ and SMDS and update
SMDP+ address, update nick name of profile and retrieve Embedded Identity Document(EID) of the SIM.

Debug Logger
Logger consists of API that can be utilized to log messages from SDK Applications.

Telematics SDK classes can be broadly divided into the following types:

* Factory - Factory classes are central classes such as PhoneFactory which can be used to create
Manager classes corresponding to their sub-systems such as PhoneManager.

* Manager - Manager classes such as PhoneManager to manage multiple Phone instances,
CardManager to manage multiple SIM Card instances etc.

* Observer/ Listener - Listener for unsolicited responses.
* Command Callback - Single-shot response callback for asynchronous API requests.

* Logger - APIs to log messages, control the log levels.

2.2 Features

Telematics SDK provides APIs for the following features:

2.2.1 Call Management

CallManager, Phone and PhoneManager APIs of Telematics SDK provides call related control operations
such as

* Initiate a voice call
* Answer the incoming call
* Hold the call
* Hangup waiting, held or active call
CallManager and PhoneManager also provides additional functionality such as
» Allowing conference, and switch between waiting or holding call and active call
* Emergency Call (dial 112)

* Notifications about call state change

2.2.2 SMS
SMS Manager APIs of Telematics SDK provides SMS related functionality such as

* Sends and receives SMS messages of type GSM7, GSM8 and UCS2
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2.2.3 SIM Card Services

The SIM Card operations are performed by CardManager and SapCardManager.
CardManager APIs of Telematics SDK perform operations on UICC card such as

* Open or close logical/basic channel to ICC card

* Transmit Application Protocol Data Unit (APDU) to the ICC Card over logical/basic channel
* Receive response APDU from the ICC Card with the status

* Notify about ICC card information change

SapCardManager APIs provides SIM Access Profile(SAP) related functionality such as

* Open or close SIM Access Profile(SAP) connection
* Transmit Application Protocol Data Unit (APDU) over SAP connection
* Receive response APDU over SAP connection

* Perform SAP operations such as Answer to Reset(ATR), SIM Power off, SIM Power On, SIM Reset
and fetch Card Reader status.

2.2.4 Phone Information
Phone APIs of Telematics SDK provides phone related information such as

* Get Service state of phone i.e. EMERGENCY_ONLY, IN_SERVICE and OUT_OF_SERVICE

¢ Get Radio state of device i.e RADIO_STATE_OFF, RADIO_STATE_ON and
RADIO _STATE UNAVAILABLE

* Retrieve the signal strength corresponding to the technology supported by SIM
* Device Identity
* Set or Request Operating Mode

* Subscription Information

2.2.5 Location Services

Location Services APIs of Telematics SDK provide the mechanism to register listener and to receive
location updates, satellite vehicle information, jammer signals, nmea and measurement updates. The
location manager sub-system also consists of APIs to get location system info, request energy consumed,
get year of hardware information, get terrestrial position information and cancel terrestrial position
information. Following parameters are configurable through the APIs.

* Minimum time interval between two consecutive location reports.

* Minimum distance travelled after which the period between two consecutive location reports depends
on the interval specified.

LocationConfigurator allows general engine configurations (example: TUNC, PACE etc),configuration of
specific engines like SPE (example: minSVElevation, minGPSWeek etc) or DRE, deletion of warm and
cold aiding data, NMEA configuration and support for XTRA feature.
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2.2.6 Data Services

Data Services APIs in the Telematics SDK used for cellular connectivity, modem profile management,

filters management, and networking.

Data Connection Manager APIs provide functionality such as

* start / stop data call
* listen for data call state changes

Data Profile Manager APIs provide functionality such as

* List available profiles in the modem
* Create / modify / delete / modify modem profiles
* Query for the selected profile

Data Serving System Manager APIs provide functionality such as

* Get dedicated radio bearer status
* Request Modem Service Status
* Request Modem Roaming Status

Data Filter Manager APIs provide functionality such as

 get/ set data filter mode per data call

* get/ set data filter mode for all data call in up state
* add / remove data filter per data call

* add / remove data filter for all data call in up state

Data VLAN Manager APIs provide functionality such as

* Create / remove VLAN

* Query VLAN info

* Bind / unbind VLAN to PDN

* Query current VLAN to PDN mapping

Data Static LAN Manager APIs provide functionality such as

* Add/remove static LAN entry
* Request current static NAT entries

Data Firewall Manager APIs provide functionality such as

* Add/remove DMZ entry

* Query current DMZ entries

* Set Firewall configuration to enable / disable Firewall
* Query current status of Firewall

* Add/remove Firewall entry
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* Query Firewall entry rules

Data Socks Manager APIs provide functionality such as

¢ Enable/Disable Socks feature

Data L2TP Manager APIs provides functionality such as

* Set L2TP configuration to enable/disable L2TP, TCP Mss and MTU size
* Add/remove L2TP tunnel
* Query active L2TP configuration

Data Software Bridge Manager provides interface to enable packet acceleration for non-standard WLAN
and Ethernet physical interfaces. It facilitates to configure a software bridge between the interface and
Hardware accelerator. Its APIs provide functionality such as

* Add/remove a software bridge
* Query the software bridges configured in the system
* Enable / Disable the software bridge management

Data Serving System Manager provides the interface to access network and modem low level services. The
API includes method for:

* Request Modem Service Status
* Request Modem Roaming Status

* Register to get notifications when Service Status and Roaming status Change

2.2.7 Network Selection and Serving System Management

Network Selection and Service System Management APIs in the Telematics SDK used for configuring the
networks and preferences

Network Selection Manager APIs provide functionality such as
* request or set network selection mode (Manual or Automatic)
* scan for available networks
* request or set preferred networks list

Serving System Manager APIs provide functionality such as

* request and set service domain preference and radio access technology mode preference for searching
and registering (CS/PS domain, RAT and operation mode)

2.2.8 C-v2X

The C-V2X sub-system contains APIs that support Cellular-V2X operation.
Cellular-V2X APIs in the Telematics SDK include Cv2xRadioManager and Cv2xRadio interfaces.

Cv2xRadioManager provides an interface to a C-V2X capable modem. The API includes methods for

* Enabling C-V2X mode
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 Disabling C-V2X mode
* Querying the status of C-V2X
» Updating the C-V2X configuration via a config XML file
Cv2xRadio abstracts a C-V2X radio channel. The API includes methods for

* Obtaining the current capabilities of the radio

* Listen for radio state changes

* Creating and Closing an RX subscription

* Creating and Closing a TX event-driven flow

* Creating and Closing a TX semi-persistent-scheduling (SPS) flow
* Updating TX SPS flow parameters

» Update Source L2 Info

2.2.9 Audio

The Audio subSystem contains of APIs that support Audio operation.

Audio APIs in the Telematics SDK include AudioManager, AudioStream, AudioVoiceStream,
AudioPlayStream, AudioCaptureStream, AudioLoopbackStream, AudioToneGenerator, Transcoder
interfaces.

AudioManager provides an interface for creation/deletion of audio stream. The API includes methods for

* Query readiness of subSystem

* Query supported "Device Types"
* Query supported "Stream Types"
* Creating Audio Stream

* Deleting Audio Stream

AudioStream abstracts the properties common to different stream types. The API includes methods for

* Query stream type

* Query routed device
* Set device

* Query volume details
* Set volume

* Query mute details

* Set mute

AudioVoiceStream along with inheriting AudioStream, provides additional APIs to manage voice call
session as stated below.

* Start Voice Audio Operation

 Stop Voice Audio Operation
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* Play DTMF tone
¢ Detect DTMF tone

AudioPlayStream along with inheriting AudioStream, provides additional APIs to manage audio play
session as stated below.

* Write audio samples

* Write audio samples for compressed audio format
* Stop Audio for compressed audio format

* Play compressed format audio on voice paths

AudioCaptureStream along with inheriting AudioStream, provides additional APIs to manage audio capture
session as stated below.

* Read audio samples

AudioLoopbackStream along with inheriting AudioStream, provides additional APIs to manage audio
loopback session as stated below.

* Start loopback
* Stop loopback

AudioToneGeneratorStream along with inheriting AudioStream, provides additional APIs to manage audio
tone generator session as stated below.

* Play tone
* Stop tone

Transcoder provides APIs to manage audio transcoder which is able to perform below operations.

¢ Convert one audio format to another

Audio SDK provides details of supported "Device Types" and "Stream Types" in the audio subsystem of
Reference Telematics platform.

“Device Type” encapsulates the type of device supported in Reference Telematics platform. The
representation of these devices would be made available via public header file
<usr/include/telux/audio/AudioDefines.hpp>.

Example: DEVICE_TYPE_XXXX
Internally SDK DeviceTypes are mapped to Audio HAL devices as per <usr/include/system/audio.h>.
In current release it is mapped per below table.

Current Device Mapping Table:

SDK Audio Device Representation Audio HAL Representation
DEVICE_TYPE_SPEAKER AUDIO_DEVICE_OUT_SPEAKER
DEVICE_TYPE_MIC AUDIO_DEVICE_IN_BACK_MIC

However Device Mapping is configurable as stated below. This configurability provides flexibility to map
different Audio HAL devices to SDK representation.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 39



Telematics SDK Functional Overview

Update tel.conf file with below details before boot of system.

NUM_DEVICES specifies the number of device types supported

DEVICE_TYPE specifies the SDK type of each device (in comma separated values)

DEVICE_DIR specifies the device direction for each device in order above (in comma separated values)
AHAL_DEVICE_TYPE specifies the mapped Audio HAL type of each device (in comma separated values)
Example:

Note: The default values provided here are based on QTTI's reference design.

NUM_DEVICES=6

DEVICE_TYPE=1,2,3,257,258,259

DEVICE_DIR=1,1,1,2,2,2

AHAL_DEVICE_TYPE=2,1,4,2147483776,2147483652,2147483664

For any stream types, maximum device supported would be one. Single stream per multiple devices not
supported. For voice stream Rx Device would decide corresponding Tx Device pair as decided by Audio
HAL.

NOTE FOR SYSTEM INTEGRATORS:

The mapping of Audio devices to Audio HAL devices is static currently based on QTI's Reference
Telematics platform. For custom platforms this mapping need to be updated.

“Stream Type” encapsulates the type of stream supported in Reference Telematics Platform. The
representation of these stream types made available via public header file
<usr/include/telux/audio/AudioDefines.hpp>.

Example: VOICE_CALL, PLAY, CAPTURE, LOOPBACK, TONE_GENERATOR etc
Volume Support Table:

This table captures scenarios where the volume could be modified.

Stream Type Stream Direction (RX) Stream Direction (Tx)
VOICE_CALL Applicable Not Applicable
PLAY Applicable Not Applicable
CAPTURE Not Applicable Applicable
LOOPBACK Not Applicable Not Applicable
TONE_GENERATOR Not Applicable Not Applicable

In case QTI's reference design does not support volume for specific stream category, API responds with

€IT0I.

Mute Support Table:

This table captures when stream could be muted and in which direction.

Stream Type Stream Direction (RX) Stream Direction (Tx)
VOICE_CALL Applicable Applicable
PLAY Applicable Not Applicable

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION




Telematics SDK

Functional Overview

Stream Type Stream Direction (RX) Stream Direction (Tx)
CAPTURE Not Applicable Applicable
LOOPBACK Not Applicable Not Applicable
TONE_GENERATOR Not Applicable Not Applicable

In case QTI's reference design does not support mute for specific stream category, API responds with error.

2.2.10 Thermal Management

Thermal Management APIs in the Telematics SDK are used for reading thermal zone, cooling device and

binding information.

Thermal Management APIs provide functionality such as

* get thermal zones with thermal zone description, current temperature, trip points and binding info
* get cooling devices with cooling device type, maximum and current cooling level
* get thermal zone by 1d

* get cooling device by Id

2.2.11 Thermal Shutdown Management

Thermal Shutdown Management APIs provide funtionality such as

* Query auto-shutdown mode.
* Set auto-shutdown mode.

* Get notifications on auto-shutdown mode updates.

2.2.12 TCU Activity Management

TCU-activity Manager APIs in Telematics SDK provides TCU-activity state related operations such as

* Query the current TCU-activity state
* Get notifications about the TCU-activity state changes

* Set the system to a desired activity state

2.2.13 Remote SIM

Remote SIM APIs in the Telematics SDK allow a device to use the WWAN capabilities of a SIM on
another device.

Remote SIM APIs provide functionality such as

* Sending card events (reset, power up, errors) to the modem
» Sending/receiving APDU messages from/to the modem and remote SIM.

* Receiving operations from the modem (disconnect, power up, reset) to the remote SIM.
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2.2.14 Modem Config Management
Modem Config APIs in the Telematics SDK provides modem config related functionalities such as

* Request modem config files from modem's storage.

* Load a modem config file to modem's storage.

* Activate/Deactivate a modem config file from modem's storage.
* Get Active config info details.

* Get/Set config auto selection mode.

* Delete a modem config file from modem's storage.

* Ability to get notified whenever a SW config file is activated.

2.2.15 Sensors

The sensor sub-system provides APIs to

* Configure and acquire continuous stream of data from an underlying sensor

* Create multiple clients for a given sensor, each of which can have their own configuration (sampling
rate, batch count) for data acquisition.

* Query and control sensor features available on the hardware or those offerred by the software
framework. Availability of sensor features depend on the sensor hardware being used and the
capabilities it offers.

In addition to the sensor sub-system APIs, configuration items relevant to the underlying sensors are also
available in /etc/sensors.conf on the device filesystem. This includes the range for the sensors, the limits on
sampling frequency and batch count among other parameters.

2.2.16 Platform

The platform sub-system provides APIs to

* Register and listen to filesystem events such as EFS backup and restore notifications

* Request EFS backup
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2.2.17 Remote SIM Provisioning

EAP e MDM
AP (A7)

Telematics apps

SMDP+/SMDS ! RSP HTTFD
DD
TelSDKLib :
TelSDK Lib

Modem (Q6)

HTTP Req/Resp \ euICe ;."

Figure 2-2 Remote SIM Provisioning

The Telematics Application can leverage Remote SIM Provisioning (RSP) APIs to perform eUICC profile
management operations.

Remote SIM Provisioning APIs in Telematics SDK provides operations such as

* Download a profile on the eUICC. Allow downloading of profile based on activation code and
confirmation code. Also provide user consent for downloading of profile.

* Enable or disable a profile to activate/deactivate subscription corresponding to profile.

* Delete a profile from an eUICC.

* Query list of profile on the eUICC.

* Get and update the server address( SMDP+ and SMDS)

* Get EID of the eUICC.

» Update nickname of the profile.

* Perform memory reset which allows to delete test and operational profiles or reset to default SMDP+
address.

‘When modem LPA/eUICC needs to reach SMDP+/SMDS server on the cloud for HTTP transaction, the
HTTP request is sent to RSP service i.e RSP HTTP daemon. The RSP HTTP Daemon performs these
HTTP transactions on behalf of modem with SMDP+/SMDS server running on the cloud. The HTTP
response from cloud is sent back to modem LPA/eUICC to take appropriate action.

2.2.18 Debug Logger
Logging APIs in the Telematics SDK provides logging related functionalities such as

* Runtime configurable logging to console, diag and file.

* Possible LOG_LEVEL values are NONE, PERF, ERROR, WARNING, INFO, DEBUG.
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2.3 Subsystem Restart

Subsystem restart events occur when device operating system or services crashes due to any reason and
then reboots to operational state. This section explains notifications that are sent to application when such
an event occurs, the impact on application, notifications that are sent to application when device recovers to
operating state, and suggested action application should take after recovery.

Examples of Subsystem Restart events:

» External application processor crash
* Modem application processor crash
* Modem processor crash

If application is running on either application processors when it crashes, application is expected to be
restarted to initial state. For other scenarios, details are explained below for each subsystem.

2.3.1 Data Services

Data services behavior when Subsystem Restart event occur is shown in table below:

“onServiceStatusChange” notification with Data calls impacted by SSR will be Application receives Re-trigger wwan data call for
SERVICE_UNAVAILABLE torn down and “NET_NO_NET” “onServiceStatusChange” which “NET_NO_NET"
“onDataCallinfoChanged” Motification with notifications will be delivered for notification with notification was received.
IDataCall object with DataCallStatus those calls. “SERVICE_AVAILABLE"”

“NET_NO_NET". Based on SSR type, it is possible that

certain data calls will remain active.
No “NET_NO_NET" notification will
be delivered for active calls.

Figure 2-3 Data SSR and Recovery

2.4 Security

2.4.1 SELinux

SELinux is an access control framework provided by the Linux kernel. It provides a mechanism to
restrict/control access to system resources such as file nodes and sockets. SELinux framework expects any
process running in userspace to declare all its interactions with the system resources in the form of SELinux
policies. On platforms enabled with SELinux, an app that uses an SDK API would also need to declare its
usage through SELinux policies to ensure that it has all the required permissions.

Listed below are the SELinux Interfaces which are generic for any API in particular namespace that app
needs to declare in its policies.

Note For the below list, let us consider the application's security context to be app_t (also called domain
context).

Namespace SELinux interface Arguments Usage
tel telux_allow_tel() domain telux_allow_tel(app_t)
context
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Namespace SELinux interface Arguments Usage
data telux_allow_data() domain telux_allow_data(app_t)
context
audio telux_allow_audio() domain telux_allow_audio(app_t)
context
loc telux_allow_loc() domain telux_allow_loc(app_t)
context
thermal telux_allow_thermalmanager() domain telux_allow_thermalmanager(app_t)
context
power telux_allow_power() domain telux_allow_power(app_t)
context
config telux_allow_modemconfig() domain telux_allow_modemconfig(app_t)
context
CcV2x telux_allow_v2x() domain telux_allow_v2x(app_t)
context
sensor telux_allow_sensor() domain telux_allow_sensor(app_t)
context
platform telux_allow_platform() domain telux_allow_platform(app_t)
context

The following example illustrates how an application can incorporate the SELinux interfaces exposed by
SDK in its SELinux policies. Below code snippet is part of a Type Enforcement (TE) file of the application

which grants required permissions to perform SDK data operations.

policy_module (application, 1.0)

type app_t;

#Granting SDK data client permissions to the application

telux_allow_data (app_t);

In addition to the above SELinux interfaces list, below are the SELinux interfaces specific to a usecase.

When an app needs to use any API, it should identify which SELinux interface to be used corresponding to
the permission type from the below table and add it to the policy file.

To determine which permission type to be used for a API, please refer to the documentation for the API in
the API Reference or in the API header file

Note The system integrator has the option to turn on/off this feature, where APIs related to a particular use
case require certain permissions. If this feature is turned off, the use case specific permissions listed below
are not required by the caller.

Tech Area Permission Type SELinux Interface
TELUX_AUDIO_VOICE telux_allow_audio_voice
TELUX_AUDIO_PLAY telux_allow_audio_play
Audio TELUX_AUDIO_FACTORY_TEST telux_allow_audio_factory_test
TELUX AUDIO_CAPTURE telux_allow_audio_capture
TELUX_AUDIO_TRANSCODE telux_allow_audio_transcode
TELUX_DATA_SETTING telux_allow_data_setting
TELUX DATA_CALL_OPS telux_allow_data_call_ops
Data TELUX_DATA_CALL_PROPS telux_allow_data_call_props
TELUX DATA_PROFILE OPS telux_allow_data_profile_ops
TELUX_DATA_FILTER_OPS telux_allow_data_filter_ops
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Tech Area Permmission Type SELinux Interface
TELUX_DATA_NETWORK_CONFIG telux_data_network_config
ModemConfig TELUX CONFIG_MODEM_CONFIG telux_allow_config_modem_config
Power TELUX_POWER_CONTROL_STATE telux_allow_power_control_state_t
TELUX_SENSOR_DATA_READ telux_allow_sensor_data_read
Sensor TELUX_SENSOR_PRIVILEGED_OPS telux_allow_sensor_privileged_ops
TELUX SENSOR_FEATURE _CONTROL telux_allow_sensor_feature control
TELUX_TEL_CARD_POWER telux_allow_tel_card_power
TELUX_TEL_CARD_OPS telux_allow_tel_card_ops
Telephony TELUX_TEL_PRIVATE_INFO_READ telux_allow_tel_private_info_read

TELUX_TEL_CARD_PRIVILEGED_OPS

telux_allow_tel_card_privileged_ops

TELUX_TEL_SAP

telux_allow_tel_sap

TELUX_TEL_CELL_BROADCAST_CO«-
NFIG

telux_allow_tel_cell_broadcast_config

TELUX_TEL_CELL_BROADCAST_LIS«
TEN

telux_allow_tel_cell _broadcast_listen

TELUX_TEL_SIM_PROFILE_OPS

telux_allow_tel_sim_profile_ops

TELUX_TEL_SIM_PROFILE_USER_CO+
NSENT

telux_allow_tel_sim_profile_user_«
consent

TELUX_TEL_SIM_PROFILE_CONFIG

telux_allow_tel_sim_profile_config

TELUX_TEL_SIM_PROFILE_READ

telux_allow_tel_sim_profile_read

TELUX_TEL_SIM_PROFILE_HTTP_PR«
0).:4'¢

telux_allow_tel_sim_profile_http_proxy

TELUX_TEL_REMOTE_SIM

telux_allow_tel_remote_sim

TELUX_TEL_SMS_OPS

telux_allow_tel_sms_ops

TELUX_TEL_SMS_LISTEN

telux_access_tel_sms_listen_t

TELUX_TEL_SMS_CONFIG

telux_access_tel_sms_config

TELUX_TEL_IMS_SETTINGS

telux_allow_tel_ims_settings

TELUX_TEL_SRV_SYSTEM_CONFIG

telux_allow_tel_srv_system_config

TELUX_TEL_SRV_SYSTEM_READ

telux_allow_tel_srv_system_read

TELUX_TEL_NETWORK_SELECTION_«
OPS

telux_allow_tel_network_selection_ops

TELUX_TEL_NETWORK_SELECTION_«
READ

telux_allow_tel_network_selection_read

TELUX_TEL_MULTISIM_MGMT

telux_allow_tel_multisim_mgmt

TELUX_TEL_PRIVATE_INFO_READ

telux_allow_tel_private_info_read

TELUX_TEL_SUB_PRIVATE_INFO

telux_allow_tel_sub_private_info_read

TELUX_TEL_SUBSCRIPTION_READ

telux_allow_tel_subscription_read

TELUX_TEL_CALL_INFO_READ

telux_allow_tel_call_info_read

TELUX_TEL_CALL_MGMT

telux_allow_tel_call_mgmt

TELUX_TEL_CALL_PRIVATE_INFO

telux_allow_tel_call_private_info

TELUX_TEL_EMERGENCY_OPS

telux_allow_tel_emergency_ops

TELUX_TEL_ECALL_MGMT

telux_allow_tel_ecall_mgmt

TELUX_TEL_PHONE_MGMT

telux_allow_tel_phone_mgmt

TELUX_TEL_PRIVATE_INFO_READ

telux_access_tel_private_info_read

TELUX_TEL_PHONE_CONFIG

telux_allow_tel_phone_config

TELUX_TEL_ECALL_CONFIG

telux_allow_tel_ecall_config

TELUX_TEL_SUPP_SERVICES

telux_allow_tel_supp_services
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The following example illustrates how to declare permissions for an application that wants to use
telux::data::IDataConnectionManager::startDataCall() to setup a cellular data connection.The
documentation of this API indicates that the caller needs to have TELUX_DATA_CALL_OPS permission.
From the above table, the permission maps to telux_allow_data_call_ops SELinux interface:

In order for the app to use the API the below code snippet needs to be entered in the Type Enforcement
(TE) file of the application.

policy_module (application, 1.0)
type app_t;

#Allow data call operations

telux_allow_data_call_ops (app_t)
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3 Call Flow Diagrams

3.1 Application initialization call flow

TelSDK initializes various sub-systems during start-up. It marks each sub-system as ready once the
initialization procedures are completed for that sub-system. The application has to wait until the
corresponding sub-system is ready on which it needs to make API requests. TelSDK provides APIs to
check whether sub-system is ready or not.

Example:

3.1.1 Phone manager initialization

Application IPhoneManager

m [Synchronous]

[1] isSubsystemReady

-

2] subsystem status
< [2] Sy

[Asynchronous]

[3] onSubsystemReady

4] std::future<bool= j
< [4]
Wait until subsystem ready1

[5] f.get :

< [6] update system ready

Application IPhoneManager

Figure 3-1 Phone manager initialization

1. Application can use [IPhoneManager::isSubsystemReady to determine if the system is ready.

2. The application receives the status i.e. either true or false whether sub-system is ready or not.
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3.
4.
5.
6.

If it is not ready, then the application could use onSubsystemReady which returns std::future.
PhoneManager notifies the application when the subsystem is ready through the std::future object.
The application waits until the asynchronous operation i.e onSubsystemReady completes.

PhoneManager updates the application once sub-system initialization completes.

3.2 Telephony

3.2.

el

1 Dial call flow

Application PhoneFactory IPhoneManager ICallManager ICall

[1] getPhoneManager() .
P

[2] IPhoneManager

A

[3] getPhone(phoneld) g
T »
[4] IPhone

A

1
[5] registerListener{listener)

Y

| [6] Status

A

1
[7] makeCall(*8886999123", callback)

Y

| [8] status

1 T
[9] callback->makeCallResponse(errorCode)

A A

Possible Call state transitions for dial
and accept Call by other party.

Call DAILING -=> ALERTING -=ACTIVE

[10] listener-=onCallinfoChange(call)

A

T
[11] hangup(callback)

Y

[12] Status‘

A A

T
[13] callback->commandResponse(errorCode)

Call Ended I
P [14] listener->onCallinfoChange(call)
Application PhoneFactory IPhoneManager ICallManager ICall

Figure 3-2 Dial call flow

The application gets the PhoneManager object using PhoneFactory.
The application receives the PhoneManager object in order to get Phone.
The application gets the Phone object for given phone identifier using PhoneManager.

PhoneManager returns Phone object to application. In case phone identifier is not specified, it returns
default phone.

The application registers a listener with CallManager to listen to the call info change notifications
like DIALING, ALERTING, ACTIVE and ENDED.

The application receives the status like SUCCESS or INVALIDPARAM based on registration of
listener to CallManager.
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7. The application dials a number by using makeCall API, optionally specifying callback to get
asynchronous response.

8. The application receives the status like SUCCESS, INVALIDPARAM and FAILED etc based on the
execution of makeCall API.

9. Optionally, the application gets asynchronous response for makeCall using
makeCallResponseCallback.

10. The application receives callback on call info change like DIALING/ALERTING/ACTIVE when
other party accepts the call.

11. The application sends hangup command to hangup the call, optionally specifying callback to get
asynchronous response.

12. The application receives the status like SUCCESS, FAILED etc based on the execution of hangup
APL

13. Optionally, the application gets asynchronous response for hangup using
CommandResponseCallback.

14. The application receives callback on call info change i.e Call Ended from CallManager.

3.2.2 ECall call flow

Application PhoneFactory IPhoneManager ICallManager ICall

[1] getPhoneManager{) .
-

[2] IPhoneManager

A

[3] getPhone(phoneld) g
| Ll
[4] IPhone

A

1
[5] registerListener{listener)

[
»

| [6] Status

A

1
[7] makeECallleCallMsdData, emergencyCategory, eCallVariant, callback) o
-

| [8] Status

1 T
[9] callback->makeCallResponse(errorCode)

A A

Call DAILING ->

ALERTING ->

ACTIVE

[10] listener-=onECallMsdTransmissionStatus( phone, error)

A

T
[11] hangupicallback)

Y

[12] Status|
T

[13] callback->commandResponse(errorCode)

A A

Call Ended I
[14] listener->onCallinfoChange(call)
Application PhoneFactory IPhoneManager ICallManager ICall

Figure 3-3 ECall call flow

ljL

1. The application gets the PhoneManager object using PhoneFactory.
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10.

11.

12.

13.

14.

The application receives the PhoneManager object in order to get Phone.
The application gets the Phone object optionally specifying phone identifier using PhoneManager.

PhoneManager returns Phone object to application, returns default phone in case phone identifier is
not specified.

The application registers a listener with CallManager to listen to the call info change notifications
like DIALING, ALERTING, ACTIVE etc.

The application receives the status like SUCCESS, FAILED etc based on registration of listener from
CallManager.

The application dials an emergency call by using makeECall API, optionally specifying callback to
get asynchronous response.

The application receives the status like SUCCESS, FAILED etc based on the execution of makeECall
APL

Optionally, the application gets asynchronous response for makeECall using
makeCallResponseCallback.

CallManager sends ecall msd transmission status to the application by using
onECallMsdTransmissionStatus API.

The application sends hangup command to hangup the call, optionally gets asynchronous response
using callback.

The application receives the status like SUCCESS, FAILED etc based on the execution of hangup
APL

Optionally, the application gets asynchronous response for hangup using
CommandResponseCallback.

CallManager sends call info change i.e Call Ended to the application by using onCalllnfoChange
callback function.
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3.2.3 Signal strength call flow

Application PhoneFactory IPhoneManager m

[1] getPhoneManager()

[2] IPhoneManager
1
[3] getPhone(phoneld)

| .
[4] IPhone
[5] registerListener(listener) o
| Ll
< [6] Status
request SignaIStrengthb|
[7] requestSignalStrength(signalStrengthCallback) -
P
< [8] Status
< [9] signalStrengthCallback->signalStrengthResponse(signalStrength, error)
Signalstrength change notiﬁcationb|

A

[10] listener->onSignalStrengthChanged(phone, signalStrength)

PhoneFactory IPhoneManager m

-

Application

Figure 3-4 Signal strength call flow

The application gets PhoneManager object using PhoneFactory.

The application receives the PhoneManager object in order to get Phone instance.

The application gets phone instance for a given phone identifier using PhoneManager object.
PhoneManager returns [IPhone object to the application.

Application registers the listener to get notification for signal strength change.

The application receives the status i.e. either SUCCESS or FAILED based on the registration of the
listener.

The application requests for signal strength and optionally, gets asynchronous response using
ISignalStrengthCallback.

. The application receives the status i.e. either SUCCESS or FAILED based on execution of

requestSignalStrength API in SapCardManager.

. Optionally, the response for signal strength request is received by the application.

10.

Application receives a notification when there is a change in signal strength.
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3.2.4 Answer, Reject, RejectWithSMS call flow

Application PhoneFactory ICaliManager ICall

[1] getPhoneManager()

[2] IPhoneManager

N [3] registerListe:ner[listener]l >
< (4] Sta_ltus
- [5] Iistener-:»onIncloming(:all[call}
[6] answerjreject/rejectWithsMS(callback) >
< [7] status
- [8] callback-=>commandResponse(errorCode)

CALL _ACTIVE/CALL_ENDE Db|

[9] listener-=onCallinfoChange(call}

-
Application PhoneFactory ICallManager ICall

Figure 3-5 Answer, Reject, RejectWithSMS call flow

[a——

. The application gets the PhoneManager object using PhoneFactory.
. The application receives the PhoneManager object in order to register listener.

. The application registers a listener with CallManager to listen incoming call notifications.

S

. The application receives the status like SUCCESS, FAILED etc based on registration of listener from
CallManager.

9}

. The application receives onlncomingCall notification when there is an incoming call.

(@)

. The application performs answer/reject/rejectWithSMS operation using ICall.

]

. The application receives the status like SUCCESS, FAILED etc based on execution of
answer/reject/rejectWithSMS.

o0

. Optionally, the application gets asynchronous response for answer/reject/rejectWithSMS using
CommandResponseCallback.

9. The CallManager sends call info change i.e CALL_ACTIVE or CALL_ENDED to the application by
using onCalllnfoChange callback function.

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 53



Telematics SDK Call Flow Diagrams

3.2.5 Hold call flow

Ll

10.

11.

12.
13.
14.

Application PhoneFactory IPhoneManager ICallManager ICall

[1] getPhoneManager()
>

. [2] IPhoneManager
.|

[3] getPhone(phoneld)
T

[
Lg

[4] IPhone

1
[5] registerListener(listener)

Y

| [6] Status
1
[7] makeCall("88869959123", callback)

Y

[8] Status

1 1
[9] callback-=makeCallResponse(errorCode)

T

[10] listener-=onCallinfoChange(call)
T

[11] hold{callback)
[12] Status|

Y

1
[13] callback->commandResponse(errorCode))

T T
[14] listener-=onCallinfoChange(call)

Application PhoneFactory IPhoneManager ICallManager ICall

Figure 3-6 Hold call flow

|JL A A A A A A A

The application gets the PhoneManager object using PhoneFactory.
The application receives the PhoneManager object in order to get Phone.
The application gets the Phone object for given phone identifier using PhoneManager.

PhoneManager returns Phone object to application, returns default phone in case phone identifier is
not specified.

The application registers a listener with CallManager to listen to the call info change notifications
like DIALING, ALERTING, ACTIVE etc.

The application receives the status like SUCCESS or INVALIDPARAM based on registration of
listener to CallManager.

The application dials a number by using makeCall API, optionally specifying callback to get
asynchronous response.

The application receives the status like SUCCESS, INVALIDPARAM and FAILED etc based on the
execution of makeCall API.

Optionally, the application gets asynchronous response for makeCall using
makeCallResponseCallback.

The CallManager sends call info change i.e CALL_ACTIVE to application by using
onCalllnfoChange APL

The application sends hold command to hold the call, optionally specifying callback to get
asynchronous response.

The application receives the status like SUCCESS, FAILED etc based on the execution of hold API.
Optionally, the application gets asynchronous response for hold using CommandResponseCallback.

The application receives call info change i.e CALL_ON_HOLD from CallManager.
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3.2.6 Hold, Conference, Swap call flow

Application

Make first call |

[1] makeCall(*8886999123", callback) g
L
[2] Status

A A

[3] callback->makeCallResponse

e
Call state: ACTIVE

[4] listener-=onCallinfoChange(call)

7 3

&
Hold first call

[5] hold(callback)

[6] Status

A 4

[7] callback-=>commandResponse(errorCode)

A A

Y
Call state: HOLD

[8] listener->onCallinfoChange(call)

[9] makeCall("8886999111", callback) o

A

[10] Status

[11] callback->makeCallResponse

il
|
Make second call
)
|
)
> |
——
Call state: ACTIVE
il
|

[12] listener-=onCallinfoChange(call)

—
SWAP/CONFERENCE

[13] getCallManager
T

[14] ICallManager

Y

7 3

[15] conference/swap(callback)

[
>

[16] Status

[17] callback->commandResponse(errorCode)

A A

Application

1. The application makes first call using ICall.

ICallManager ICall PhoneFactory

ICallManager {[of-1]] PhoneFactory

Figure 3-7 Hold, Conference, Swap call flow

2. The application receives the status like SUCCESS, FAILED etc based on execution of makeCall

operation.

. Optionally, the application gets asynchronous response for makeCall using

makeCallResponseCallback.

. The CallManager sends call info change i.e CALL_ACTIVE to application by using

onCalllnfoChange APL

. The application sends hold command to hold the call, optionally specifying callback to get
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asynchronous response.
The application receives the status like SUCCESS, FAILED etc based on the execution of hold APIL.
Optionally, the application gets asynchronous response for hold using CommandResponseCallback.

The application receives call info change i.e CALL_ON_HOLD from CallManager.

v x® 2o

The application makes second call using ICall.

10. The application receives the status like SUCCESS, FAILED etc based on execution of makeCall
operation.

11. Optionally, the application gets asynchronous response for makeCall using
makeCallResponseCallback.

12. The CallManager sends call info change i.e CALL_ACTIVE to application by using
onCalllnfoChange APIL.

13. The application requests the PhoneFactory to get ICallManager object.
14. The application receives the ICallManager object using PhoneFactory.

15. The application performs conference/swap operation using ICallManager by passing first call and
second call. optionally application can pass callback to receive hold response asynchronously.

16. The application receives the status like SUCCESS, FAILED etc based on the execution of
conference/swap APL.

17. Optionally, the application gets asynchronous response for conference/swap using
CommandResponseCallback.
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3.2.7 SMS call flow

Application PhoneFactory IPhoneManager ISmsManager

[1] getPhoneManager()
L

[2] IPhoneManager

>

[3] getPhonelds(phonelds)

Y

T
[4] Status

=
[5] registerListener(listener)
T

[6] Status

[7] getSmsManager(phoneld) .
L

[8] ISmsManager

-
send SMS |
[9] sendSms("hello", +91 9081726354, cndCallback) o
>
< [10] Status
< [11] cdCallback-=commandResponse(error)
N
receive SMs

[12] listener-=onincomingSms(phone, "sample text")

<

|8
request SmscAddress

[13] requestSmscAddress(smscAddressCallback)

Y

[14] Status

<

< [15] smscAddressCallback->smscAddressResponse(address, error)

Application PhoneFactory IPhoneManager ISmsManager

Figure 3-8 SMS call flow

Application gets PhoneManager object using PhoneFactory.
PhoneFactory returns the PhoneManager object to application in order to get list of phone identifiers.

The application retrieves the list of phone identifier on the device using PhoneManager object.

R o=

Application receives the status i.e. either SUCCESS or FAILED based on the execution of
getPhonelds API in PhoneManager.

b

Application registers the listener for incoming SMS with [PhoneManager.

6. The application receives the status i.e. either SUCCESS or INVALIDPARAM based on successful
registration of the listener.

7. The application gets SmsManager object corresponding to specific phone identifier.

8. PhoneFactory returns the SmsManager object to application in order to perform operations like send
SMS and get SMSC address.

9. The application sends SMS to the receiver address and optionally gets asynchronous response using
CommandResponseCallback.

10. Application receives the status i.e. either SUCCESS or FAILED based on execution of sendSms API
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11.
12.
13.

14.

15.

in SmsManager.
Optionally, the response for send SMS is received by the application.
Application gets notified for incoming SMS.

The application requests for SmscAddress and optionally gets asynchronous response using
ISmscAddressCallback.

Application receives the status i.e. either SUCCESS or FAILED based on successful execution of
requestSmscAddress API in SmsManager.

Optionally, the application receives the SMSC address on success or gets error on failure in the
command response callback.

3.2.8 Radio and Service state call flow

A

Application PhoneFactory IPhoneManager m

[1] getPhoneManager()

[2] IPhoneManager

A

]
[3] getPhone(phoneld)
T

»
< [4] IPhone
T
[5] registerListener(listener) "
| Ll
< [6] Status

request RadioState |

[7] getRadioState()

Y

T
[8] return radioState

A

T
[9] listener->onRadioStateChanged(phone, radioState)

request Ser\.ficestateb|

[10] getServiceState()

Y

T
[11] return serviceState
< 1

_‘[12] listener-=onServiceStateChanged(phone, serviceState)

Application PhoneFactory IPhoneManager m

Figure 3-9 Radio and Service state call flow

The application gets PhoneManager object using PhoneFactory.

The application receives the PhoneManager object in order to get Phone instance.

The application gets phone instance for a given phone identifier using PhoneManager object.
PhoneManager returns [Phone object to the application.

Application registers the listener to get notifications for radio and service state change.

The application receives the status i.e. either SUCCESS or FAILED based on the registration of the
listener.

The application request the Phone to get radio state.
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8. The application receives the radio state like RADIO_STATE_ON, OFF or UNAVAILABLE.
9. Application receives a notification when there is a change in radio state.
10. The application request the Phone to get service state.

11. The application receives the service state like IN_SERVICE, OUT_OF_SERVICE,
EMERGENCY_ONLY or RADIO_OFF.

12. Application receives a notification when there is a change in service state.
3.2.9 Network Selection Manager call flow

Network selection manager provides APIs to get and set network selection mode, get and set preferred
networks and perform network scan for availbale networks. Registered listener will get notified for the
change in network selection mode.

Application PhoneFactory INetworkSelectionManager

[1] getNetworkSelectionManager(DEFAULT SLOT_ID = 1) -
> [2] INetworkSelectionManager
-«
s
Register Listener
[3] reqi_sterListener(hstener) g
»
o [4] Status
<4
Request Netwark Selection Mudebl
[5] requestNetworkSelectionMode(callback) .
> [6] Status ‘
“ 1
> [7] callback->selectionModeResponse{networkSelectionMode, errorCode)
+
Set Network Selection Mudeb|
[8] setNetworkSelectionMode(selectionMode, mcc, mnc, callback) -
»-
> [9] Status ‘
l I
™ [10] ca\lback—:»setNetworksa\ect\onMudeRega nseChlerrorCode)
-
Selection Mode Change Nntlﬂcatlnnbl
[11] listener-=onSelectionModeChanged(selectionMode)
Request Preferred Netwurksj
[12] requestPreferredNetworks(callback) -
»-
> [13] Status
l I
_[14] callback->preferredNetworksResponse(preferred3gppNetworks, staticPreferredNetworks, errorCode)
|
By
Set Preferred Networks

[15] setPreferredNetworks(preferredNetworksinfo, clearPreviousNetworks, callback)

A 4

™ [16] Status
Ml 1
> [17] callback->setPreferredNetworksResponseCh(errorCode)
4
s
Perform Network Scan
[18] performNetworkScan(callback) g
»
o [19] Status
<4
o [20] callback->performNetworkScanResponse(operataorinfo, errorCode)
<
Deregister Listener
[21] deregisterListener(networkListener) .
»

[22] Status ‘

Application PhoneFactory INetworkSelectionManager

Figure 3-10 Network selection manager call flow
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10.
11.
12.

13.

14.

15.

16.

17.
18.

19.

20.
21.
22.

. Application requests phone factory for network selection manager.

Phone factory returns INetworkSelectionManager object using which application will register or
deregister a listener.

Application can register a listener to get notifications for network selection mode change.
Status of register listener i.e. either SUCCESS or other status will be returned to the application.

Application requests for network selection mode using INetworkSelectionManager object and gets
asynchronous response using SelectionModeResponseCallback.

. The application receives the status i.e. either SUCCESS or other status based on the execution of

requestNetworkSelectionMode API.
The response for get network selection mode request is received by the application.

The application can also set network selection mode and optionally gets asynchronous response using
ResponseCallback. MCC and MINC are optional for AUTOMATIC network selection mode.

. Application receives the status i.e. either SUCCESS or other status based on the execution of

setNetworkSelectionMode API.
Optionally the response for set network selection mode request is received by the application.
Registered listener will get notified for the network selection mode change.

Similarly, the application requests for preferred networks using INetworkSelectionManager object
and gets asynchronous response using PreferredNetworksCallback.

The application receives the status i.e. either SUCCESS or other status based on the execution of
requestPreferredNetworks API.

The response for get preferred networks request i.e. 3GPP preferred network list and static 3GPP
preferred network list is received by the application asynchronously. Higher priority networks appear
first in the list. The networks that appear in the 3GPP Preferred Networks list get higher priority than
the networks in the static 3GPP preferred networks list.

The application can set 3GPP preferred network list and optionally gets asynchronous response using
ResponseCallback. If clear previous networks flag is false then new 3GPP preferred network list is
appended to existing preferred network list. If flag is true then old list is flushed and new 3GPP
preferred network list is added.

Application receives the status i.e. either SUCCESS or other status based on the execution of
setPreferredNetworks APIL.

Optionally the response for set preferred networks request is received by the application.

The application can perform network scan for available networks using INetworkSelectionManager
object and gets asynchronous response using NetworkScanCallback.

Application receives the status i.e. either SUCCESS or other status based on the execution of
performNetworkScan API.

Network name, MCC, MNC and status of the operator will be received by the application.
Application can deregister a listener there by it would not get notifications.

Status of deregister listener i.e. either SUCCESS or other status will be returned to the application.
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3.2.10 Serving System Manager Call Flow

Serving system manager provides APIs to get and set RAT mode preference and get and set service domain
preference. Registered listener will get notified for the change in RAT mode and service domain preference

change.

Application

Register Listener

™
Request RAT Preference

™
Set RAT Preference

Request Service Domain Preferencebl

Set Service Domain Preferencebl

™
Deregister Listener

Application

B

[2] IServingSystemManager

A

[3] registerListener(listener

[4] Status

A 4

A

[5] requestRatPreference(callback)

[6] Status

\ 4

A A

I
[7] callback->ratPreferenceResponse(ratPreference, errorCode)

[8] setRatPreference(ratPreference,

callback)

[9] Status

Y

A A

I
[10] callback->servingSystemResponse

(errorCode)

[11] listener->onRatPreferenceChangedi(r:

atPreference)

PhoneFactory IServingSystemManager

[1] getServingSystemManager(DEFAULT SLOT ID = 1)

RAT Preference Change Not\ﬁcat\onbl

A

[12] requestServiceDomainPreference(callback)

[13] Status

I
[14] callback->serviceDomainResponse(service DomainPreference, errorCade)

A A

[15] setServiceDomainPreference(serviceDomainPreference, callback)

[16] Status

A 4

A A

1
[17] callback->servingSystemResponse

(errorCode)

[18] listener->onService DomainPreferenceChanged(s

erviceDomainPreference)

Service Domain Preference Change Notiﬂcaticnbl

F 3

[13] dereqi_sterListener(servmgsyste

Listener)

-

[20] Status

.
>

4

1. Application requests phone factory for serving system manager.

Figure 3-11 Serving System Manager Call Flow

PhoneFactory IServingSystemManager

2. Phone factory returns IServingSystemManager object using which application will register or

deregister a listener.

3. Application can register a listener to get notifications for RAT mode and service domain preference

changes.

4. Status of register listener i.e. either SUCCESS or other status will be returned to the application.

5. Application requests for RAT mode preference using IServingSystemManager object and gets
asynchronous response using RatPreferenceCallback.
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6. The application receives the status i.e. either SUCCESS or other status based on the execution of
requestRatPreference APL

7. The response for get RAT preference request is received by the application.

8. The application can also set RAT mode preference and optionally gets asynchronous response using
ResponseCallback.

9. Application receives the status i.e. either SUCCESS or other status based on the execution of
setRatPreference APL

10. Optionally the response for set RAT preference request is received by the application.
11. Registered listener will get notified for the RAT mode preference change.

12. Application requests for service domain preference using IServingSystemManager object and gets
asynchronous response using ServiceDomainPreferenceCallback.

13. The application receives the status i.e. either SUCCESS or other status based on the execution of
requestServiceDomainPreference API.

14. The response for get service domain preference request is received by the application.

15. The application can also set service domain preference and optionally gets asynchronous response
using ResponseCallback.

16. Application receives the status i.e. either SUCCESS or other status based on the execution of
setServiceDomainPreference API.

17. Optionally the response for set service domain preference request is received by the application.
18. Registered listener will get notified for the service domain preference change.
19. Application can deregister a listener there by it would not get notifications.

20. Status of deregister listener i.e. either SUCCESS or other status will be returned to the application.

3.2.11 Remote SIM Provisioning Call Flow

Remote SIM provisioning provides API to add profile, delete profile, activate/deactivate profile on the
embedded SIMs (eUICC) , get list of profiles, get server address like SMDP+ and SMDS and update
SMDP+ address, update nick name of profile and retrieve Embedded Identity Document(EID) of the SIM.
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3.2.11.1 Download and deletion of profile call flow

Application PhoneFactory

[1] getSimProfileManager()

SimProfileManager

[
|

[2] shared_ptr<ISimProfileManager>

A

‘ SimProfile Subsystem is Ready

T
[3] registerListener{SimProfileListener)

\ 4

[4] Success

A

‘ Add Profile Use Case Dl

T
[5] addProfile(slotld, activationCode,confirmationCode,UserConsentSupported, responseCallback )

\ 4
-

[6] Success

[7] Callback Invoked

A A

Add profile request sent to Modem.

Modem sends HTTP request to HTTP daemon to perform HTTP transaction.
Daemon sent HTTP Transaction result back to modem.

The above steps are repeated for multiple HTTP indication from

modem for profile download operation.

“ [User Consent]

[8.1] onUserDisplaylinfo(slotld, userConsentRequired, policyRules)

-
<
If user consent is required1
[8.1.1] provideUserConsent(slotld, userConsent, reason, callback) .
|

> [8.1.2] Success .
> |
. [8.1.3] Callback Invoked
.

“ [Confirmation Code]

[8.2] onConfirmationCodeRequired(slotld, profileName)

il
- T
[8.2.1] provideConfirmationCode(slotld, code, callback) N
»
o [8.2.2] Success '
«
. [8.2.3] Callback Invoked
<
o [9] onDownloadStatus(slotld, DownloadStatus)
<
Notify profile download and installation complete to SMDP+/SMDS server1
Delete Profile Use Case B|
T
[10] deleteProfile(slotld, profileld, responseCallback ) .
>
o [11] Success
> |
. [12] Callback Invoked
<

Notify profile deletion to SMDP+/SMDS serverbl

[13] deregisterListener{SimProfileListener)

[14] Success |

Application PhoneFactory SimProfileManager

Figure 3-12 Download and deletion of profile call flow

1. Application requests Phonefactory for SimProfileManager object.
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10.
11.

12.

13.
14.

Phonefactory returns shared pointer to SimProfileManager object to application using which
application performs profile related operations. Wait for subsystem to get ready.

If subsystem is ready, create a listener of type ISimProfileListener which would receive notifications
about profile download status, user display info and confirmation code is required. Register the
created listener with the ISimProfileManager object.

Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.

Application can send a request to add profile with activation code. The confirmation code can be
optional and user consent supported can be specified in order to receive user consent info.

Application receives synchronous status which indicates if the add profile request was sent
successfully.

The response of addProfile request can be received by application in the application-supplied
callback. The modem sends indication about the HTTP request in order to download profile to AP
and the AP performs HTTP transaction on behalf of modem and sends HTTP request to
SMDP+/SMDS server and response of HTTP request from SMDP+/SMDS is sent back to AP and
then to modem. The HTTP response contains information related to profile.

Optionally, the application receives notification about user consent required and profile policy rules.
The application needs to provide the user consent and also reason (if in case consent not provided) in
order to proceed with downloading of profile. The application receives the synchronous status which
indicates provide user consent sent successfully and response of provide user consent can be received
by application in the application-supplied callback. Optionally, the application receives notification
about confirmation code required. The application needs to provide the code in order to proceed with
downloading of profile. The application receives the synchronous status which indicates confirmation
code required sent successfully and response of provide user consent can be received by application
in the application-supplied callback.

The application receives notification about the download and installation status of profile on the
eUICC. When download and installation of profile is completed, notification is also sent to
SMDP+/SMDS server.

Application can send a delete request associated with profile identifier on SimProfileManager object.

Application receives synchronous status which indicates if the delete profile request was sent
successfully.

The response of delete request can be received by application in the application-supplied callback.
Once deletion of profile is completed notification is sent to SMDP+/SMDS server in order to
synchronise the profile state on the server.

De-register the listener with the ISimProfileManager object.

Application receives the status i.e. either SUCCESS or FAILED based on the execution of de-register
listener.
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3.2.11.2 SIM profile management operations call flow

Application SimProfileManager CardManager m

SimProfile Manager and Card Manager subsystem is Ready l!I

| T T

Enable/Disable Profile Use Case I)I
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P
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»
< [5] Success
«
o [6] Callback Invoked
< 1
| Request EID Use Case BI
[7] getCard(Slotld, Status) .
>
L [8] Card
<

[9] requestEid(EidCallback)
[10] Success
[11] Callback Invoked

A 4

A A

| Update Nickname Use Case I)I

[12] updateNickName(slotld, profileld, nickname, responseCallback)

[13] Success 'F
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<
<
o [14] Callback Invoked
<
| Memory Reset Use Case BI
[15] memoryResetislotld, resetOptionMask, responseCallback) ]
»
< [16] Success .
<
P [17] Callback Invoked
<

server on memory reset

Notify profile deletion to SMDP+/SM DSB|

| Set SMDP+ Address Use Case I;I

[18]setServerAddressislotid, smdpAddress, responseCallback)

[19] Success
[20] Callback Invoked

A A

| Get SMDP+ and SMDS Address Use Case I)I

[21] getServerAddress(slotld, serverAddressRespCallback) . ]
[22] Success
[23] Callback Invoked

Application SimProfileManager CardManager m

l‘L I

Figure 3-13 SIM profile management operations call flow

The SIM profile sub-system should have been initialized successfully with SERVICE_AVAILABLE as a
pre-requisite for remote SIM provisioning operations and a valid SimProfileManager object is available.

1. Application can send a set profile request associated with profile identifier on SimProfileManager
object. This allows to enable or disable the profile on the eUICC.

2. Application receives synchronous status which indicates if the set profile request was sent
successfully.
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The response of set profile request can be received by application in the application-supplied
callback. Once enable or disable of profile is completed notification is sent to SMDP+/SMDS server
in order to synchronise the profile state on the server.

Application can send a get profile list request on SimProfileManager object to retrieve the all
available profiles on the eUICC with all profile related details like service provider name(SPN),
ICCID etc.

Application receives synchronous status which indicates if the get profile list request was sent
successfully.

. The response of get profile list request can be received by application in the application-supplied

callback along with all the profile details.
Application can get Card object from CardManager associated with the slot.

CardManager returns shared pointer to Card object to application using which application can
retrieve EID.

Application can send a get EID request on Card.
Application receives synchronous status which indicates if the get EID request was sent successfully.

The response of get EID request can be received by application in the application-supplied callback
along with EID details.

Application can send update nickname of profile request on SimProfileManager.

Application receives synchronous status which indicates if the update nickname request was sent
successfully.

The response of update nickname request can be received by application in the application supplied
callback.

Application can send memory reset request on SimProfileManager to delete test or operational
profiles or set SMDP address to default.

Application receives synchronous status which indicates if the memory reset request was sent
successfully.

The response of memory reset request can be received by application in the application-supplied
callback. Once deletion of profiles happens notification is sent to SMDP+/SMDS to synchronise
profile state on the server.

Application can send set address name on SimProfileManager in order to set SMDP+ address.

Application receives synchronous status which indicates if the set address request was sent
successfully.

The response of set address request can be received by application in the application-supplied
callback.

Application can send get address name on SimProfileManager in order to get SMDP+/SMDS address.

Application receives synchronous status which indicates if the get address request was sent
successfully.

The response of get address request can be received by application in the application-supplied
callback along with SMDP+/SMDS address.
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3.2.11.3 HttpTransaction subsystem readiness and handling of indication from
modem call flow

Http Transaction sub-system startup and interaction with Modem

RSP_HTTPD HttpTransactionManager m
[1]

. [2] PhoneFactory &factory
<

PhoneFactory

getinstance()

be called when HttpTransaction subsystem is
initialized.

Prepare callback method that would 1

[3] getHttpTransactionManager(initCb);
E_ [HttpTransactionManager doesn't exist]

[3.1] create HttpTransactionManager instance

__[4] shared_ptr<IHttpTransactionManager>
<
[5] getServiceStatus()
[6] Status |
1

A 4

A

“ [ServiceStatus |= ServiceAvailable]

Wait for callback to be invnked.h|

[6.1] waitforinitCb :)

L [6.2] initCallback(ServiceStatus)

s [
1

‘ Http Transaction Subsystem is available B'
T
[7] registerListener(HttpListener) . I
>
> [8] Success '
<4

l[9] Recieve HTTP Transaction Indication

¢ [10] onNewHttEReguest(token, url, httEPazload)

Process Http request and send HTTP request
result (Success or Failure) back to modem

[11] sendHttpTransactionResult(HttpResult, token, httpPayload) o
»

Http Transaction Ind for add/delete/set
profile and memory reset

RSP _HTTPD PhoneFactory HttpTransactionManager m

Steps 9-11 keep repeating on multiple]

Figure 3-14 HttpTransaction subsystem readiness and handling of indication from modem call
flow

1. Get the reference to the PhoneFactory, with which we can further acquire other remote SIM
provisioning sub-system objects.

2. The reference daemon gets the Phonefactory object.

3. Reference daemon requests Phonefactory for HttpTransactionManager object along with init callback
which gets called once initialization is completed.

4. Phonefactory returns shared pointer to HttpTransactionManager object to reference daemon using
which reference daemon sends HTTP response to modem and register the listener to listen for HTTP
transaction indication. If HttpTransactionManager does not exists then create new object.

5. Wait for subsystem to be ready and get the Service status.

6. The reference daemon check the service status whether service is UNAVAILABLE, AVAILABLE
or FAILED. If the service status is not AVAILABLE, then wait for init callaback to be called. The
subsystem either gets AVAILABLE or FAILED and Service status is recieved in init callback. If the
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10.

11.

12.

service status is notified as SERVICE_FAILED, retry intitialization starting with step (3).

If subsystem is AVAILABLE , then create a listener of type IHttpListener which would receive
notifications about HTTP transaction indication. Register the created listener with the
IHttpTransactionManager object.

Status of register listener i.e. either SUCCESS or FAILED will be returned to the reference daemon.

Modem sends the HTTP transaction indication with HTTP request payload and other details to
HTTPTransactionManager.

The reference daemon on AP receives notification about HTTP transaction which process HT'TP
request.

The reference daemon sends HT'TP request result (SUCCESS or FAILURE) with HTTP response
back to HTTPTransactionManager.

Steps (9-11) keep repeating for multiple HTTP Transaction indication for add, delete, set profile and
memory reset operations.

3.3 Card Services
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3.3.1 Get applications call flow

Application PhoneFactory ICardManager

[1] getCardManager()
< [2] ICardManager
Register listener for Cardlnfochangem'
[3] registerListener(cardListener) >
T
< [4] Status
T
< [5] cardListener-=onCardinfoChanged(slotid)
Get the Applications from the Cardm'
5] tslotlds(slotld
[6] getSlo ls(so 5) >
[7] Status
< T
[8] getCard(slotld, status) >
T
[9] ICard
10 LA t
[10] getApplications() >
< [11] ICardApp
Remove the |istenerm'
[12] removelListener(cardListener) >
T
< [13] Status

Application PhoneFactory ICardManager

Figure 3-15 Get applications call flow

1. Application gets the CardManager object from PhoneFactory.
Application receives CardManager object in order to perform operations like getSlotlds and getCard.
The application registers a listener for Card info change event with CardManager.

Application receives the status i.e. either SUCCESS or INVALIDPARAM based on the registration
of listener.

A

b

The response from onCardInfoChanged is received by the application whenever there is card info
change.

The application gets the slotlds from the sub-system using CardManager.
Application receives the status i.e. either SUCCESS or NOTREADY along with the updated slotlds.

Then, the application sends request to CardManager to get Card object for a specific slotld.

v x® 2o

Application receives Card object from CardManager in order to perform card operation like
getApplications.
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10.
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The application gets the CardApps from Card object.

The application receives CardApps which contain information such as Appld, AppType and
AppState.

Now the application removes the listener associated with CardManager.

Application receives the status i.e. either SUCCESS or NOSUCH for the removal of listener.

3.3.2 Transmit APDU call flow

3.3.2.1 On logical channel

Application ICardApp m

[1] getAppld()
[2] App Id

[
>

A

‘ Open the logical channelh|

[3] openLogicalChannel(aid, openLogicalCallback)

Y

T
[4] Status

T
[5] openLogicalCallback->openLogicalChannelResponse(channel, result, error)

A A

Transmit APDU on logical channelj

[6] transmitApduLogicalChannel{channel, cla, inst, pl, p2, p3, data, apdulogicalCallback) .
T L

[7] Status

A A

T
[8] apduLogicalCallback-=transmitApduResponse(result, error)

‘ Close the logical channelb|

[9] closeLogicalChannel{channel, closeLogicalCallback)

Y

T
[10] Status

T
[11] closeLogicalCallback->commandResponse(error)

Application ICardApp m

Figure 3-16 On logical channel

I“ “

. The Application requests CardApp for the SIM application identifier.

The application receives the application identifier to perform open logical channel.

Application sends request to open the logical channel with the application identifier and optionally,
gets asynchronous response in OpenLogicalChannelCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
openLogicalChannel API.

Optionally, the application receives the response which contains either channel number on success or
error in case of failure.

Then, the application transmits the APDU data on logical channel using the channel obtained earlier.
Optionally, gets asynchronous response in TransmitApduResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
transmitApduLogicalChannel APIL.

Optionally, the application receives the response which contains either result on success or error in
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case of failure.

9. Finally, the application closes the logical channel that is opened to transmit APDU and optionally,
gets asynchronous response in CommandResponseCallback.

10. The application receives the status i.e. either SUCCESS or FAILED based on execution of
closeLogicalChannel APIL.

11. Optionally, the application receives the response which contains error in case of failure.

3.3.2.2 On basic channel

Application PhoneFactory ICardManager

[1] getCardManager() o
>
< [2] ICardManager
[3] getCard|slotld, status) >
< [4] ICard
<

Transmit APDU on basic channelb|

[5] transmitApduBasicChannel(cla, command, pl, p2, p3, data, apduBasicCallback) .
>

[6] Status

[7] apduBasicCallback->transmitApduResponse(result, error)

>
Application PhoneFactory ICardManager

Figure 3-17 On basic channel

1. Application gets the ICardManager object from PhoneFactory.
Application receives ICardManager object in order to perform operation like getCard.
The application gets ICard object for a specific slotld from ICardManager.

Application receives ICard object in order to perform card operation like transmitApduBasicChannel.

AR

The application transmits APDU data on basic channel and optionally, gets asynchronous response in
TransmitApduResponseCallback.

6. The application receives the status i.e. either SUCCESS or FAILED based on execution of
transmitApduBasicChannel API.

7. Optionally, the application receives the response which contains either result on success or error in
case of failure.

3.3.3 SAP card manager call flow
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3.3.3.1 Request card reader status, Request ATR, Transmit APDU call flow

Application PhoneFactory ISapCardManager

[1] getSapCardManager(slotid)

>
2] IsapCardM
< [2] ISapCardManager

Open SAP Connectionj

[3] openConnection{SapCondition::SAP_CONDITION_BLOCK _VOICE_OR DA‘I’A,cdeaIIback}»
T

[4] Status

A

T
[5] cmdCallback->commandResponse

Request card Reader Statusb|

[6] requestCardReaderStatus(cardReaderCallback)

T
[7] Status

T
[8] cardReaderResponse(cardReaderStatus, error)

A A

Request Answer to Resetb]

[9] requestAtr{atrCallback)
T
[10] Status

T
[11] atrCallback-=>atrResponse(responseAtr, error)

A A

Transmit APDU I

Y

[12] transmitApduclass, instruction, pl1, p2, Ic, data, le, transmitApduCallback)
T
[13] Status

A

T
[14] transmitApduCallback->transmitApduResponse(result, error)

¥

Close SAP Connectionj

[15] closeConnection(cmdCallback)

Y

T
[16] Status

< |
< [17] cndCallback-=cmdResponse(error)

Application PhoneFactory ISapCardManager

Figure 3-18 Request card reader status, Request ATR, Transmit APDU call flow

{sap_card_operations.png,Request card reader status, Request ATR, Transmit APDU call
flow,80,80,Request card reader status, Request ATR, Transmit APDU call flow}
1. The application gets SapCardManager object corresponding to slotld using PhoneFactory.

2. The application receives the SapCardManager object in order to perform SAP operations like request
ATR, Card Reader Status and transmit APDU.

3. The application opens SIM Access Profile(SAP) connection with SIM card using default SAP
condition (i.e. SAP_CONDITION_BLOCK_VOICE_OR_DATA) and optionally, gets asynchronous
response using CommandResponseCallback.

4. The application receives the status i.e. either SUCCESS or FAILED based on execution of
openConnection API in SapCardManager.

5. Optionally, the response for openConnection is received by the application.
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15.

16.

17.

The application sends request card reader status command and optionally, gets asynchronous
response using ICardReaderCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
requestCardReaderStatus API in SapCardManager.

Optionally, the response for card reader status is received by the application.

Similarly, the application can send SAP Answer To Reset command and optionally, gets
asynchronous response using IAtrResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of requestAtr
API in SapCardManager.

Optionally, the response for SAP Answer To Reset is received by the application.

Similarly, the application sends the APDU on SAP mode and optionally, gets asynchronous response
using ISapTransmitApduResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
transmitApdu API in SapCardManager.

Optionally, the response for transmit APDU is received by the application.

Now the application closes the SAP connection with SIM and optionally, gets asynchronous response
using CommandResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
closeConnection API in SapCardManager.

Optionally, the response for SAP close connection is received by the application.
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3.3.3.2 SIM Turn off, Turn on and Reset call flow

Application PhoneFactory ISapCardManager

[1] getSapCardManager(slotid)
< [2] ISapCardManager
Open SAP ccnnectionb|
[3] openConnection(SapCondition::SAP_CONDITION BLOCK VOICE OR_DATA, cdeaIIback}._
T
[4] Status
< T
L [5] cmdCallback->commandResponse(error)
|
Reguest SIM power cffb|
[6] requestSimPowerOfflcmdCallback) >
T
> [7] Status
- T
< [8] cmdCallback->commandResponse(error)
s
Request SIM power on
[9] requestSimPowerOn{cmdCallback) "
| Ll
> [10] Status
- T
< [11] cmdCallback-=commandResponse(error)
Request 5IM resetb|
[12] requestSimReset(cmdCallback) o
| L
[13] Status
< T
< [14] cmdCallback-=commandResponse(error)
Close SAP ccnnectionb|
[15] closeConnection(cmdCallback) >
T
[16] Status
T
[17] cmdCallback->commandResponse(error)

-
Application PhoneFactory ISapCardManager

Figure 3-19 SIM Turn off, Turn on and Reset call flow

{sap_mgr_sim_call_flow.png,SIM Turn off, Turn on and Reset call flow,80,80,SIM Turn off, Turn on and
Reset call flow }

1. Application gets SapCardManager object corresponding to slotID using PhoneFactory.

2. PhoneFactory returns the SapCardManager object to application in order to perform SAP operations
like SIM power off, on or reset.

3. The application opens SIM Access Profile(SAP) connection with SIM card using default SAP
condition (i.e. SAP_CONDITION_BLOCK_VOICE_OR_DATA) and optionally, gets asynchronous
response using CommandResponseCallback.
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Application receives the status i.e. either SUCCESS or FAILED based on execution of
openConnection API in SapCardManager.

Optionally, the response for openConnection is received by the application.

The application sends SIM Power Off command to turn off the SIM and optionally, gets
asynchronous response using CommandResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
requestSimPowerOff API in SapCardManager.

Optionally, the response for SIM Power Off is received by the application.

Similarly, the application can send SIM Power On command to turn on the SIM and optionally, gets
asynchronous response using CommandResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
requestSimPowerOn API in SapCardManager.

Optionally, the response for SIM Power On is received by the application.

Similarly, the application sends SIM Reset command to perform SIM Reset and optionally, gets
asynchronous response.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
requestSimReset API in SapCardManager.

Optionally, the response for SIM Reset is received by the application.

Now the application closes the SAP connection with SIM and optionally, gets asynchronous response
using CommandResponseCallback.

The application receives the status i.e. either SUCCESS or FAILED based on execution of
closeConnection API in SapCardManager.

Optionally, the response for SAP close connection is received by the application.

3.3.4 Subscription Call flow
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3.3.4.1 Subscription initialization

Application ISubscriptionManager ICardManager ISubscription

[1] isSubsystemReady() .

m [Synchronous]

. [2] subsytem status

[Asynchronous]

[3] onSubsystemReady()

\ 4

[4] std::future<bool>f

A

Wait until Subscription Manager sub-system is readybl

[5] f.get :

m [Synchronous]

[6] isSubsytemReady() i~

> [7] subsystem status
4

[Asynchronous]

[8] onSubsystemReady()

> [9] std::future<bool>f

Wait until CardManager is Readybl

[10] f.get :

=[11] update cardmanager ready

m [Synchronous]

[12] isReady(

Y

[13] status

F

[Asynchronous]

[14] onSubsystemReady()

A 4

T
[15] std::future<bool>f

A

‘ Wait until Subscription is Readybl

[16] f.get :

-
-

[17] update subscription ready
I

|‘[18] update subscription manager ready ‘

Application ISubscriptionManager ICardManager ISubscription

Figure 3-20 Subscription initialization call flow

1. Application can use ISubscriptionManager::isSubsystemReady to determine if the
SubscriptionManager is ready.

2. The application receives the status i.e either true or false whether sub-system is ready or not.
3. If it is not ready, then the application could use onSubsystemReady which returns std::future.

4. SubscriptionManager notifies the application when the subsystem is ready through the std::future
object.

5. The application waits until the asynchronous operation i.e onSubsystemReady completes.

6. SubscriptionManager uses ICardManager::isSubsystemReady to determine if the CardManager is
ready.
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7. The SubscriptionManager receives the status i.e either true or false whether sub-system is ready or
not.

8. If it is not ready, then the SubscriptionManager could use onSubsystemReady which returns
std::future.

9. CardManager notifies the SubscriptionManager when the subsystem is ready through the std::future
object.

10. The SubscriptionManager waits until the asynchronous operation i.e onSubsystemReady completes.
11. CardManager updates the SubscriptionManager once the card manager sub-system is ready
12. SubscriptionManager uses [Subscription::isReady to determine if the Subscription is ready.

13. The SubscriptionManager receives the status i.e either true or false whether sub-system is ready or
not.

14. If it is not ready, then the SubscriptionManager could use onSubsystemReady which returns
std::future.

15. Subscription notifies the SubscriptionManager when the subsystem is ready through the std::future
object.

16. The SubscriptionManager waits until the asynchronous operation i.e onSubsystemReady completes.
17. Subscription updates the SubscriptionManager when the subscription is ready.

18. SubscriptionManager updates the application once subscription manager initialization completes.

3.3.4.2 Subscription call flow

Application PhoneFactory ISubscriptionManager ICardManager

[1] getSubscriptionManager()

[
>

[2] ISubscriptionManager

A

[3] getsubscription()
T

Y

[4] Subscription details

[5] registerListener() -
Ll

[6] status

A A

[7] onCardinfoChanged(slotid)
[8] update subscription info changed

Application PhoneFactory ISubscriptionManager ICardManager

Figure 3-21 Subscription call flow

The application gets the PhoneManager object using PhoneFactory.
The application receives the PhoneManager object in order to get Subscription.

The application gets the Subscription object for given slot identifier using SubscriptionManager.

L=

SubscriptionManager returns Subscription object to application. Subscription can be used to get
subscription details like countryISO, operator details etc.

5. The Subscription manager registers a listener with CardManager to listen to the card info change
notifications like card state PRESENT, ABSENT, UNKNOWN, ERROR and RESTRICTED.
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6. The SubscriptionManager receives the status like SUCCESS or INVALIDPARAM based on
registration of listener to CardManager.

7. The SubscriptionManager receives callback card info change i.e subscription info changed or

removed.

8. The SubscriptionManager updates the application once the subscription info is updated.

3.4 Call flow for location services

Application will get the location manager object from location factory. The caller needs to register a
listener. Application would then need to start the reports using one of 2 APIs depending on if the detailed or
basic reports are needed. When reports are no longer required, the app needs to stop the report and

de-register the listener.

NOTE: Applications need to have "locclient" Linux group permissions to be able to operate successfully

with underlying services.

3.4.1 Call flow to register/remove listener for generating basic reports

Application LocationFactory ILocationManager

Registering listener for location updatej

Starting the updatesj

Getting notification for location infob|

Stopping location updatej

Remaoving listener I

Application

[1] getLocationManager() .
>

[2] ILocationManager

-
[3] registerListenerEx(listener) >
T
. [4] Status
-
[5] startBasicReports(distance, interval, callback)
| L
[6] Status
< T
> [7] callback->commandResponse(errorCode)
=
. [8] listener->onBasicLocationUpdate()
<
[9] stopReports(callback) o~
| L
[10] Status
< 1
< [11] callback->commandResponse(errorCode)
[12] deRegisterListenerEx(listener) -
| Ll
< [13] Status

LocationFactory ILocationManager

Figure 3-22 Call flow to register/remove listener for generating basic reports

1. Application requests location factory for location manager object.
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10.
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Location factory returns ILocationManager object using which application will register or remove a
listener.

Application can register a listener for getting notifications for location updates.

Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.
Application starts the basic reports using startBasicReports API for getting location updates.
Status of startBasicReports i.e. either SUCCESS or FAILED will be returned to the application.
The response for startBasicReports is received by the application.

Application will get location updates like latitude, longitude and altitude etc.

Application stops receiving the report through stopReports APIL.

Status of stopReports i.e. either SUCCESS or FAILED will be returned to the application.

The response for stopReports is received by the application.

Application can remove listener and when the number of listeners are zero then location service will
get stopped automatically.

Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.
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3.4.2 Call flow to register/remove listener for generating detailed reports

Application LocationFactory ILocationManager

1 tL tionM
[1] getLocation anager().'

[2] ILocationManager

<l
-

Registering listener for location, SV and jammer info updateb|

[3] registerListenerEx(listener) >
T

[4] Status

Starting the updatesj

[5] startDetailedReports(interval, callback)

| ’
[6] Status

A

1
[7] callback(errorCode)

Getting notification for location, SV and jammer infoB|

[8] listener->onDetailedLocationUpdate()

T
[9] listener-=onGnssSVinfo()

[10] listener-=onGnssNmealnfo()

T
[11] listener->onGnssSignalinfo()
T

A A A A A

[12] listener-=onGnssMeasurementsinfo()

Stopping location, SV and jammer info updateb|

[13] stopReports()

Y

T
[14] Status

A

1
[15] callback({errorCode)

[16] deRegisterListenerEx(listener) .
Ll

Removing listener |
|
< [17] Status
Application LocationFactory ILocationManager

Figure 3-23 Call flow to register/remove listener for generating detailed reports

1. Application requests location factory for location manager object.

2. Location factory returns I[LocationManager object using which application will register or remove a
listener.

3. Application can register a listener for getting notifications for location, satellite vehicle, jammer
signal, nmea and measurements updates.

4. Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.

5. Application starts the detailed reports using startDetailedReports API for getting location, satellite
vehicle, jammer signal, nmea and measurements updates.

6. Status of startDetailedReports i.e. either SUCCESS or FAILED will be returned to the application.

7. The response for startDetailedReports is received by the application.
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Application will get location updates like latitude, longitude and altitude etc.

Application will receive satellite vehicle information like SV status and constellation etc.
Application will receive nmea information.

Application will receive jammer information etc.

Application will receive measurement information.

Application stops receiving all the reports through stopReports API.

Status of stopReports i.e. either SUCCESS or FAILED will be returned to the application.
The response for stopReports is received by the application.

Application can remove listener and when the number of listeners are zero then location service will
get stopped automatically.

Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.
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3.4.3 Call flow to register/remove listener for generating detailed engine
reports

Application LocationFactory ILocationManager

1 tLi tionM
[1] getLocationManager() >

L [2] ILocationManager
<

Registering listener for location, SV and jammer info updateb|

[3] registerListenerEx(listener)
T

Y

[4] Status

Starting the updatesj

[5] startDetailedEngineReports(interval, engineType, callback)
T

.
[6] Status

T
[7] callback(errorCode)

A A

Getting notification according to the requested enginej

[8] listener->onDetailedLocationUpdate()

T
[9] listener-=>onGnssSVinfo()

T
[10] listener-=onGnssNmealnfo()

T
[11] listener-=>onGnsssignalinfo()
T

A A A A A

[12] listener->onGnssMeasurementsinfo()

Stopping location, SV and jammer info updateb|

[13] stopReports()

Y

T
[14] Sstatus

A

T
[15] callback({errorCode)

[16] deRegisterListenerEx(listener) .
P

Removing listener |
|
o [17] Status
Application LocationFactory ILocationManager

Figure 3-24 Call flow to register/remove listener for generating detailed engine reports

1. Application requests location factory for location manager object.

2. Location factory returns ILocationManager object using which application will register or remove a
listener.

3. Application can register a listener for getting notifications for location, satellite vehicle and jammer
signal, nmea and measurements updates.

4. Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.

5. Application starts the detailed engine reports using startDetailedEngineReports API for getting
location, satellite vehicle, jammer signal, nmea and measurements updates.

6. Status of startDetailedReports i.e. either SUCCESS or FAILED will be returned to the application.

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 82



Telematics SDK Call Flow Diagrams

7. The response for startDetailedReports is received by the application.

8. Application will get location updates like latitude, longitude and altitude etc from the requested
engine type(SPE/PPE/Fused).

9. Application will receive satellite vehicle information like SV status and constellation etc depending
on the requested SPE/PPE/Fused engine type.

10. Application will receive nmea information depending on the requested SPE/PPE/Fused engine type

11. Application will receive jammer information etc depending on the requested SPE/PPE/Fused engine
type.

12. Application will receive measurement information etc depending on the requested SPE/PPE/Fused
engine type.

13. Application stops receiving all the reports through stopReports API.
14. Status of stopReports i.e. either SUCCESS or FAILED will be returned to the application.
15. The response for stopReports is received by the application.

16. Application can remove listener and when the number of listeners are zero then location service will
be stopped automatically.

17. Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.

3.4.4 Call flow to register/remove listener for system info updates

Application LocationFactory ILocationManager

[1] getLocationManager() >
2] ILocationManager
< [2] g
Registering ILocationSysteminfoListener for system
info updates like next leap second event
[3] registerForSysteminfoUpdates(listener, callback)
| Ll
[4] Status
< T
< [5] callback(errorCode)

Recieving the system info updatesb|

_‘[6] listener-=onLocationSysteminfo(locationSysteminfo)

Removing ILocationSystemInfoListenerb|

[7] deRegisterForSysteminfoUpdates(listener, callback) .

T
< [8] Status

T
< [9] callback{errorCode)

Application LocationFactory ILocationManager

Figure 3-25 Call flow to register/remove listener for system info updates

1. Application requests location factory for location manager object.

2. Location factory returns ILocationManager object using which application will register or remove a
listener.
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Application can register a listener for system information updates with
registerForSystemInfoUpdates.

Status of registerForSystemInfoUpdates i.e. either SUCCESS or FAILED will be returned to the
application.

The response for registerForSystemInfoUpdates is received by the application.
Application will get system information update.
Application can remove listener with deRegisterForSystemInfoUpdates.

Status of deRegisterForSystemInfoUpdates i.e. either SUCCESS or FAILED will be returned to the
application.

The response for deRegisterForSystemInfoUpdates is received by the application.

3.4.5 Call flow to request energy consumed information

Ll e

Application LocationFactory ILocationManager

[1] getLocationManager()

,[2]|LocationManager
>

Reguest Energy Consumed Inf0b|

[3] requestEnergyConsumedinfo(callback)
T

Y

[4] Status

>
>

Application LocationFactory ILocationManager

Figure 3-26 Call flow to request energy consumed information

[5] caIIback(energyConsumed errorCode)

Application requests location factory for location manager object.
Location factory returns ILocationManager object.
Application can request for energy consumed information with requestEnergyConsumedInfo.

Status of requestEnergyConsumedInfo i.e. either SUCCESS or FAILED will be returned to the
application.

The response for requestEnergyConsumedInfo is received by the application.

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 84



Telematics SDK Call Flow Diagrams

3.4.6 Call flow to get year of hardware information

Application LocationFactory ILocationManager

[1] getLocationManager()

[2] ILocationManager

Get year of hardware informationm'

[3] getYearOfHw(callback)

T
4] Status
< [4]

T
[5] callback(yearOfHw, errorCode)

Application LocationFactory ILocationManager

Figure 3-27 Call flow to get year of hardware information

1. Application requests location factory for location manager object.
Location factory returns ILocationManager object.
Application can request for year of hardware information with getYearOfHw.

Status of getYearOfHw i.e. either SUCCESS or FAILED will be returned to the application.

A

The response for getYearOfHw is received by the application.

3.4.7 Call flow to get terrestrial positioning information

Application LocationFactory ILocationManager

[1] getLocationManager() o
P

2] ILocationManager
< [2] g

Get terrestrial positioning infom|

[3] getTerrestrial Position(timeoutMsec, techMask, terrestraillnfoCb, responseCallback) >

T
P [4] Status
« T
< [5] responseCallback{errorCode)
Get single shot location inf0b|
< [6] terrestrailinfoChiterrestrialinfo)

Application LocationFactory ILocationManager

Figure 3-28 Call flow to get terrestrial positioning information

1. Application requests location factory for location manager object.
2. Location factory returns ILocationManager object.

3. Application can request for terrestrial positioning information with getTerrestrialPosition API.
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4. Status of getTerrestrialPosition i.e. either SUCCESS or FAILED will be returned to the application.
5. The response for getTerrestrialPosition is received by the application.

6. Single shot terrestrial position information is received by the application.

3.4.8 Call flow to cancel terrestrial positioning information

Application LocationFactory ILocationManager

[1] getLocationManager()

[2] ILocationManager

Cancel terrestrial positioning infom'

[3] cancelTerrestrial PositionRequest(responseCallback)
T

>
[4] Status

-
[5] responseCallback{errorCode)

-
Application LocationFactory ILocationManager

Figure 3-29 Call flow to cancel terrestrial positioning information

1. Application requests location factory for location manager object.
2. Location factory returns [LocationManager object.

3. Application can cancel request for terrestrial positioning information with
cancelTerrestrialPositionRequest API.

4. Status of cancelTerrestrialPositionRequest i.e. either SUCCESS or FAILED will be returned to the
application.

5. The response for cancelTerrestrialPositionRequest is received by the application.

3.4.9 Call flow to enable/disable constraint time uncertainty

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
o

[2] ILocationConfigurator

-

Enable/Disable Constraint TU NCB'

[3] configureCTunc({enable, callback, optThreshold, optPower) >
T

L [4] Status

|

T
[5] callback->commandResponse(errorCode)

>
Application LocationFactory ILocationConfigurator

Figure 3-30 Call flow to enable/disable constraint time uncertainty

1. Application requests location factory for location configurator object.
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2. Location factory returns ILocationConfigurator object.

3. Application enables/disables constraint tunc using configureCTunc API.

4. Status of configureCTunc i.e. either SUCCESS or FAILED will be returned to the application.

5. The response for configureCTunc is received by the application.

3.4.10 Call flow to enable/disable PACE

Application

Enable/Disable PACEj

>
Application

1. Application requests location factory for location configurator object.

M

3.4.11

Delete Aiding Data l

Application

1. Application requests location factory for location configurator object.

[1] getLocationConfigurator()
o

[2] ILocationConfigurator

-

[3] configurePACE(enable, callback)
T

LocationFactory ILocationConfigurator

. [4] Status

« T
[5] callback->commandResponse(errorCode)

Location factory returns ILocationConfigurator object.
Application enables/disables PACE using configurePACE API.
Status of configurePACE i.e. either SUCCESS or FAILED will be returned to the application.

The response for configurePACE is received by the application.

Call flow to delete all aiding data

Application

[1] getLocationConfigurator()

[2] ILocationConfigurator

-

[3] deleteAllAidingDatal(callback)

LocationFactory ILocationConfigurator

Figure 3-31 Call flow to enable/disable PACE

LocationFactory ILocationConfigurator

>

t
< [4] Status

[5] callback- >command Response(errorCode)

2. Location factory returns ILocationConfigurator object.

LocationFactory ILocationConfigurator

Figure 3-32 Call flow to delete all aiding data
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3. Application deletes all aiding data using deleteAllAidingData API.

4. Status of deleteAllAidingData i.e. either SUCCESS or FAILED will be returned to the application.

5. The response for deleteAllAidingData is received by the application.

3.4.12 Call flow to configure lever arm parameters

Application

Configure Lever Arm Parametersb'

Application

A S e

LocationFactory

[1] getLocationConfigurator()

,[2] ILocationConfigurator

-

[3] configureLeverArm(map, callback)

Y

T
[4] Status

-

T
[5] callback-=commandResponse(errorCode)

>

Application requests location factory for location configurator object.
Location factory returns ILocationConfigurator object.

Application configures lever arm parameters using configureLeverArm API.

The response for configureLeverArm is received by the application.

3.4.13 Call flow to configure blacklisted constellations

Application

Configure Blacklist Constellationsb'

Application

LocationFactory

[1] getLocationConfigurator()

,[2] ILocationConfigurator

-

[3] configureConstellations(SvidBlackList, callback)

T
[4] Status

[
-

-

T
[5] callback-=commandResponse(errorCode)

>

Figure 3-34 Call flow to configure blacklisted constellations

1. Application requests location factory for location configurator object.

2. Location factory returns ILocationConfigurator object.

ILocationConfigurator

LocationFactory ILocationConfigurator

Figure 3-33 Call flow to configure lever arm parameters

Status of configureLeverArm i.e. either SUCCESS or FAILED will be returned to the application.

ILocationConfigurator

LocationFactory ILocationConfigurator

3. Application configures blacklisted constellations using configureConstellations API.
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4. Status of configureConstellations i.e. either SUCCESS or FAILED will be returned to the application.

5. The response for configureConstellations is received by the application.

3.4.14 Call flow to configure robust location

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()

< [2] ILocationConfigurator

Configure Robust Locationj

[3] configureRobustLocation(enable, enableForE911, callback)
| Ll
o [4] Status
- T
< [5] callback->commandResponse(errorCode)

LocationFactory ILocationConfigurator

Figure 3-35 Call flow to configure robust location

Application

Application requests location factory for location configurator object.
Location factory returns ILocationConfigurator object.

Application configures robust location using configureRobustLocation API.

Sl

Status of configureRobustLocation i.e. either SUCCESS or FAILED will be returned to the
application.

5. The response for configureRobustLocation is received by the application.

3.4.15 Call flow to configure min gps week

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
o

[2] ILocationConfigurator

-

Configure Min Gps Weekj

[3] configureMinGpsWeek{minGpsWeek, callback) >
T

. [4] Status

|

T
< [5] callback({errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-36 Call flow to configure min gps week

1. Application requests location factory for location configurator object.
2. Location factory returns ILocationConfigurator object.

3. Application configures min gps week using configureMinGpsWeek APL.
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4. Status of configureMinGpsWeek i.e. either SUCCESS or FAILED will be returned to the application.

5. The response for configureMinGpsWeek is received by the application.

3.4.16 Call flow to request min gps week

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()

< [2] ILocationConfigurator

Request Min Gps Weekj

[3] requestMinGpsWeekicallback)
T

Y

< [4] Status

<

T
[5] callback{minGpsWeek, errorCode)

LocationFactory ILocationConfigurator

Figure 3-37 Call flow to request min gps week

Application

Application requests location factory for location configurator object.

Location factory returns ILocationConfigurator object.

Application requests min gps week using requestMinGpsWeek API.

Status of requestMinGpsWeek i.e. either SUCCESS or FAILED will be returned to the application.

A S e

The response for requestMinGpsWeek is received by the application.

3.4.17 Call flow to delete specified data

Application LocationFactory ILocationConfigurator
[1] getLocationConfigurator()
Delete Aiding Data l

[2] ILocationConfigurator

-

[3] deleteAidingDatalaidingDataMask, callback) >
T

[4] Status

>

T
[5] callback(errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-38 Call flow to delete specified data

1. Application requests location factory for location configurator object.

2. Location factory returns ILocationConfigurator object.

3. Application requests delete specified data using deleteAidingData API.

4. Status of deleteAidingData i.e. either SUCCESS or FAILED will be returned to the application.
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5. The response for deleteAidingData is received by the application.

3.4.18 Call flow to configure min sv elevation

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
P

[2] ILocationConfigurator

<

Configure Min SV EIevatian'

[3] configureMinSVElevation(minSVElevation, callback)

>

T
[4] Status

<l
-

T
[5] callback(errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-39 Call flow to configure min sv elevation

Application requests location factory for location configurator object.
Location factory returns ILocationConfigurator object.
Application configures min SV elevation using configureMinS VElevation API.

Status of configureMinSVElevation i.e. either SUCCESS or FAILED will be returned to the
application.

A

5. The response for configureMinSVElevation is received by the application.

3.4.19 Call flow to request min sv elevation

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
< [2] ILocationConfigurator g
Request Min 5V Elevationj
[3] requestMinSVElleuaticn(::allback} >
< [4] Status
callback(mlnSVEIevatlon errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-40 Call flow to request min sv elevation

1. Application requests location factory for location configurator object.
2. Location factory returns ILocationConfigurator object.

3. Application requests min SV elevation using requestMinS VElevation APL

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 91



Telematics SDK Call Flow Diagrams

4. Status of requestMinS VElevation i.e. either SUCCESS or FAILED will be returned to the
application.

5. The response for requestMinSVElevation is received by the application.

3.4.20 Call flow to request robust location

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
o

[2] ILocationConfigurator

>

Request Robust Locationj

[3] requestRobustLocation(callback)

T >
P [4] Status
.

callback(rLConf_q errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-41 Call flow to request robust location

1. Application requests location factory for location configurator object.
Location factory returns ILocationConfigurator object.
Application requests robust location using requestRobustLocation API.

Status of requestRobustLocation i.e. either SUCCESS or FAILED will be returned to the application.

A

The response for requestRobustLocation is received by the application.

3.4.21 Call flow to configure dead reckoning engine

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
> [2] ILocationConfigurator
Configure DR Enginej
[3] configureDR{engineConfiguration, callback) .
| Ll
. [4] Status
- T
< [5] callback({errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-42 Call flow to configure dead reckoning engine

1. Application requests location factory for location configurator object.
2. Location factory returns ILocationConfigurator object.

3. Application configures dead reckoning engine using configureDR API.
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4. Status of configureDR i.e. either SUCCESS or FAILED will be returned to the application.

5. The response for configureDR is received by the application.

3.4.22 Call flow to configure secondary band

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
< [2] ILocationConfigurator
Configure secondary bandm'
[3] configureSecondaryBand(constellationSet, callback)
| Ll
P [4] Status
- T
< [5] callback(errorCode)

Application

LocationFactory ILocationConfigurator

Figure 3-43 Call flow to configure secondary band

Application requests location factory for location configurator object.
Location factory returns ILocationConfigurator object.

Application configures secondary band using configureSecondaryBand API.

Sl

Status of configureSecondaryBand i.e. either SUCCESS or FAILED will be returned to the
application.

5. The response for configureSecondaryBand is received by the application.

3.4.23 Call flow to request secondary band

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator()
< [2] ILocationConfigurator
Request secondary bandb'
[3] requestSecondaryBandConfig(callback) o
| Ll
L [4] Status
- T
< [5] callback{constellationSet, errorCode)

Application LocationFactory ILocationConfigurator

Figure 3-44 Call flow to request secondary band

1. Application requests location factory for location configurator object.
2. Location factory returns ILocationConfigurator object.

3. Application requests secondary band using requestSecondaryBandConfig API.
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4. Status of requestSecondaryBandConfig i.e. either SUCCESS or FAILED will be returned to the
application.

5. The response for requestSecondaryBandConfig is received by the application.

3.4.24 Call flow to configure engine state

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator() .

. [2] ILocationConfigurator

Configure Engine Stateb'

[3] configureEngineState(engineType, engineState, callback) >
T

[4] Status

-

callback(error(:c-de}

Application LocationFactory ILocationConfigurator

Figure 3-45 Call flow to configure engine state

1. Application requests location factory for location configurator object.
Location factory returns ILocationConfigurator object.

Application configures engine state using configureEngineState API.

oA weN

The response for configureEngineState is received by the application.

3.4.25 Call flow to provide user consent for terrestrial positioning

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator() o
o

< [2] ILocationConfigurator

Provide user consentm|

[3] provideConsentForTerrestrialPositioning({userConsent, responseCaIIback}._

T
L [4] Status

|

responseCaIIback(errorCode)

.‘
Application LocationFactory ILocationConfigurator

Figure 3-46 Call flow to provide user consent for terrestrial positioning

1. Application requests location factory for location configurator object.

2. Location factory returns ILocationConfigurator object.

Status of configureEngineState i.e. either SUCCESS or FAILED will be returned to the application.
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3. Application provides user consent for terrestrial positioning using

provideConsentForTerrestrialPositioning API.

4. Status of provideConsentForTerrestrialPositioning i.e. either SUCCESS or FAILED will be returned

to the application.

5. The response for provideConsentForTerrestrialPositioning is received by the application.

3.4.26 Call flow to configure NMEA

Application

[1] getLocationConfigurator()

sentence type

LocationFactory ILocationConfigurator

[2] ILocationConfigurator

Configure NMEA Sentence Typesbl

[3] configureNmeaTypes(nmeaType, callback)

<

Y

T
[4] Status

T
[5] callback(errorCode)

Application

LocationFactory ILocationConfigurator

Figure 3-47 Call flow to configure NMEA sentence type

1. Application requests location factory for location configurator object.

A

Location factory returns ILocationConfigurator object.

Application configures NMEA sentence type using configureNmeaTypes API.

The response for configureNmeaTypes is received by the application.

Status of configureNmeaTypes i.e. either SUCCESS or FAILED will be returned to the application.
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3.4.27 Call flow to represent Xtra Feature

Xtra Callflow

Application LocationFactory ILocationConfigurator

[1] getLocationConfigurator() .

P [2] ILocationConfigurator
<

L=
Registering LocationConfigListener

with Xtra indications enabled

Xtra Status indications are
received when application registers

for Xtra status

3] registerListener{LocConfigindications indicationList,std::weak ptr<lLocationConfiglistener> listener)
[3]reg il g : P! g ) »
) [4] Iistener—>onxtrastatusUEdate(const XtraStatus xtraStatus)

Ty
Xtra Status indications are also received
if there is a change in downloaded Xtra

assistance data

Configure Xtra Parameters: |

[5] configureXtraParams(bool enable, const XtraConfig configParams, ResponseCallback callback)
T
[6] responseCallback(errorcode)
T
[7] listener->onXtrastatusUpdate(const Xtrastatus xtraStatus)

A A

Xtra Status indications are received when
application enables/disables Xtra feature

via ConfigXtraParams

Request Xtra Status: I

Deregistering LocationConfigListener from Xtra indicatiunsbl

[8] requestXtraStatus(GetXtraStatusCallback callback) o

1
[9] callback(XtraStatus, errorcode)

A

[10] deRegisterListener{LocConfigindications indicationList, std::weak_ptr<ILocationConfigListener> listener) .
>

Application LocationFactory ILocationConfigurator

Figure 3-48 Call flow to represent Xtra Feature

—

Application requests location factory for location configurator object.

Location factory returns ILocationConfigurator object.

Application registers config listener for Xtra Status indications.

Listener API onXtraStatusUpdate is invoked while registering for Xtra indications.
Application configures Xtra Params using configureXtraParams.

Location Configurator invokes response callback with errorcode.

Listener API onXtraStatusUpdate is invoked when Xtra feature is enabled/disabled.

Application requests Xtra Status using requestXtraStatus.

e T e

Location Configurator invokes GetXtraStatus callback with XtraStatus and errorcode.

—_
e

Application deregisters config listener from Xtra Status indications.
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3.4.28 Call flow to inject RTCM correction data with dgnss manager

Application LocationFactory IDgnssManager

1] getDgnssManager, L
ﬂ—g_g—b IDgnssManager's init call create a
[2] init() default injection source in RTCM3
format

Y

_ [3]1DgnssManager

%

[4] registerListener(listner)

[5] injectCorrectionData

Yy

T
[6] listener->onDgnssStatusU pdate(status)

o
4

Action based on status, example: status is DATA_SOURCE_NOT_USABLEbl

I
Switch to other source

[7] releaseSource()

\ 4

[8] createSource(SourceType)

Yy

[9] releaseSource()

Application LocationFactory IDgnssManager

Figure 3-49 Call flow to inject RTCM correction data with dgnss manager

1. Application requests location factory for Dgnss manager object.

Location factory create IDgnssManager instance and perform initialization.

Location factory returns IDgnssManager object.

Application register a status listener to get notification of the dgnss manager status change.
Application start injecting RTCM data.

If the status listener received any error notification, it perform desired operation.

An example case is the listener received DATA_SOURCE_NOT_USABLE notification, it then
release the current source and create a new source and perform RTCM data injection.

NSk wN

3.5 Data Services

Applications need to have "radio" Linux group permissions to be able to operate successfully with
underlying services.
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3.5.1

Start/Stop Data Call

[1] getDataConnectionManager(slotld, initCb)

DataFactory

Start/Stop for data connection manager call flow

Application

Create init callback object initcb1

DataConnectionManager

slotld = 1 - Primary, 2 - Secondary

initCb = function to be called with init result

[DataConnectionManager doesn't exist]

[1.1] create DataConnectionManager instance

, [2] shared ptr <DataConnectionManager>
o

Create listenerc

lass dataUstener1

[status ==

[4.1] wait for callback

Application

-

[3] getServiceStatus()

<«

>
o [4] status
SERVICE_UNAVAILABLE]
< [4.2] init callback with result
I
[5] registerListener{dataListerner) >
o [6] Success
of
[7] startDataCall(profileld, ipFamilyType, responseCallback, opType) >
s
profileld: Modem profile to start call on
ipFamilyType: IPv4/IPv6
reponseCallback: call back function that takes
IDataCall object argument
opType: Local/Remote
< [8] Success
P [9] responseCallback with IDataCall object
o T
[10] stopDataCall{profileld, ipFamilyType, responseCallback, opType) >

[11] Success

profileld: Modem profile to stop call on
ipFamilyType: IPv4/IPv6

reponseCallback: call back function that takes
IDataCall object argument

opType: Local/Remote

[12] responseCallback with IDataCall object

DataFactory DataConnectionManager
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1. Application requests Data Connection Manager object associated with sim id from data factory.
Application can optionally provide callback to be called when manager initialization is completed.

2. Data factory returns shared pointer to data connection manager object to application.
3. Application request current service status of data connection manager returned by data factory.

4. Data connection manager returns current service status. 4.1 If status returned is SERVICE_UNAV -
AILABLE (manager is not ready), application should wait for init callback provided in step 1. 4.2
Data connection manager calls application callback with initialization result (success/failure).

5. Application registers as listener to get notifications for data call change.

6. The application receives the status i.e. either SUCCESS or FAILED based on the registration of the
listener.

7. Application requests for start data call and optionally gets asynchronous response using
startDataCallback.

8. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
startDataCall.

9. Optionally, the application gets asynchronous response for startDataCall using startDataCallback.

10. Application requests for stop data call and optionally gets asynchronous response using
stopDataCallback.

11. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
stopDataCall.

12. Optionally, the application gets asynchronous response for stopDataCall using stopDataCallback.
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3.5.2 Request data profile list call flow

Application DataFactory DataProfileManager

Create init callback object initcb1

[1] getDataProfileManager(Slotld, initCb)
>

slotld = 1 - Primary, 2 - Secondary

initCb = function to be called with init result

m [DataProfileManager doesn't exist]
[1.1] create DataProfileManager instance :

. [2] shared ptr <DataProfileManager>
-

[3] getServiceStatus()

Y

< [4] status

713  [status == SERVICE_UNAVAILABLE]
[4.1] wait for callback

[4.2] init callback with result

[5] create IDataProfileListener instance

«)
<
«)

[6] RegisterListener(lDataProfileListener)

[7] Success

[8] requestProfileList

Y

[9] Success

[10] Callback with list of profiles

-
Application DataFactory DataProfileManager

Figure 3-51 Request data profile list call flow

1. Application requests Data profile Manager object associated with sim id from data factory.
Application can optionally provide callback to be called when manager initialization is completed.

2. Data factory returns shared pointer to data profile manager object to application.
3. Application request current service status of data profile manager returned by data factory.

4. Data profile manager returns current service status. 4.1 If status returned is SERVICE_UNAVAIL«
ABLE (manager is not ready), application should wait for init callback provided in step 1. 4.2 Data
profile manager calls application callback with initialization result (success/failure).

5. Application creates listener class of type IDataProfileListener
6. Application register created object in step 5 as listener to data profile changes

7. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
registerListener

8. Application requests list of profile
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9. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
requestProfileList

10. Application gets callback with list of all profiles

3.5.3 Data Serving System Manager Call Flow

Data Serving System manager provides the interface to access network and modem low level services. It
provides APIs to get current dedicated radio bearer, get current service status and preferred RAT, and get
current roaming status. Serving System Listener provides an interface for application to receive data
serving system notification events such as change in dedicated radio bearer, change in service status, or
change in roaming status. The application must register as a listener for Serving System updates.

3.5.3.1 Get Dedicated Radio Bearer Call Flow

Dedicated Radio Bearer call flow

Application DataFactory ServingSystem m

[1] getServingSystemManager(slotid, initcb)._

< [2] shared_ptr<ServingSystem=
[3] initChb()

[4] registerListener()

[5] success
[6] getDrbStatus()
[7] Drb Status

Y

[8] Dedicated Radio Bearer Change :

[9] onDrbStatusChanged

-
-
Application DataFactory ServingSystem m

Figure 3-52 Get Dedicated Radio Bearer Call Flow

—_—

. Application requests data factory for data serving system manager object with slot Id and init
callback.

[\

. Data factory returns IServingSystemManager object to application.

98]

. Serving System Manager calls application callback provided in step 1 with initialization result
pass/fail.

o

. Application register itself as listener with Serving System manager to receive dedicated radio bearer
changes notification.

. Application gets success for registering as listener.

. Application calls getDrbStatus to get current dedicated radio bearer status.

5
6
7. Application receives the current dedicated bearer status.
8. Dedicated radio bearer changes in modem

9

. Application gets onDrbStatusChanged indication with new status
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3.5.3.2 Request Service Status Call Flow

10.

Request Service Status call flow

Application DataFactory ServingSystem m

[1] getServingSystemManager(slotid, initcb}>

[2] shared ptr<ServingSystem=>
[3] initCh()
[4] registerListener()

A

[5] success

A

[6] requestServiceStatus(callback)

[7] success

A

[8] Callback with Results

A

[9] ServiceStatus Change

U

» [10] onServiceStateChanged

Application DataFactory ServingSystem m

Figure 3-53 Request service status call flow

. Application requests data factory for data serving system manager object with slot Id and init

callback.
Data factory returns IServingSystemManager object to application.

Serving System Manager calls application callback provided in step 1 with initialization result
pass/fail.

Application register itself as listener with Serving System manager to receive service status changes
notification.

Application gets success for registering as listener.
Application calls requestServiceStatus to get current service status and provides callback.

Application receives the status i.e. either SUCCESS or FAILED based on the execution of
requestServiceStatus.

Application gets asynchronous response for requestServiceStatus through callback provided in step 4
with current service status.

Service status changes in modem

Application gets onServiceStateChanged indication with new status
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3.5.3.3 Request Roaming Status Call Flow

9.
10.

Request Roaming Status call flow

Application DataFactory ServingSystem m

[1] getServingSystemManager(slotid, inith)’l

[2] shared ptr<ServingSystem>
[3] initChi()
[4] registerListener{)

A A

[5] success

F

[6] requestRoamingStatus(callback)

Y

< [7] Success
> [8] Callback with Results

[9] Roaming Status Change :
< [10] onRoamingStatusChangelnd

Application DataFactory ServingSystem m

Figure 3-54 Request roaming status call flow

. Application requests data factory for data serving system manager object with slot Id and init

callback.
Data factory returns IServingSystemManager object to application.

Serving System Manager calls application callback provided in step 1 with initialization result
pass/fail.

Application register itself as listener with Serving System manager to receive roaming status changes
notification.

Application gets success for registering as listener.
Application calls requestRoamingStatus to get current service status and provides callback.

Application receives the status i.e. either SUCCESS or FAILED based on the execution of
requestRoamingStatus.

Application gets asynchronous response for requestRoamingStatus through callback provided in step
4 with current service status.

Roaming status changes in modem

Application gets onRoamingStatusChanged indication with new status

3.5.4 Data Filter Manager Call Flow

Data Filter manager provides APIs to get/set data filter mode, add/remove data restrict filters. Its API can
used per data call or globally to apply the same changes to all the underlying currently up data call. It also
has listener interface for notifications for data filter status update. Application will get the Data Filter
manager object from data factory. The application can register a listener for data filter mode change updates.
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3.5.4.1 Call flow to Set/Get data filter mode

DataFactory IDataConnectionManager IDataFilterManager

Get Data Connection Manager instanceb'

[1]getDataconnectionmanager(} »
‘ [2] IDataConnectionManager

On Data Connection subsystem reamnes;,bl
Get Data Filter Manager instanceb'

[3] getDataFilterManager() L
b
- [4] IDatafilterManager

Dy
On Data Filter subsystem readiness,

Iy
Start data call

[5] startDataCall{profileld,|pFamilyType, ResponseCh OperationType APN)

T
[6] IDataCall

A

Set data filter mode to enable1

[7] setDataRestrict Mode(DataRestrictMode ResponseCallback profileld, |pFamily Type)

A 4

P [8] Status
<
[9] ResponseCallback(ErrorCode)
Get data filter mode l
[10] request DataRestrictMode(interfaceName, DataRestrictModeCb) -
P>

. | [11] Status |
4

I I
[12] DataRestrictModeCh(DataRestrict Mode, ErrorCode)

Application DataFactory IDataConnectionManager IDataFilterManager

Figure 3-55 Get/Set data filter mode call flow

1. Application requests data factory for data connection manager object.
Data factory returns IDataConnectionManager object to application.
Application requests data factory for data filter manager object.

Data factory returns IDataFilterManager object to application.

A

Application requests for start data call and optionally gets asynchronous response using
startDataCallback.

6. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
startDataCall.

7. Optionally, the application gets asynchronous response for startDataCall using startDataCallback.

8. Application requests for set data filter mode to enable and optionally gets asynchronous response
using ResponseCallback.
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9. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
setDataRestrictMode.

10. Optionally, the application gets asynchronous response for setDataRestrictMode using
ResponseCallback.

11. Application requests for get data filter mode and optionally gets asynchronous response using
DataRestrictModeCb.

12. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
requestDataRestrictMode.

13. Optionally, the application gets asynchronous response for requestDataRestrictMode using
DataRestrictModeCb.

3.5.4.2 Call flow to Add data restrict filter

Application DataFactory IDataConnectionManager IDataFilterManager

Get Data Connection Manager instancetl

[1] getDataConnectionManager() .

o [2] IDataConnectionManager
-

On Data Connection subsystem readinessf)l

Get Data Filter Manager |n5tanceb|

[3] getDataFilterManager() .
|

[4] IDataFilterManager

A

LY
On Data Filter subsystem readiness,

Start data call

Set data filter mode to enable1

[5] startDataCall(profileld,|pFamilyType, ResponseCh,OperationType, APN)
T >
[6] IDataCall

A

|7] setDataRestrictMode(DataRestrictMode, ResponseCallback profileld, |pFamilyType)

\ 4

[8] Status

A

T
[9] ResponseCallback(ErrorCode)

[10] addDataRestrictFilter(lIpFilter,ResponseCallback profileld, |pFamily Type)

h 4

| [11] Status

Add data filter l
I
[12] ResponseCallback{ErrorCode)
Application DataFactory IDataConnectionManager IDataFilterManager

Figure 3-56 Add data restrict filter call flow

”
-

1. Application requests data factory for data connection manager object.

2. Data factory returns IDataConnectionManager object to application.
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3. Application requests data factory for data filter manager object.
4. Data factory returns IDataFilterManager object to application.

5. Application requests for start data call and optionally gets asynchronous response using
startDataCallback.

6. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
startDataCall.

7. Optionally, the application gets asynchronous response for startDataCall using startDataCallback.

8. Application requests for add data filter and optionally gets asynchronous response using
ResponseCallback.

9. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
addDataRestrictFilter.

10. Optionally, the application gets asynchronous response for addDataRestrictFilter using
ResponseCallback.

3.5.4.3 Call flow to Remove data restrict filter

Application DataFactory IDataFilterManager

Get Data Connection Manager instanceb|

[1] getDataConnectionManager()

>
< [2] IDataConnectionManager
On Data Connection subsystem readiness,b|
Get Data Filter Manager instanceb|
[3] getDataFilterManager() o
>
< [4] IDataFilterManager

I,
On Data Filter subsystem readiness,

T
Remove all data filters

[5] removeAllDataRestrictFilters(ResponseCallback profileld,ipFamilyType)

[
|

[6] Status

[7] ResponseCallback({ErrorCode)

-
Application DataFactory IDataFilterManager

Figure 3-57 Remove data restrict filter call flow

1. Application requests data factory for data connection manager object.
2. Data factory returns IDataConnectionManager object to application.

3. Application requests data factory for data filter manager object.
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4. Data factory returns IDataFilterManager object to application.

5. Application requests for start data call and optionally gets asynchronous response using
startDataCallback.

6. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
startDataCall.

7. Optionally, the application gets asynchronous response for startDataCall using startDataCallback.

8. Application requests for add data filter and optionally gets asynchronous response using
ResponseCallback.

9. Application receives the status i.e. either SUCCESS or FAILED based on the execution of
removeAllDataRestrictFilters.

10. Optionally, the application gets asynchronous response for removeAllDataRestrictFilters using
ResponseCallback.

3.5.5 Data Networking Call Flow

Application will get the following manager objects from data factory to configure networking.
IVlanManager is used to access all VLAN APIs. INatManager is used to access all Static NAT APIs.
IFirewallManager is used to access all Firewall APIs.
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3.5.5.1 Create VLAN and Bind it to PDN in data vlan manager call flow

Create VLAN and Bind to PDN

Application DataFactory VianManager

Create init callback object initcbbl

[1] getVlanManager{operationType, initCh)

OperationType = 0 - Local, 1 - Remote

initCbh = function to be called with init result

m [VlanManager doesn't exist]
[1.1] create VlanManager instance :)

[2] shared ptr<VlanManager>

-

[3] getServiceStatus()

< [4] status
[C03)  [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :

[4.2] init callback with result

-

[5] create\.-’lan(configs,callblack}l .
< [6] status "
< [7] callback

[8] bindwithProfile(profileid, vlanid,callback) .
< [9] status "
[10] callback

>

Application DataFactory VianManager

Figure 3-58 Create VLAN and bind it to PDN for data VLAN manager call flow

1. Application requests data factory for data IVIanManager object. Application can optionally provide
callback to be called when manager initialization is completed. 1.1. If IVIanManager object does not
exist, data factory will create new object.

2. Data factory returns shared pointer to IVIanManager object to application.
3. Application request current service status of vlan manager returned by data factory

4. The application receives the Status i.e. either true or false to indicate whether sub-system is ready or
not. 4.1. If status returned is SERVICE_UNAVAILABLE (manager is not ready), application should
wait for init callback provided in step 1 4.2. Vlan manager calls application callback with
initialization result (success/failure).

5. On success, application calls IVlanManager::createVlan with assigned id, interface, and acceleration
type.

6. Application receives synchronous Status which indicates if the IVlanManager::createVlan request
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was sent successfully.

7. Application is notified of the Status of the IVlanManager::createVlan request (either SUCCESS or
FAILED) via the application-supplied callback.

8. Application calls IVlanManager::bindWithProfile with Vlan id and profile id.

9. Application receives synchronous Status which indicates if the IVIanManager::bindWithProfile
request was sent successfully.

1. Application is notified of the Status of the [VlanManager::bindWithProfile request (either SUCCESS
or FAILED) via the application-supplied callback.

3.5.5.2 LAN-LAN VLAN Configuration from EAP usecase call flow

LAN2LAN from EAP

Application DataFactory VianManager:

[1] getvianManager(operationType, initCb),

initCb = function to be called with init resull

operationType = LOCAL B|
It

[2] shared_ptr<VlanManager>

[3] getservicestatus()

T >
[4] status

I3  [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :)
[4.2]init callback with result

I
[5] createvian(configs,callback)

config.iface = usb
config.vlanid = 1

isAccelerated = (no-op}

[6] status
< 7] callback

[8] getvlanManager(operationType, initCb),

initCb = function to be called with init resull

operationType = REMOTE ]
It

19] shared_ptr<vianManager>

[10] getserviceStatus()

T >
[11] status

13  [status == SERVICE_UNAVAILABLE]

[11.1] wait for callback :)
[11.2] init callback with result

4——-——-——-——-*———-——-——-*———-——-——-—r——----m--—

i
[12] createvian(configs,callback)

config.iface = usb
config.vianid = 1

isAccelerated = True

This action will trigger modem reboot

[13] status
T
[14] callback

[15] createvlan(configs callback)

config.face = eth

config.vianid = 1

isAccelerated = True
[16] status
[18] callback

This action will trigger modem reboot

Figure 3-59 LAN-LAN VLAN Configuration Usecase from EAP call flow

1. Application requests data factory for data IVlIanManager for local operation object. Aplication can
optionally provide callback to be called when manager initialization is completed.

2. Data factory returns shared pointer to local vlan manager object to application.
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10.
11.

12.

13.
14.
15.
16.
17.

Application request current service status of local vlan manager returned by data factory.

Vlan manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Vlan manager
calls application callback with initialization result (success/failure).

On success, application calls IVlanManager::createVlan with USB interface, Vlan id 1 and no
acceleration.

Vlan manager returns synchronous response to application (success/fail).
Vlan manager calls application provided callback in step 5 with createVlan results

Application requests data factory for data IVlanManager for remote operation object. Aplication can
optionally provide callback to be called when manager initialization is completed.

Data factory returns shared pointer to remote vlan manager object to application.
Application request current service status of remote vlan manager returned by data factory.

Vlan manager returns current service status. 11.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 11.2 Vlan
manager calls application callback with initialization result (success/failure).

On success, application calls IVlanManager::createVlan with USB interface, Vlan id 1 and
acceleration.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 12 with createVlan results.
Application calls IVIanManager::createVlan with ETH interface, Vlan id 1 and acceleration.
Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 15 with createVlan results.
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3.5.5.3 LAN-LAN VLAN Configuration from A7 usecase call flow

r »® =2 o

10.

LAN2LAN from A7

Application DataFactory VianManager.

[1] getvianManager(operationType, initCb),

initCb = function to be called with init resull

operationType = LOCAL 1
It

[2] shared_ptr<VianManager>

3] getServicestatus()
T >
[4] status

I3  [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :
[4.2] init callback with result

I
[5] createVlan(configs, callback)

config.iface = usb
config.vianid = 1

isAccelerated = True

This action will trigger modem reboot

[6] status
< T
[7] callback.
T
[8] createVian(configs,callback)

config.iface = eth

config.vianid = 1

isAccelerated = True
[9] status

This action will trigger modem rebaot
T
[10] callback

Figure 3-60 LAN-LAN VLAN Configuration Usecase from A7 call flow

Application requests data factory for data IVlIanManager for local operation object. Aplication can
optionally provide callback to be called when manager initialization is completed.

Data factory returns shared pointer to local vlan manager object to application.
Application request current service status of local vlan manager returned by data factory.

Vlan manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Vlan manager
calls application callback with initialization result (success/failure).

On success, application calls IVlanManager::createVlan with USB interface, Vlan id 1 and
acceleration.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 5 with createVlan results.
Application calls IVlanManager::create Vlan with ETH interface, Vlan id 1 and acceleration.
Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 8 with createVlan results.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 111



Telematics SDK Call Flow Diagrams

3.5.5.4 LAN-WAN VLAN Configuration from EAP usecase call flow

LAN2WAN from EAP

Application DataFactory VlanManager FirewallManager DataConnectionManager

] initCb)

operationType = LOCAL

initch = function to be called with init result

[2] shared_ptr<VianManager>
Bl

[4] status

I3 (status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :

[4.2] init callback with result

51 igs,callback)
config.iface = usb
config.vianid
isAccelerated = (no-op)

6] status
[7) callback.
(8] initcb)

operationType = REMOTE

initch = function to be called with init

< [9] shared_ptr<VianManager>

(10]

[11] status

23  (status == SERVICE_UNAVAILABLE]
[11.1] Application->Application: wait for callback P

[11.2] init callback with result

2] . liback)

config.iface = usb
config.vianid = 1

isAccelerated = True

“This action wil trigger modem reboot

[13) status
T

[14] callback
T

53} allback)

configiface = eth
config.vianid = 1

isAccelerated = True

“This action wil trigger modem reboot

[16] status

T
[17] callback
T
(18] bin lanid,callback)

profileld = 2

vianid =1

[19] status
(20) callback

I3 01 DMZ is needed]

[21] g itCh),

operationType = REMOTE

initch = function to be called with init result

22) shared_ptr<FirewallManager>

[23]

[24] status

I3  (status == SERVICE_UNAVAILABLE]

[24.1] wait for callback pum)

[24.2] init callback with result

25] ileld, ipA

profileid = 2

ipAddr = local addr

[26] status
[27] callback

[28] getDataConnecti initch)

slotid = 1- Primary, 2 - Secondary

initch = function to be called with init result

[29] shared ptr<DataC

[30]
[31] status

23  (status == SERVICE_UNAVAILABLE]

[31.1] wait for callback )

131.2] init callback with result
1
32] startataCall(profileld, ipFamilyT k,operationType,apn)

profileid = 2
ipFamilyType = IPV4/IPV6
callback

apn = string for apn name

[33] status
(34] Data Call Noification

Appl n DataFactory VianManager. FirewallManager | DataConnectionManager

Figure 3-61 LAN-WAN VLAN Configuration Usecase from EAP call flow
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el

e A

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

Application requests data factory for local data vlan manager object.
Data factory returns shared pointer to local vlan manager to application.
Application request current service status of local vlan manager returned by data factory.

Vlan manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Vlan manager
calls application callback with initialization result (success/failure).

On success, application calls IVlanManager::createVlan with USB interface, Vlan id 1 and no
acceleration.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 5 with createVlan results.
Application requests data factory for remote data vlan manager object.

Data factory returns shared pointer to remote vlan manager to application.

Application request current service status of remote vlan manager returned by data factory.

Vlan manager returns current service status. 11.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 8. 11.2 Vlan
manager calls application callback with initialization result (success/failure).

On success, application calls IVlanManager::createVlan with USB interface, Vlan id 1 and
acceleration.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 12 with createVlan results.
Application calls IVlanManager::create Vlan with ETH interface, Vlan id 1 and acceleration.
Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 15 with createVlan results.
Application calls IVlanManager::bindWithProfile with profile id to bind with.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 18 with bindWithProfile results. If DMZ is
needed:

(a) Application requests data factory for firewall manager object.
(b) Data factory returns shared pointer to firewall manager to application.
(c) Application request current service status of firewall manager returned by data factory.

(d) Firewall manager returns current service status. 24.1 If status returned is SERVICE_UNAVA«
ILABLE (manager is not ready), application should wait for init callback provided in step 21.
24.2 Firewall manager calls application callback with initialization result (success/failure).

(e) Application calls firewall manager enableDmz with profile id and local address to be enable
Dmz on.

(f) Firewall manager returns synchronous response to application (success/fail).
(g) Firewall manager calls application provided callback in step 25 with enableDmz results.

Application requests data factory for data connection manager object.
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22.
23.
24,

25.

26.
27.

Data factory returns shared pointer to data connection manager to application.
Application request current service status of data connection manager returned by data factory.

Data connection manager returns current service status. 31.1 If status returned is SERVICE_UNA«
VAILABLE (manager is not ready), application should wait for init callback provided in step 28.
31.2 Data connection manager calls application callback with initialization result (success/failure).

Application can call data Connection manager startDataCall with profile id to start data call on, Ip
Family type, operation Type and APN Name.

Data connection Manager returns synchronous response to application (success/fail).

Data connection Manager returns notification to application with data call details.
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3.5.5.5 LAN-WAN VLAN Configuration from A7 usecase call flow

LAN2WAN from A7

Application DataFactory VianManager: FirewallManager | DataConnectionManager

getvlanManager(operationType, ),

operationType = LOCAL

initCh = function to be called with init result

(2] shared_ptr<vianManager>

[3] getservicestatus()
T >
[4] status

I3  [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :
[4.2] init callback with result

I
[5] createVian(configs, call back) R

config.iface = usb
config.vlanid = 1

isAccelerated = True

This action will trigger modem reboot

[6] status
< T

[7] callback

[8] createvian(configs,callback)

config.iface = eth
config.vlanid = 1

isAccelerated = True

This action will trigger modem reboot

[9] status

[10] callback
T
[11] bindWithProfi ileid, vlanid,callback)

profileld = 2

vianid =1

[12] status
< [13] callback
I3 [f DMZ is needed]

[14] getFi ionType, initCh)

N
operationType = LOCAL

initCh = function to be called with init result

[15] shared_ptr<FirewallManager>

[16] getservicestatus()
[17] status

I3  [status == SERVICE_UNAVAILABLE]

[17.1] wait for callback :

[17.2] init callback with result

18] ileld, ipAddr,callback)

profileld = 2

ipAddr = local addr

[19] status
[20] callback

[21] getDataConnectionManager(Slotid, initCh) >

slotid = 1 - Primary, 2 - Secondary

initCh = function to be called with init result

¢—[22] shared ptr<DataConnectionManager>
[23] getservicestatus()
[24] status

13  [status == SERVICE_UNAVAILABLE]

[24.1] wait for callback :

[24.2] init callback with resul

it

i
[25] startDataCal l(profileld, ipFamilyType,callback,operationType,apn)

profileld = 2
ipFamilyType = IPV4/IPV6
callback

apn = string for apn name

[26] status
[27] Data Call Notification

Application DataFactory VianManager: FirewallManager | DataConnectionManager

Figure 3-62 LAN-WAN VLAN Configuration Usecase from A7 call flow
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el

e A

10.
11.
12.
13.

14.
15.
16.
17.

18.

19.
20.

Application requests data factory for local data vlan manager object.
Data factory returns shared pointer to local vlan manager to application.
Application request current service status of local vlan manager returned by data factory.

Vlan manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Vlan manager
calls application callback with initialization result (success/failure).

On success, application calls IVlanManager::createVlan with USB interface, Vlan id 1 and
acceleration.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 5 with createVlan results.
Application calls IVlanManager::create Vlan with ETH interface, Vlan id 1 and acceleration.
Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 8 with createVlan results.
Application calls IVlanManager::bindWithProfile with profile id to bind with.

Vlan manager returns synchronous response to application (success/fail).

Vlan manager calls application provided callback in step 11 with bindWithProfile results. If DMZ is
needed:

(a) Application requests data factory for firewall manager object.
(b) Data factory returns shared pointer to firewall manager to application.
(c) Application request current service status of firewall manager returned by data factory.

(d) Firewall manager returns current service status. 17.1 If status returned is SERVICE_UNAVA«
ILABLE (manager is not ready), application should wait for init callback provided in step 14.
17.2 Firewall manager calls application callback with initialization result (success/failure).

(e) Application calls firewall manager enableDmz with profile id and local address to be enable
Dmz on.

(f) Firewall manager returns synchronous response to application (success/fail).

(g) Firewall manager calls application provided callback in step 25 with enableDmz results.
Application requests data factory for data connection manager object.
Data factory returns shared pointer to data connection manager to application.
Application request current service status of data connection manager returned by data factory.

Data connection manager returns current service status. 24.1 If status returned is SERVICE_UNA«
VAILABLE (manager is not ready), application should wait for init callback provided in step 21.
24.2 Data connection manager calls application callback with initialization result (success/failure).

Application can call data Connection manager startDataCall with profile id to start data call on, Ip
Family type, operation Type and APN Name.

Data connection Manager returns synchronous response to application (success/fail).

Data connection Manager returns notification to application with data call details.
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3.5.5.6 Create Static NAT entry in data Static NAT manager call flow

Create Static NAT Entry

Application DataFactory WEMUELGE[]8

Create init callback object initcbbl

[1] getNatManager{OperationType, initCh)

OperationType = 0 - Local, 1 - Remote

initCbh = function to be called with init result

m [NatManager doesn't exist]
[1.1] create NatManagerinstance :)

< [2] shared_ptr=NatManager=

[3] getServiceStatus()

o [4] status

-

[CI13)  [status == SERVICE_UNAVAILABLE]

wait [4.1] for callback :

[4.2] init callback with result

I
[5] addStaticMatEntry(profileld,configs,callback)

Y

[6] status
[7] callback

-
Application DataFactory NatManager

Figure 3-63 Create Static NAT entry for data NAT manager call flow

>

1. Application requests data factory for data nat manager object. 1.1. If nat manager object does not
exist, data factory will create new object.

2. Data factory returns shared pointer to nat manager object to application.
3. Application request current service status of nat manager returned by data factory.

4. Nat manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Nat manager
calls application callback with initialization result (success/failure).

5. On success, application calls nat manager addStaticNatEntry with profileld, private IP address port,
private port, global port and IP Protocol.

6. Application receives synchronous Status which indicates if the nat manager addStaticNatEntry
request was sent successfully.

7. Application is notified of the result of the nat manager addStaticNatEntry request (either SUCCESS
or FAILED) via the application-supplied callback.
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3.5.5.7 Firewall Enablement in data Firewall manager call flow

Enable/Disable Firewall

Application DataFactory FirewallManager

Create init callback object initcb1

[1] getFirewallManager(OperationType, initCh)

OperationType = 0 - Local, 1 - Remote

initCbh = function to be called with init result

m [FirewallManager doesn't exist]
[1.1] create FirewallManager instance :)
< [2] shared_ptr<FirewallManager>
[3] isSubsystemReady() >
L [4] status
«
23  [status == SERVICE_UNAVAILABLE]
[4.1] wait for callback :
e [4.2] init callback with result
= |
[5] setFirewall(profileld,enble,allowPackets,callback) .
< [6] status
[7] callback

>
Application DataFactory FirewallManager

Figure 3-64 Firewall enablement in data Firewall manager call flow

1. Application requests data factory for data firewall manager object. 1.1. If firewall manager object
does not exist, data factory will create new object.

2. Data factory returns shared pointer to firewall manager object to application.
3. Application request current service status of firewall manager returned by data factory.

4. Firewall manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Firewall
manager calls application callback with initialization result (success/failure).

5. On success, application calls firewall manager setFirewall with enable/disable and allow/drop
packets.

6. Application receives synchronous Status which indicates if the firewall manager setFirewall request
was sent successfully.

7. Application is notified of the Status of the firewall manager setFirewall request (either SUCCESS or
FAILED) via the application-supplied callback.
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3.5.5.8 Add Firewall Entry in data Firewall manager call flow

Application

Create init callback object initcbbl

[1] getFirewallManager(OperationType, initCh)

Add Firewall Entry

DataFactory

OperationType = 0 - Local, 1 - Remote

initCh = function to be called with init result

FirewallManager FirewallEntry IpFilter

[FirewallManager doesn't exist]

-

[2] shared_ptr<FirewallManager>

[1.1] create FirewallManagerinstance :)

[3] getServiceStatus()

-

[4] status

<%

[status == SERVICE_UNAVAILABLE]

wait [4.1] for callback :

[4.2] init callback with result

I
[5] getNewFirewallEntry (proto, fwiIDir, ipFamType)

Y

T
[6] FirewallEntry*

T
[7] FirewallEntry-=getiProtocolFilter()

[8] IpFilter*

<l
-

[9] Populate FirewallEntry :)

[10] addFirewallEntry{profileld, FwlEntry,callBack)

-

[11] Status

[12] CallBack

Application

DataFactory

FirewallManager FirewallEntry IpFilter

Figure 3-65 Add Firewall entry in data Firewall manager call flow

1. Application requests data factory for data firewall manager object. 1.1. If firewall manager object
does not exist, data factory will create new object.

2. Data factory returns shared pointer to firewall manager object to application.

3. Application request current service status of data profile manager returned by data factory.

4. Firewall manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Firewall
manager calls application callback with initialization result (success/failure).

5. On success, application calls firewall manager getNewFirewallEntry to get FirewallEntry object.
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6. Application receives Firewall Entry object.

7. Using Firewall Entry object, application calls IFirewallEntry::getIProtocolFilter to get protocol filter
object

8. Application receives IpFilter object.
9. Application populates FirewallEntry and IpFilter objects.

10. Application calls IFirewallManager::addFirewallEntry with profileld and FirewallEntry to add
firewall entry

11. Application receives synchronous Status which indicates if addFirewallEntry was sent successfully

12. Application is notified of the Status of the IFirewallManager::addFirewallEntry request (either
SUCCESS or FAILED) via the application-supplied callback.

3.5.5.9 Set Firewall DMZ in data Firewall manager call flow

Create Firewall DMZ

Application DataFactory FirewallManager

Create init callback object initcb1

[1] getFirewallManager(OperationType, initCb)

OperationType = 0 - Local, 1 - Remote

initCb = function to be called with init result

I3  [FirewallManager doesn't exist]
[1.1] create FirewallManager instance :)

o [2] shared _ptr<FirewallManager>
3 tServiceStat
[3] getServiceStatus() >
< [4] status
i3  [status == SERVICE_UNAVAILABLE]
[4.1] wait for callback :
< [4.2] init callback with result
|
I
[5] enableDmz(profileld,ipAddress,callback) >
< [6] status

[7] callback

Application DataFactory FirewallManager

Figure 3-66 Set Firewall DMZ in data Firewall manager call flow

1. Application requests data factory for data firewall manager object. 1.1. If firewall manager object
does not exist, data factory will create new object.

2. Data factory returns shared pointer to firewall manager object to application.
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3. Application request current service status of firewall manager returned by data factory.

4. Firewall manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Firewall
manager calls application callback with initialization result (success/failure).

5. On success, application calls firewall manager enableDmz with profileld and IP Address.

6. Application receives synchronous Status which indicates if the firewall manager enableDmz request
was sent successfully.

7. Application is notified of the Status of the firewall manager enableDmz request (either SUCCESS or
FAILED) via the application-supplied callback.

3.5.5.10 Socks Enablement in data Socks manager call flow

Enable/Disable Socks

Application DataFactory SocksManager

[
Create init callback object initCb

[1] getSocksManager{OperationType, initCb)

.
|

OperationType = 0 - Local, 1 - Remote

initCb = function to be called with init result

m [SocksManager doesn't exist]

[1.1] create SocksManager instance :

< [2] shared_ptr<SocksManager>

[3] getServiceStatus()

Y

4] status
< 4
[C03)  [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :)
[4.2] init callback with result

|
- |

I
[5] enableSocks(enble,callback)

Y

< [6] status
[7] callback

Application DataFactory SocksManager

Figure 3-67 Socks enablement in data Socks manager call flow

1. Application requests data factory for data socks manager object. 1.1. If socks manager object does
not exist, data factory will create new object.

2. Data factory returns shared pointer to socks manager object to application.

3. Application request current service status of socks manager returned by data factory.
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4. Socks manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Socks
manager calls application callback with initialization result (success/failure).

5. On success, application calls socks manager enableSocks with enable/disable.

6. Application receives synchronous Status which indicates if the socks manager enableSocks request
was sent successfully.

7. Application is notified of the Status of the socks manager enableSocks request (either SUCCESS or
FAILED) via the application-supplied callback.
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3.5.5.11 L2TP Enablement and Configuration in data L2TP manager call flow

Enable L2TP and Create Tunnel/Session

Application DataFactory L2tpManager

Create init callback object initcbbl

[1] getL2tpManageri{initCh)

»-
initCb = function to be called with init result1

m [L2tpManager doesn't exist]
[1.1] create L2tpManager instance :

[2] shared ptr<L2tpManager=

-
[3] getServiceStatus()

Y

< [4] status
m [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback ]

[4.2] init callback with result

-
[5] setConfig(enabIe,enableMss.enalbIeMtu,mtuSize,callback},__
< [6] status "
< [7] callbac[([
[8] addTunnel{L2tpTunnelConfig,callback) >
protocol
local Id
peer Id
local Udp Port
peer Udp Port
peer Ipv6 Addr
peer Ipwv4 Addr
local Iface
ipType
sessionConfig
o [9] status
D [10] callback

Application DataFactory L2tpManager

Figure 3-68 L2TP enablement and Configuration in data L2TP manager call flow

1. Application requests data factory for data 12tp manager object. 1.1. If 12tp manager object does not
exist, data factory will create new object.
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2. Data factory returns shared pointer to 12tp manager object to application.
3. Application request current service status of 12tp manager returned by data factory.

4. L2tp manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 L2tp manager
calls application callback with initialization result (success/failure).

5. On success, application calls 12tp manager setConfig with enable/disable, enable/disable Mss,
enable/disable MTU size and MTU size

6. Application receives synchronous Status which indicates if the 12tp manager setConfig request was
sent successfully.

7. Application is notified of the Status of the 12tp manager setConfig request (either SUCCESS or
FAILED) via the application-supplied callback.

8. Application calls 12tp manager setConfig with all required configurations to setup tunnel and session

9. Application receives synchronous Status which indicates if the 12tp manager setConfig request was
sent successfully.

10. Application is notified of the Status of the 12tp manager setConfig request (either SUCCESS or
FAILED) via the application-supplied callback.
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3.5.5.12 Call flow to add and enable software bridge

Add and Enable Software Bridge

Application DataFactory BridgeManager

Create init callback object initcbbl

[1] getBridgeManager(initCh) >

initCb = function to be called with init resultb|

_‘[2] shared ptr<IBridgeManager>

[3] getServiceStatus()

.
L [4] status

.
[J3 [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback :

< [4.2] init callback with result

|
Add Interface for Software Bridge1

[5] addBridge(configs,commandResponse)

Y

< [6] status

< [7] commandResponse(errCode)

[
Enable Software Bridge Management if necessary

[8] enableBridge(true,commandResponse)

[9] status

[10] commandResponse(ErrCode)

-
Application DataFactory BridgeManager

Figure 3-69 Call flow to add and enable a software bridge

1. Application requests data factory for bridge manager object.
Data factory returns shared pointer to bridge manager object to application.

Application request current service status of bridge manager returned by data factory.

Ll

Bridge manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Bridge
manager calls application callback with initialization result (success/failure).

5. On success, application requests to add software bridge configuration for an interface, providing an
optional asynchronous response callback using addBridge APL

6. Application receives the synchronous status i.e. either SUCCESS or FAILED which indicates if the
request was sent successfully.

7. Optionally, the application gets asynchronous response for addBridge via the application-supplied
callback.
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8. If the software bridge management is not enabled already, application requests to enable it, providing
an optional asynchronous response callback using enableBridge API. Please note that this step affects

all the software bridges configured in the system.

9. Application receives the status i.e. either SUCCESS or FAILED which indicates if the request was
sent successfully.

10. Optionally, the application gets asynchronous response for enableBridge via the application-supplied
callback.

3.5.5.13 Call flow to remove and disable software bridge

Remove and Disable Software Bridge

Application DataFactory BridgeManager

Create init callback object initcbb|

[1] getBridgeManager{initCb) >

initCb = function to be called with init resultbl

[2] shared ptr<IBridgeManager=

-

[3] getServiceStatus()

Y

[4] status

-
I3  [status == SERVICE_UNAVAILABLE]

[4.1] wait for callback ]

-

[4.2] init callback with result

Get a list of configued software bridges1

[5] requestBridgelnfo{commandResponse) >

[6] status

.
-

[7] commandResponse(configs, errCode)

-
Remove software bridge configured for an interfacebl

[8] removeBridge(ifaceName,commandResponse)

Y

[9] status

.
-

>

Disable software bridge management if necessarybl

[10] commandResponse(ErrCode)

[11] enableBridge(false,commandResponse)

Y

[12] status

>
>

Application DataFactory BridgeManager

Figure 3-70 Call flow to remove and disable a software bridge

[13] commandResponse(ErrCode)
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el

10.

11.

12.

13.

Application requests data factory for bridge manager object.
Data factory returns shared pointer to bridgeManager object to application.
Application request current service status of bridge manager returned by data factory.

Bridge manager returns current service status. 4.1 If status returned is SERVICE_UNAVAILABLE
(manager is not ready), application should wait for init callback provided in step 1. 4.2 Bridge
manager calls application callback with initialization result (success/failure).

On success, application requests to get the list of software bridge configurations, providing an
asynchronous response callback using requestBridgelnfo API.

Application receives the synchronous status i.e. either SUCCESS or FAILED which indicates if the
request was sent successfully.

The application gets asynchronous response for requestBridgelnfo via the application-supplied
callback.

Application requests to remove software bridge configuration for an interface, providing an optional
asynchronous response callback using removeBridge API.

Application receives the synchronous status i.e. either SUCCESS or FAILED which indicates if the
request was sent successfully.

Optionally, the application gets asynchronous response for removeBridge via the application-supplied
callback.

If the software bridge management needs to be disabled, application requests to disable it, providing
an optional asynchronous response callback using enableBridge API. Please note that this step affects
all the software bridges configured in the system.

Application receives the status i.e. either SUCCESS or FAILED which indicates if the request was
sent successfully.

Optionally, the application gets asynchronous response for enableBridge via the application-supplied
callback.

3.6 C-V2X

Applications need to have "radio" Linux group permissions to be able to operate successfully with
underlying services.
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3.6.1 Retrieve/Update C-V2X Configuration

Application ICv2xFactory ICv2xConfig

Get instance of I(NZxFactoryb'

[1] getinstance() "

< [2] ICv2xFactory

Get instance of IO.QxConfigBI

[3] getCv2xConfig(initCallback)

>
[4] init{InitResponseCh)

>
[5] initSync()

DD

[6] ICv2xConfig

Notification of CV2X config readinessb'

< [7] InitResponseCb(ServiceStatus)

< [8] initCallback({ServiceStatus)

Retrieve CV2X configurationbl

[9] retrieveConfiguration{configFilePath, retrieveConfigurationCallback) "
-

[10] retrieveConfigFileSync({configFilePath, retrieveConfigurationCallback) :)

< [11] Status

< [12] retrieveConfigurationCallback(error)

Update CV2X configurationbl

[13] updateConfiguration(configFilePath, updateConfigurationCallback) "

[14] sendConfigFileSync{configFilePath, updateConfigurationCallback) :)

< [15] Status

< [16] updateConfigurationCallback(error)

Register CV2X configuration Iistenerbl

17] registerListener{ICv2xConfigListener)

| .
Ll
< [18] Status
CV2X configuration event notificationml
< [19] ICv2xConfigListener->onConfigChanged(ConfigEventinfo)
Deregister CV2X configuration Iistenerhl
[20] deregisterListener{ICv2xConfigListener) >

[21] Status

Application ICv2xFactory ICv2xConfig

Figure 3-71 Retrieve/Update C-V2X Configuration Call Flow - C++ version

This call flow diagram describes the sequence of steps for retrieving or updating C-V2X configuration file
using C++ version APIs.

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 128



Telematics SDK Call Flow Diagrams

Nk w D

10.
11.
12.

13.

14.
15.
16.

17.

18.
19.

20.
21.

Application requests for a ICv2xFactory instance.

Reference to singleton ICv2xFactory is returned to application.

Application requests C-V2X factory for a ICv2xConfig instance.

C-V2X factory creates ICv2xConfig object and calls init() method of ICv2xConfig.
C-V2X config starts initialization asynchronously.

C-V2X factory return ICv2xConfig object to application.

C-V2X factory is asynchronously notified of the readiness status of the C-V2X config via the
initialization callback.

C-V2X factory calls application-supplied callback to notify the readiness status of C-V2X config
(either SERVICE_AVAILABLE or SERVICE_FAILED). If the status is SERVICE_AVAILABLE,
application can then request to retrieve or update C-V2X configuration.

Application requests to retrieve C-V2X configuration by calling retrieveConfiguration and supplying
it with a path for the storing of config XML file.

C-V2X config sends request to modem and waits for response asynchronously.
Application receives synchronous status.

Application is asynchronously notified of the status of the request (either SUCCESS or FAILED) via
the application-supplied callback.

Application requests to update C-V2X configuration by calling updateConfiguration and supplying it
with a path to the new config XML file.

C-V2X config sends request to modem and waits for response asynchronously.
Application receives synchronous status.

Application is asynchronously notified of the status of the request (either SUCCESS or FAILED) via
the application-supplied callback.

Application registers ICv2xConfigListener to get notification of C-V2X configuration events if
needed.

Application receives synchronous status.

Application gets notification of C-V2X configuration events if the C-V2X configuration being used in
the system has been changed or expired.

Application deregisters ICv2xConfigListener to stop listening to C-V2X configuration events.

Application receives synchronous status.
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Iy
Retrieve CW2X configuration

[1] w2x_retrieve_configuration{configFilePath)

L [2] status
-

Ty
Update CV2X configuration

[3] v2x_update_configuration{configFilePath)

o [4] status

-

Register CV2x configuration Iistenerbl

[5] v2x_register for config_change ind{cv2x_config_event_listener)

>
[6] Status

<l
-

CV2X configuration event notificati0n1

< [7] cv2x_config_event listener{v2x_config_event info_t)

Figure 3-72 Retrieve/Update C-V2X Configuration Call Flow - C Version

This call flow diagram describes the sequence of steps for retrieving or updating C-V2X configuration file
using C version APIs.

1. Application requests to retrieve C-V2X configuration by calling v2x_retrieve_configuration and
supplying it with a path for the storing of config XML file.
2. Application receives synchronous status.

3. Application requests to update C-V2X configuration by calling v2x_update_configuration and
supplying it with a path to the new config file.

4. Application receives synchronous status.

5. Application registers cv2x_config_event_listener to get notification of C-V2X configuration events if
needed.

6. Application receives synchronous status.

7. Application gets notification of C-V2X configuration events if the C-V2X configuration being used in
the system has been changed or expired.
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3.6.2 Start/Stop C-V2X Mode

Application ICv2xRadioManager

C-V2X Radio Manager Initialization bl

Enable CV2X Mode

[1] startCwv2x(startCv2xCallback)

o
o [2] status

-

-
Disable Cv2X Modeb|

[3] startCv2xCallback(error)

[4] stopCv2x(stopCv2xCallback)

>

< [5] status

,[6] stopCv2xCallback(error)
-

Application ICv2xRadioManager

Figure 3-73 Start/Stop C-V2X Mode Call Flow - C++ Version

This call flow diagram describes the sequence of steps for starting or stopping C-V2X mode using C++
version APIs. Application must perform C-V2X radio manager initialization before calling any methods of
ICv2xRadioManager. In normal operation, applications do not need to start or stop C-V2X mode. The
system is configured by default to start C-V2X mode at boot. We include the call flow below for the sake of
completeness.

1.
2.

Application requests to put modem into C-V2X mode using startCv2x method.
Application receives synchronous status which indicates if the start request was sent successfully.

Application is notified of the status of the start request (either SUCCESS or FAILED) via the
application-supplied callback.

Application requests to disable C-V2X mode using stopCv2x method.
Application receives synchronous status which indicates if the stop request was sent successfully.

Application is asynchronously notified of the status of the stop request (either SUCCESS or
FAILED) via the application-supplied callback.
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B

Enable CV2X Mode

[1] start v2x_mode()

>

o [2] status
>

[
Disable CVZ2X Mode

[3] stop v2x_mode()

>
< [4] status

Figure 3-74 Start/Stop C-V2X Mode Call Flow - C Version

This call flow diagram describes the sequence of steps for starting or stopping C-V2X mode using C
version APIs.

1. Application requests to put modem into C-V2X mode using start_v2x_mode method.
2. Application receives synchronous status which indicates if the operation was successful.
3. Application requests to disable C-V2X mode using stop_v2x_mode method.

4. Application receives synchronous status which indicates if the operation was successful.
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3.6.3 C-V2X Radio Control Flow

Application m ICv2xRadioManager ICv2xRadio

1. Cv2xRadioManager Initialization

1 1 T
. Register ICv2xListener and request for initial Cv2X statusb|
1§ 1§ 1§

3. Wait for CV2X status to go to suspend/active IL|

T T T

48]

4. Cv2xRadio Initialization

| | |

5. Register ICv2xRadioListener and request for initial capabilities

| | |

6. Register all Tx/Rx flows

| | |

7. Monitor CVW2X Tx/Rx status transition

v/~

1 1

1
[7.1 If Tx/Rx status is active]
1

perform transmiting{receivingbl

|
[7.2 If Tx/Rx status is suspended]
1

suspend transmiting/receiving, resume
operation until Tx/Rx status active

T
[7.3 If Tx/Rx status is inactive]
1

stop transmiting/receiving, go to step3b|

T

I
[Handle aII trappable signals(SlGINT,'SIGHUP,'SIGTERM)]

8. Deregister all Tx/Rx flows before exiting

Application m ICv2xRadioManager ICv2xRadio

Figure 3-75 C-V2X Radio Control Flow - C++ Version

This call flow diagram describes the sequence of steps for overall C-V2X radio control flow using C++

version APIs.

1. Application performs C-V2X radio manager initialization and waits for the readiness. See steps 1~8
in fig_cv2x_radio_initialization_callflow.

2. Application registers ICv2xListener to get C-V2X status update notification and requests for the

initiate C-V2X status. See steps 1~6 in fig_cv2x_get_status_callflow.

3. Application waits for C-V2X status to go to SUSPEND/ACTIVE.

4. Application performs C-V2X radio initialization and waits for the readiness. See steps 9~17 in
fig_cv2x_radio_initialization_callflow.

5. Application registers C-V2X radio listener to get C-V2X radio related notifications (L2 address
update, SPS offset update, SPS scheduling update, C-V2X radio capabilities update) and requests for
the initial C-V2X radio capabilities if needed. See steps 1~6 in fig_cv2x_get_capabilities_callflow.
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6. Application registers all Tx/Rx flows. See fig_cv2x_radio_rx_sub_callflow/fig_cv2x_radio_event_«
flow_callflow/fig_cv2x_radio_sps_flow_callflow.

7. Application monitors C-V2X status change during operation.

* 7.1 If C-V2X Tx/Rx status is active, application performs transmitting/receiving.

o 7.2 If C-V2X Tx/Rx status goes to SUSPEND, application should suspend
transmitting/receiving, log the event and resume operation when C-V2X Tx/Rx status goes to
ACTIVE again.

* 7.3 If C-V2X Tx/Rx status goes to INACTIVE, application should stop transmitting/receiving,
log the event and go back to step 3 for recovery.

8. Application should handle all trappable signals like SIGINT/SIGHUP/SIGTERM, all Tx/Rx flows
must be deregistered before exiting.

1. CV2X Radio Initializationb|

T T

2. Register CV2X status listener and request for initial Cv2X statusb|

T T

3. Wait for CW2X status to go to suspendfactivej

T T
4. Request for initial capabilitiesb|

T T
5. Register all Tx/Rx flowsbl
T T
6. Monitor CW2X Tx/Rx status transitionbl

1

1§
[EI3  [6.1 If Tx/Rx status is active]
L

perform transmitingjrecei\.ringb'

|
[6.2 If Tx/Rx status is suspended]
1

suspend transmiting/receiving, resume
operation until Tx/Rx status active

T
[6.3 If Tx/Rx status is inactive]

Tx/Rx status suspend/active, go to stepl

stop transmiting/receiving, wait until 1

T

|
{13 [Handle all trappable
signals(SIGINT/SIGHUP/SIGTERM)]
l l

7. Deregister all Tx/Rx flows before exitingb|

| |

Figure 3-76 C-V2X Radio Control Flow - C Version

This call flow diagram describes the sequence of steps for overall C-V2X radio control flow using C version
APIs.

1. Application performs C-V2X radio initialization and waits for the readiness in application provided
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callback. See fig_cv2x_radio_initialization_callflow_c. Application should check the C-V2X radio
initialization status, retry or exit if failing.

2. Application registers v2x_ext_radio_status_listener to get C-V2X status update notification and
requests for the initiate C-V2X status. See steps 1~5 in fig_cv2x_get_status_callflow_c.

3. Application waits for C-V2X status to go to SUSPEND/ACTIVE.

4. Application requests for the initial C-V2X radio capabilities if needed. See
fig_cv2x_get_capabilities_callflow_c.

91

. Application registers all Tx/Rx flows. See fig_cv2x_radio_rx_sub_callflow_c/fig_cv2x_radio_«
event_flow_callflow_c/fig_cv2x_radio_sps_flow_callflow_c.

(@)

. Application monitors C-V2X status change during operation.
* 6.1 If C-V2X Tx/RxX status is active, application performs transmitting/receiving.
* 6.2 If C-V2X Tx/Rx status goes to SUSPEND, application should suspend

transmitting/receiving, log the event and resume operation when C-V2X Tx/Rx status goes to
ACTIVE again.

* 6.3 If C-V2X Tx/Rx status goes to INACTIVE, application should stop transmitting/receiving,
log the event, wait for C-V2X Tx/Rx status to go to SUSPEND or ACTIVE and then go back to
step 1 for recovery.

7. Application should handle all trappable signals like SIGINT/SIGHUP/SIGTERM, all Tx/Rx flows
must be deregistered before exiting.
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3.6.4 C-V2X Radio Initialization

Application ICv2xFactory ICv2xRadioManager ICv2xRadio

Get instance of IO.f2xFact0ryB|

[1] getinstance() ..._
P

[2] ICv2xFactory

>

Cv2x radio managerinitializationbl

[3] getCv2xRadioManager{initCallback)

-
[4] init(InitResponseCb) o

|

[5] initSync() :

[6] ICv2xRadioManager

>

<[Ir'] InitResponseCh(ServiceStatus)

. [8] initCallback({ServiceStatus)

-

Cv2x radio initializationbl

[9] getCv2xRadiol(trafficCategory)

Y

[10] init()

>

[11] initSync() :

. [12] ICv2xRadio
[13] isReady()
[14] bool

-
m [If NOT ready, wait until C-V2X Radio is ready]

[15] onReady()

I
[16] std::future<Status>

-«

[17] future.get() :

>
-
Application ICv2xFactory ICv2xRadioManager ICv2xRadio

Figure 3-77 C-V2X Radio Initialization Call Flow - C++ Version

This call flow diagram describes the sequence of steps for initializing the ICv2xRadioManager and the
ICv2xRadio object using C++ version APIs. Applications must initialize ICv2xRadioManager/ICv2xRadio
object and wait for the readiness before calling any other methods on the objects.

Application requests for a ICv2xFactory instance.

Reference to singleton ICv2xFactory is returned to application.

Application requests C-V2X factory for an ICv2xRadioManager instance.

C-V2X factory creates ICv2xRadioManager object and calls init() method of ICv2xRadioManager.

C-V2X radio manager starts initialization asynchronously.

A e

C-V2X factory returns ICv2xRadioManager object to application.
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7. C-V2X factory is asynchronously notified of the readiness status of the C-V2X radio manager via the
initialization callback.

8. C-V2X factory calls application-supplied callback to notify the readiness status of C-V2X radio
manager (either SERVICE_AVAILABLE or SERVICE_FAILED).

9. Application requests C-V2X Radio from ICv2xRadioManager.
10. C-V2X radio manager creates ICv2xRadio object and calls method init().
11. C-V2X radio starts initialization asynchronously.
12. C-V2X radio manager returns ICv2xRadio object to application.
13. Application queries C-V2X radio's readiness state using isReady() method.
14. C-V2X radio returns a bool indicating whether it is ready to be used.
15. If C-V2X radio is not ready, the application calls onReady() method.
16. C-V2X radio returns a future object.

17. Application calls future's get() method and blocks until C-V2X radio has completed its initialization
steps. The return value of get() indicates the status of the initialization (either SUCCESS or

FAILED).
Application m

[1] v2x_radio_init v3{callbacks, ip_handle p, non_ip handle p)..

o [2] status

-

m [return success]

< [3] callbacks->v2x_radio_init_complete(v2x_status)

Figure 3-78 C-V2X Radio Initialization Call Flow - C Version

This call flow diagram describes the sequence of steps for initialing C-V2X radio using C version APIs.
Applications must initialize C-V2X radio and wait for the readiness before calling any other methods of
C-V2X radio.

1. Application calls v2x_radio_init_v3 to initialize C-V2X radio manager and radio, provides callback
functions as needed. Callback function v2x_radio_init_complete is mandatory for getting the C-V2X
radio initialization status.

2. Application gets return value (0 on success or negative value on error). If the return value is success,
the handles of C-V2X IP and non-IP radio interface are provided via the application-supplied pointers
ip_handle_p and non_ip_handle_p. The interface handles can be used to specify IP or non-IP traffic
type when registering C-V2X radio Tx/Rx flows.

3. Application gets the notification of C-V2X radio initialization status (V2X_STATUS_SUCCESS or
V2X_STATUS_FAIL) via the application-supplied v2x_radio_init_complete callback function if the
return value of v2x_radio_init_v3 is successful.
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3.6.5 Get C-V2X Status

Application ICv2xRadioManager

C-W2X Radio Manager Initialization BI

'}

Register CV2X status Iistenerm|

[1] registerListener{listener)

-l

Y

[2] Status

-

Request the initial Cv2X statusbl

[3] requestCv2x5Status(requestCy2x5StatusCallback)

CV2X status change notific

Deregister CV2X status listen erbl

-

-
< [4] Status
. [5] requestCv2xStatusCallback(status, error)
>
ationbl

> [6] listener-=onStatusChanged(Cv2xStatus)
=

[7] deregisterListener{listener) >

[8] Status

Application

Figure 3-79 Get

This call flow diagram describes the sequ

ICv2xRadioManager

C-V2X Status Call Flow - C++ Version

ence of steps for getting C-V2X radio status using C++ version

APIs. Application must perform C-V2X radio manager initialization before calling any methods of

ICv2xRadioManager.

1. Application registers a listener for getting notifications of C-V2X status update.

. Status of register listener (either SUCCESS or FAILED) will be returned to the application.

2
3. Application requests the initial C-V2X status using requestCv2xStatus method.
4

. Application receives synchronous status (either SUCCESS or FAILED) which indicates if the request

was sent successfully.

5. Application is asynchronously notified of the status of the request (either SUCCESS or FAILED) via
the application-supplied callback. If success, current C-V2X status is supplied via callback.

6. Application gets notification of C-V2X status update via method onStatusChanged of

ICv2xRadioListener.

7. Application deregister the listener.

8. Status of deregistering listener (either SUCCESS or FAILED) will be returned to the application.
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Application

C-V2X Radio Initialization

|

Register CV2X status Iistenerb|

[1] v2x_register ext radio status listener{v2x_ext radio_status listener)
>

< [2] Status

Request the initial Cv2X statusbl

[3] v2x_get ext radio status(v2x_radio status ex t);

Application

>
o [4] Status
>
CV2X status change notificationb|
> [5] v2x_ext radio status listener(v2x radio status ex t)
<
Deregister CW2X status Iistenerb|
[6] v2x_register ext radio_status_listener(NULL) >

[7] Status

-

Figure 3-80 Get C-V2X Status Call Flow - C Version

This call flow diagram describes the sequence of steps for getting C-V2X radio status using C version APIs.
Application must perform C-V2X radio initialization before calling any methods of C-V2X radio.

1. Application registers a listener for getting notifications of C-V2X status update.

2. Application gets the return value (V2X_STATUS_SUCCESS or V2X_STATUS_FAIL) which
indicates if the operation was successfully performed. If it succeeded, the C-V2X overall status and
per pool status are provided via the application-supplied pointer.

3. Application requests the initial C-V2X status using v2x_get_ext_radio_status method.

4. Application gets the return value (V2X_STATUS_SUCCESS or V2X_STATUS_FAIL) which
indicates if the operation was successfully performed.

5. Application gets notification of C-V2X status update.

6. Application deregister the listener via setting a NULL listener.

7. Application gets the return value (V2X_STATUS_SUCCESS or V2X_STATUS_FAIL) which
indicates if the operation was successfully performed.
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3.6.6 Get C-V2X Capabilities

Application

ICv2xRadio

C-W2X Radio Initialization

)

T

Register CV2X ca

pabilities listen erb|

[1] registerListener{listener)

P [2] Status

-

Request the initial

Cvax capabilitiesj

[3] requestCapabilities(requestCapabilitiesCallback) .

< [4] Status

|

< [5] requestCapabilitiesCallback(capabilities, error)

CV2X capabilities change notificationb|

[6] listener->onCapabilitiesChanged(capabilities)

Deregister CW2X ¢

apabilities Iistenerb|

[7] deregisterListener(listener)

[8] Status

[
|

Application

Figure 3-81 Get C-V2X Capabilities Call Flow - C++ Version

-

ICv2xRadio

This call flow diagram describes the sequence of steps for getting C-V2X radio capabilities using C++
version APIs. Application must perform C-V2X radio initialization before calling any methods of
ICv2xRadio.

—

. Application registers a listener for getting notifications of C-V2X capabilities update.

was sent successfully.

2. Status of register listener (either SUCCESS or FAILED) will be returned to the application.
3. Application requests the initial C-V2X capabilities using requestCapabilities method.
4

. Application receives synchronous status (either SUCCESS or FAILED) which indicates if the request

Application is asynchronously notified of the status of the request (either SUCCESS or FAILED) via

the application-supplied callback. If success, current C-V2X capabilities is supplied via callback.

. Application gets notification of C-V2X capabilities update via method onCapabilitiesChanged of

ICv2xRadioListener.

Application deregister the listener.

Status of deregistering listener (either SUCCESS or FAILED) will be returned to the application.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

140



Telematics SDK Call Flow Diagrams

C-V2X Radio Initialization with application-supplied capabilities callbackb|

T
Request the initial Cv2Xx capabilitiesb|

[1] vZx_radio_guery parameters(iface_name,capabilities) .
L

< [2] Status

CV2X capabilities change notificationm|

‘[3] callbacks->v2x_radio_capabilities listener(capabilities)

Figure 3-82 Get C-V2X Capabilities Call Flow - C Version

This call flow diagram describes the sequence of steps for getting C-V2X radio capabilities using C version
APIs. Application must perform C-V2X radio initialization and provide C-V2X capabilities callback to get
C-V2X radio capabilities update notification.

1. Application requests the initial C-V2X capabilities using v2x_radio_query_parameters method.

2. Application gets the return value (V2X_STATUS_SUCCESS or V2X_STATUS_FAIL) which
indicates if the operation was successfully performed. If it succeeded, C-V2X capabilities are
provided via the application-supplied pointer.

3. Application gets notification of C-V2X capabilities update via application-supplied callback
v2x_radio_capabilities_listener.
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3.6.7 C-V2X Radio RX Subscription

Application ICv2xRadio

CV2X radio initialization B|

1§
Create Rx subscriptionb|

L
m [wildcard Rx]

[1] createRxSubscription(ipType, port, createRxSubscriptionCallback)

| .
Ll
< [2] Status
< [3] createRxSubscriptionCallback(rxSub, error)
[catchall Rx]
[4] createRxSubscription(ipType, port, createRxSubscriptionCallback, idList) .
P
< [5] Status
< [6] createRxSubscriptionCallback(rxSub, error)
[specific SID Rx]
1
Register Tx flow for a specific SIDbl
[7] createTxEventFlow(ipType, serviceld, eventSrcPort, createTxEventFlowCallback) >
< [8] Status
o [9] createTxEventFlowCallback(txEventFlow, error)
=

Register Rx flow for a specific SIDBI

[10] createRxSubscription(ipType, eventSrcPort, createRxSubscriptionCallback, serviceld)
P

11] Status
< [11]

< [12] createRxSubscriptionCallback(r«Sub, error)

I
Close Rx subscriptionm|

1
I3  [Close Tx event flow for specific SID Rx]

[13] closeTxFlow(txEventFlow, closeTxFlowCallback) .
< [14] Status g
< [15] closeTxFlowCallback(txEventFlow, error)
[16] closeRxSubscription{rxSub, closeRxSubscriptionCallback) >
o [17] Status
: [18] closeRxSubscriptionCallback(rxSub, error)

Application ICv2xRadio

Figure 3-83 C-V2X Radio RX Subscription Call Flow - C++ Version

This call flow diagram describes the sequence of steps for registering or deregistering C-V2X Rx flows
using C++ version APIs. Application must perform C-V2X radio initialization before calling any methods
of ICv2xRadio.

There are three Rx modes supported for non-IP traffic,

* Wildcard Rx: Receive all service IDs on a single port. This mode could break catchall Rx and
specific service ID Rx.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 142



Telematics SDK Call Flow Diagrams

» Catchall Rx: Receive the specified service IDs on a single port. This mode can be used for Rx-only
devices for which no Tx flow need to be created.

* Specific service ID Rx: Receive a specified service ID on a single port. Application can receive
different service IDs on different ports by registering a pair of Tx and Rx flows for each service ID.

NOTE: For catchall or specific service ID Rx mode, filtering for received broadcast packets is implemented
in low layer based on the service ID and its mapped destination L2 address, assuming that each service ID
is mapped to a unique destination L2 address for all Tx and Rx devices. If this assumption is not valid, for
example, in ETSI standards all broadcast service IDs are using same destination L2 address OxXFFFFFFFF,
then application should choose wildcard Rx method and do filtering in application layer.

1. Application requests to enable wildcard Rx mode by specifying no service ID when creating Rx flow.

2. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request for creating Rx flow was sent successfully.

3. C-V2X radio sends asynchronous notification via the callback function on the status of the request for
creating Rx flow. If SUCCESS, the RX flow is returned in the callback.

4. Application requests to enable catchall Rx mode by specifying a valid service ID list when creating
Rx flow.

5. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request for creating Rx flow was sent successfully.

6. C-V2X radio sends asynchronous notification via the callback function on the status of the request for
creating Rx flow. If SUCCESS, the RX flow is returned in the callback.

7. Application requests to create a Tx event flow before creating Rx flow to enable specific service ID
Rx mode. The service ID and the port number of Tx and Rx flow should be the same.

8. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request for creating Tx flow was sent successfully.

9. C-V2X radio sends asynchronous notification via the callback function on the status of creating Tx
flow. If SUCCESS, the TX event flow is returned in the callback.

10. Application requests to enable specific service ID Rx mode if the corresponding Tx flow has been
registered successfully.

11. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request for creating Rx flow was sent successfully.

12. C-V2X radio sends asynchronous notification via the callback function on the status of the request for
creating Rx flow. If SUCCESS, the RX flow is returned in the callback.

13. Application requests to closes the Tx event flow registered for specific service ID Rx mode.

14. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request for closing Tx flow was sent successfully.

15. C-V2X radio sends asynchronous notification via the callback function on the status of closing Tx
flow.

16. Application requests to close the RX flow.

17. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request for closing Rx flow was sent successfully.

18. C-V2X radio sends asynchronous notification via the callback (if a callback was specified) indicating
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the status of closing Rx flow.

Application

C-V2X Radio Initialization

X

Create RX subscriptionb|

1
[wildcard Rx]

[1] v2x_radio rx_sock create and bind v3(handle port,0,NULL, sock,rx_sockaddr)

>

[2] status

>

[catchall Rx]

[3] v2x _radio _nx_sock create and bind v3(handle,port,id list len,id list,sock,rx_sockaddr)

>

[4] status

>

[specific SID Rx]
1

Register Tx flow for a specific SIDI1

[5] v2x_radio tx_event sock create and bind v3(ip type,id,port,flow info,sock,sock addr)

[6] status

|

>

Register Rx flow

for a specific SIDBI

[7] v2x_radio rx_sock _create and bind v3(handle port,1,id,sock,rx_sockaddr)

[8] status

.
-

Close RX subscriptionb|

1
[Close TX Eve

nt Flow registered for specific SID Rx]

[9] v2x_radio sock close(sock)

[10] Status

[11] v2x radio sock close(sock)

[12] Status

-
Application

Figure 3-84 C-V2X Radio RX Subscription Call Flow - C Version

This call flow diagram describes the sequence of steps for registering or deregistering C-V2X Rx flows
using C version APIs. Application must perform C-V2X radio initialization before calling any methods of
C-V2X radio.

1. Application requests to enable wildcard Rx mode by specifying no service ID when creating Rx flow.

2. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the Rx flow creation was successful.

3. Application requests to enable catchall Rx mode by specifying a valid service ID list when creating
Rx flow.

4. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the Rx flow creation was successful.

5. Application registers a Tx event flow before creating Rx flow to enable specific service ID Rx mode.
The service ID and the port number of Tx and Rx flow should be the same.
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6. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the Tx event flow registration was successful.

7. Application requests to enable specific service ID Rx mode if the corresponding Tx flow has been
registered successfully.

8. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the Rx flow creation was successful.

9. Application requests to closes the Tx event flow registered for specific service ID Rx mode.

10. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the Tx flow has been closed successfully.

11. Application requests to close the Rx flow.

12. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the Rx flow has been closed successfully.

3.6.8 C-V2X Radio TX Event Flow

Application ICv2xRadio

CV2X radio initialization Il'

1§
Create Tx event flowb|

[1] createTxEventFlow(ipType, serviceld, eventSrcPort, createTxEventFlowCallback)

>
[2] Status

A A

[3] createTxEventFlowCallback(txEventFlow, error)

Close Tx event flowbl

[4] closeTxFlow(txEventFlow, closeTxFlowCallback)

[5] Status

[6] closeTxFlowCallback(txEventFlow, error)

-
Application ICv2xRadio

Figure 3-85 C-V2X Radio TX Event Flow Call Flow - C++ Version

This call flow diagram describes the sequence of steps for registering or deregistering C-V2X Tx event
flows using C++ version APIs. Application must perform C-V2X radio initialization before calling any
methods of ICv2xRadio.

1. Application requests a new TX event flow from the C-V2X radio using createTxEventFlow method.

2. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

3. C-V2X radio sends asynchronous notification via the callback function on the status of the request. If
SUCCESS, the TX event flow is returned in the callback.

4. Application requests to close the TX event flow.

5. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.
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6. C-V2X radio sends asynchronous notification via the callback (if a callback was specified) indicating

the status of the request.

C-W2X Radio Initialization b|

T
Create TX Event Flowb|

[1] vZ2x radio tx_event sock create and bind v3(ip type,v2x_id,port,flow_info,sock,sock _addr)
>

< [2] status

Close TX Event Flowb|

[3]v2x radio sock close(sock)

>

[4] Status

Figure 3-86 C-V2X Radio TX Event Flow Call Flow - C++ Version

This call flow diagram describes the sequence of steps for registering or deregistering C-V2X Tx event
flows using C version APIs. Application must perform C-V2X radio initialization before calling any
methods of C-V2X radio.

1. Application requests a new TX event flow from the C-V2X radio using

v2x_radio_tx_event_sock_create_and_bind_v3 method and specifies the IP or non-IP traffic type,
C-V2X service ID, port number, event flow information and pointers that that point to the created

socket and socket address on success.

2. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)

indicating whether the operation was successfully performed. If the return value is 0, application gets

the socket value from the application-supplied pointer and then starts sending C-V2X data packets

using the socket.

3. Application requests to close the RX subscription by calling method v2x_radio_sock_close and
supplying with a pointer that points to the TX socket created.

4. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)
indicating whether the operation was successfully performed
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3.6.9 C-V2X Radio TX SPS flow

Application ICv2xRadio

CV2X radio initialization Isl

Create Tx SPS flow

i

[1] createTxSpsFlowl(ipType, serviceld, spsinfo, spsSrcPort, eventSrcPortValid, eventSrcPort, createTxSpsFlowCallback)
|

[2] Status

[3] createTxEventFlowCallback(txSpsFlow, txEventFlow, spsError, eventError)

Update Tx SPS flow info

[4] changeSpsFlowInfo(txSpsFlow, spsinfo, changeSpsFlowinfoCallback)

A 4

[5] Status

[6] changeSpsFlowInfoCallback{txSpsFlow, error)

Close Tx SPS flow

[7] closeTxFlow(txSpsFlow, closeTxFlowCallback)

A 4

[8] Status

[9] closeTxFlowCallback(txSpsFlow, error)

A A ‘ A A ‘ A A

-

‘ Close optional Tx event rowB|

[10] closeTxFlow{txEventFlow, closeTxFlowCallback)

A 4

[11] Status

[12] closeTxFlowCallback(txEventFlow, error)

Application ICv2xRadio

Figure 3-87 C-V2X Radio SPS Flow Call Flow - C++ Version

I“ “

This call flow diagram describes the sequence of steps for registering or deregistering C-V2X Tx SPS flows
using C++ version APIs. Application must perform C-V2X radio initialization before calling any methods
of ICv2xRadio. Only 2 Tx SPS flows are allowed in maximum in the system.

1.

Application requests a new TX SPS flow from the C-V2X radio using createTxSPSFlow method. The
application can also specify an optional Tx event flow.

Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

C-V2X radio sends asynchronous notification via the callback function. The callback will return the
Tx SPS flow and its status as well as the optional Tx event flow and its status.

Application requests to change the SPS parameters using the changeSpsFlowInfo method.

Application received synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

C-V2X radio sends asynchronous notification via the callback (if callback was specified) indicating
the status of the request.

Application requests to close the SPS flow.

Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

C-V2X radio sends asynchronous notification via the callback (if a callback was specified) indicating
the status of the request.
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10.
11.

Application requests to close optional Tx event flow (if one was created).

Application receives synchronous status (either SUCCESS or FAILED) indicating whether the

request was sent successfully.

12. C-V2X radio sends asynchronous notification via the callback (if a callback was specified) indicating

i

the status of the request.

Application

CV2X radio initialization

Create Tx SPS flow

[2] Status

[1] v2x_radio tx sps sock create and bind v2(handle, flow info, reservation cb, sps port, event port, sps sock,sps sockaddr, event sock, event sockaddr),
P

Update Tx SPS flow info

[3] v2x_radio_tx_reservation_change v2(sps_sock, updated_flow_info)

Y

[4] Status

Close Tx SPS flow

[5] v2x_radio_sock_close(sps_sock)

Y

A ‘ F 3 ‘ A

[6] Status

‘ Close optional Tx event flowb|

I“

[7] v2x_radio_sock_close(event_sock)

[8] Status

-
>

Application

Figure 3-88 C-V2X Radio SPS Flow Call Flow - C Version

This call flow diagram describes the sequence of steps for registering or deregistering C-V2X Tx SPS flows
using C version APIs. Application must perform C-V2X radio initialization before calling any methods of
C-V2X radio. Only 2 Tx SPS flows are allowed in maximum in the system.

1.

Application requests a new TX SPS flow from the C-V2X radio using
v2x_radio_tx_sps_sock_create_and_bind_v2 method. The application can also specify an optional
Tx event flow.

. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)

indicating whether the sps flow was created successfully.

. Application requests to change the SPS parameters using the v2x_radio_tx_reservation_change_v2

method.

. Application received synchronous status (either 0 on SUCCESS or negative values if FAILED)

indicating whether the sps flow was updated successfully.

. Application requests to close the SPS flow.

. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)

indicating whether the sps flow was closed successfully.

. Application requests to close optional Tx event flow (if one was created).

. Application receives synchronous status (either 0 on SUCCESS or negative values if FAILED)

indicating whether the event flow was closed successfully.
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3.6.10 C-V2X Throttle Manager Filer rate adjustment notification flow

ITS Application Cv2xFactory ICv2xThrottleManager

[1] getCv2xThrottleManager
|

< [2] ICv2xThrottleManager

Registering listener for filter rate adjustment nutifi[atiunbl

[3] registerListener
I

Y

[4] Status

y 3

Getting notification of filter rate adjustmentbl

B
removing listener

[5] listener->onFilterRateAdjustment

A

[6] deregisterListener

=
>

T
[7] Status

ITS Application m ICv2xThrottleManager

Figure 3-89 C-V2X Throttle Manager Filter Rate Adjustment Notification call flow

Application requests C-V2X factory for a C-V2X Throttle Manager.
C-V2X factory return ICv2xThrottleManager object to application.
Application register a listener for getting notifications of filter rate update.

Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.

A e

Application will get filter rate updates, positive value indicates to the application to filter more
messages, and negative value indicates to the application to filter less messages

a

Application deregister the listener.

7. Status of deregistering listener, i.e. either SUCCESS or FAILED will be returned.

3.6.11 C-V2X Throttle Manager set verification load flow

ITS Application Cv2xFactory ICv2xThrottleManager

[1] getCv2xThrottleManager .
>

,[2] ICv2xThrottleManager
%

Setting verification load in messages;‘secondbl

[3] setVerificationLoad(load, cv2xsetVerificationLoadCallback) .
|

T
[4] Status

A A

T
[5] cv2xsetVerificationLoadCallback{errorCode)

ITS Application m ICv2xThrottleManager

Figure 3-90 C-V2X Throttle Manager set verification call flow

1. Application requests C-V2X factory for a C-V2X Throttle Manager.
2. C-V2X factory return ICv2xThrottleManager object to application.

3. Application set verification load using setVerificationL.oad method.
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4. Application receives synchronous status which indicates if the request was sent successfully.

5. Application is notified of the status of the request (either SUCCESS or FAILED) via the
application-supplied callback.

3.6.12 C-V2X TX Status Report

Application ICv2xRadio

‘ C-V2X Radio Initialization b'

1

Register Tx report Iistenerhi

[1] registerTxStatusReportListener(portA, listener, callback)
>

Enable Tx report in low layer if it's the first Iistener.h|

[2] status

[3] callback(ErrorCode)

A A

Register Tx flow and start transmission from portB b'

T T
| loop | [Tx status report is generated for each transmitted TB] ‘

Receive Tx report of portB and do filteringbl

[4] listener->onTxStatusReport({report)

<
=
1
Deregister Tx report Iistenerb|

[5] deregisterTxStatusReportListener{portA) |
>

Disable Tx report in low layer if it's the last Iistenerf}'

[6] status
[7] callback{ErrorCode)

Application ICv2xRadio

Figure 3-91 C-V2X TX Status Report Call Flow - C++ Version

I“ I

This call flow diagram describes the sequence of steps for getting C-V2X Tx Status report per transport
block using C++ version APIs. Application must perform C-V2X radio initialization before calling any
methods of ICv2xRadio.

1. Application requests to register a listener for Tx status report, providing the interested port
number(portA) of Tx status reports, the listener for receiving the reports and the callback function
that used for notification of the result. C-V2X radio enables Tx status report in low layer if its the first
request for registering Tx status report.

2. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

3. C-V2X radio sends asynchronous notification via the callback function indication the status of the
request.

4. Tx status report is generated for each transport block transmitted, the portB included in Tx status
report indicates which source port the specific transport block is sent from, it can be used to associate
the Tx status report with a Tx SPS/Event flow. C-V2X radio filters received Tx status reports based
on the port of the listener (portA) and the port included in Tx status report (portB):

* If portA is 0, no filtering to the Tx status reports, application gets Tx status reports for all
transport blocks.
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* If portA is not 0 and it equals to portB, application only gets Tx status reports for transport
blocks being sent from the specified port.

* In other cases, Tx status reports are not sent to application.

5. Application deregister listener for Tx status report. If it is the last listener for Tx status report in the
system, C-V2X radio disables Tx status report in low layer.

6. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

7. C-V2X radio sends asynchronous notification via the callback (if callback was specified) indicating
the status of the request.

‘ C-V2X Radio Initialization El

T

Register Tx report listen erbl

[1] v2x_register_tx_status_report_listener({portA, listener)
P

Enable Tx report in low layer if it's the first Iistener.l]

[2] status ]

-
- |

Register Tx flow and start transmission from portB I)I

T T
JCEEN [Tx status report is generated for each transmitted TB] |

Receive Tx report of portB and do filteringhl

[3] listener{report)

-l
-

Deregister Tx report listen erb'

[4] v2x_deregister_tx_status_report_listener(portA)
>

Disable Tx reportin low layer if it's the last Iistener.b|

[5] status ]

Figure 3-92 C-V2X TX Status Report Call Flow - C Version

This call flow diagram describes the sequence of steps for getting C-V2X Tx Status report per transport
block using C version APIs. Application must perform C-V2X radio initialization before calling any
methods of C-V2X radio.

1. Application requests to register a listener for Tx status report, providing the interested port
number(portA) of Tx status reports and the listener for receiving the reports. C-V2X radio enables Tx
status report in low layer if it is the first request for registering Tx status report.

2. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was performed successfully.

3. Tx status report is generated for each transport block transmitted, the portB included in Tx status
report indicates which source port the specific transport block is sent from, it can be used to associate
the Tx status report with a Tx SPS/Event flow. C-V2X radio filters received Tx status reports based
on the port of the listener (portA) and the port included in Tx status report (portB):

* If portA is 0, no filtering to the Tx status reports, application gets Tx status reports for all
transport blocks.
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* If portA is not 0 and it equals to portB, application only gets Tx status reports for transport
blocks being sent from the specified port.

* In other cases, Tx status reports are not sent to application.

4. Application deregister listener for Tx status report. If it is the last listener for Tx status report in the
system, C-V2X radio disables Tx status report in low layer.

5. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was performed successfully.

3.6.13 C-V2X RX Meta Data

Application ICv2xRadio

‘ C-V2X Radio Initialization b'

1
Enable Rx meta data for specific SIDsb|

[1] enableRxMetaDataReport{ipType,true,idList,callback)

[2] status

A A

[3] callback{ErrorCode)

‘ Register Rx flow and start receiving B'

i
MCE  [Receive data packet and Rx meta data packet]

Receive data packet

[4] recv() :

[5] getRxMetaDatalnfo(payload,payloadLength, metaDatalen,metaDatas)

>
!
P [6] status

<%

Receive Rx meta data pa(ketnl

[7] recvl) :

[8] getRxMetaDatalnfo(payload,payloadLength, metaDatalLen,metaDatas)
.

< [9] status

o

I
‘ Disable Rx meta data for specific SID5B|

[10] enableRxMetaDataReport(ipType,false,idList,callback)

[11] status

[12] callback(ErrorCode)

Application ICv2xRadio

Figure 3-93 C-V2X RX Meta Data Call Flow - C++ Version

I“ “

This call flow diagram describes the sequence of steps for enabling C-V2X Rx meta data per packet for
non-IP traffic using C++ version APIs. Application must perform C-V2X radio initialization before calling
any methods of ICv2xRadio.

1. Application requests to enable Rx meta data, providing the traffic type (only Non-IP is supported for
Rx meta data), the interested service IDs and the callback function that used for notification of the
result.

2. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

3. C-V2X radio sends asynchronous notification via the callback function indication the status of the
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request.

4. After the enable of Rx meta data, application receives data packet which includes raw data along with
SEN and subchannel index information via the Rx socket returned from Rx flow registration.

5. Application calls method getRxMetaDatalnfo to get the raw data, SFN and subchannel index
information from received data packet.

6. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the data
packet was parsed successfully.

7. Application receives Rx meta data packet via the Rx socket returned from Rx flow registration, one
Rx meta data packet may include Rx meta data for multiple received data packets.

8. Application calls method getRxMetaDatalnfo to get Rx meta data information from received Rx meta
data packet. The information of SFN and subchannel index included in Rx meta data can be used to
associate the Rx meta data with the received data packet.

9. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the Rx
meta data packet was parsed successfully.

10. Application requests to disable Rx meta data, providing the traffic type (only Non-IP is supported for
Rx meta data), the registered service IDs and the callback function that used for notification of the
result.

11. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was sent successfully.

12. C-V2X radio sends asynchronous notification via the callback function indication the status of the
request.
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‘ C-W2X Radio Initialization D'
T
Enable Rx meta data for specific SIDsb|
[1] v2x radio enable rx meta data(handle,true,idList,callback) -
>
L [2] status
-«
‘ Register Rx flow and start receiving b'

1
| loop | [Receive data packet and Rx meta data packet]

Receive data packet

[3] recv() :

[4] v2x_parse rx_meta data(payload,payloadLength,metaDatalen,metaDatas),
'

L [5] status

-

Receive Rx meta data pa[ketbl

[6] recv() :)

[7] v2x_parse_rx_meta_data(payload,payloadLength,metaDatalen,metaDatas),
|

< [8] status

-

I
Disable Rx meta data for specific SIDsb|

[9] v2x radio enable rx meta data(handle false,idList,callback)

[
>

[10] status

Figure 3-94 C-V2X RX Meta Data Call Flow - C Version

This call flow diagram describes the sequence of steps for enabling C-V2X Rx meta data per packet for
non-IP traffic using C version APIs. Application must perform C-V2X radio initialization before calling
any methods of C-V2X radio.

1. Application requests to enable Rx meta data, providing the traffic type (only Non-IP is supported for
Rx meta data) and the interested service IDs.

2. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was performed successfully.

3. After the enable of Rx meta data, application receives data packet which includes raw data along with
SFN and subchannel index information via the Rx socket returned from Rx flow registration.

4. Application calls method v2x_parse_rx_meta_data to get the raw data, SFN and subchannel index
information from received data packet.

5. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the data
packet was parsed successfully.

6. Application receives Rx meta data packet via the Rx socket returned from Rx flow registration, one
Rx meta data packet may include Rx meta data for multiple received data packets.

7. Application calls method v2x_parse_rx_meta_data to get Rx meta data information from received Rx
meta data packet. The information of SFN and subchannel index included in Rx meta data can be
used to associate the Rx meta data with the received data packet.

8. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the Rx
meta data packet was parsed successfully.
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9. Application requests to disable Rx meta data, providing the traffic type (only Non-IP is supported for
Rx meta data), the registered service IDs and the callback function that used for notification of the
result.

10. Application receives synchronous status (either SUCCESS or FAILED) indicating whether the
request was performed successfully.

3.7 Audio

3.7.1 Audio Manager API call flow

Application AudioFactory lAudioManager

‘ Get Audio Manager Instancebl

[1] getAudioManager(InitRespCallback) .

[2] IAudioManager

il
-
‘ Query Audio Subsystem readinessml
[3] getServiceStatus() o
T >
. [4] Status<ServiceStatus>
<
Once sub system is ready
callback is sent to application
. [5] InitRespCallback{ServiceStatus)
<

‘ On readiness can exercise below APl'S&l

‘ Query audio devices supportedj

[6] getDevices(GetDevicesResponseCh)

| -
L

o [7] Status

l T

. [8] GetDevicesResponseCb(vector<lAudioDevice>, error)

<

‘ Query audio streams types suppurtedml
[9] getStreamTypes(GetStreamTypesResponseCb) g

L

[10] Status

1
[11] GetStreamTypesResponseCb(vector<StreamType=>, error)

A A

‘ Create an audio streamml

[12] createStream(StreamConfig, CreateStreamResponseCh)
|

[13] Status

1
[14] CreateStreamResponseCb{&lAudioStream, error)

A A

‘ Delete an audio streambl

[15] deletestream(lAudioStream, DeleteStreamResponseCh)
>

[16] Status |

1
[17] DeleteStreamResponseCb(error)

Application AudioFactory lAudioManager

Figure 3-95 Audio Manager API call flow

|“ I
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Nk w D

10.

11.

12.
13.

14.

15.
16.

17.

Application requests Audio factory for an Audio Manager and passes callback pointer.

Audio factory return IAudioManager object to application.

Application can use IAudioManager::getServiceStatus to determine the state of sub system.

The application receives the ServiceStatus of sub system which indicates the state of service.
AudioManager notifies the application when the subsystem is ready through the callback mechanism.
On Readiness, Application requests supported device types using getDevices method.

Application receives synchronous Status which indicates if the getDevices request was sent
successfully.

Application is notified of the Status of the getDevices request (either SUCCESS or FAILED) via the
application-supplied callback, with array of supported device types.

Application requests supported stream types using getStreamTypes method.

Application receives synchronous Status which indicates if the getStreamTypes request was sent
successfully.

Application is notified of the Status of the getStreamTypes request (either SUCCESS or FAILED) via
the application-supplied callback, with array of supported stream types.

Application requests create audio stream using createStream method.

Application receives synchronous Status which indicates if the createStream request was sent
successfully.

Application is notified of the Status of the createStream request (either SUCCESS or FAILED) via
the application-supplied callback, with pointer to stream interface.

Application requests delete audio stream using deleteStream method.

Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

Application is notified of the Status of the deleteStream request (either SUCCESS or FAILED) via
the application-supplied callback.
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3.7.2 Audio Voice Call Start/Stop call flow

Application AudioFactory IAudioManager IAudioVoiceStream

Get Audio Manager Instance

—F

[1] getAudioManager({InitResponseCh) .|

o [2] I1AudioManager

0On Audio Subsystem readiness,

with supported stream type and Device Type

Create an audio stream (VOICEﬁCALL)bl

[3] createStream(StreamConfig, CreateStreamResponseCb)
>

[4] Status

1
[5] CreateStreamResponseCb(&lAudioStream, errar)

A A

Interface pointer to lAudioVoiceStream,
lAudioVoiceStream=

dynamic_pointer_cast<lAudioVoiceStream=>{lAudioStream)

e

I
Start Created stream

[6] startAudio(ResponseCallback)

Y

[7] Status

I
[8] ResponseCallback(error)

A A

Active Stream in progress, voice session available

L

I
Stop Created stream

[9] stopAudio{ResponseCallback)

Y

[10] Status

1
[11] ResponseCallbacki{error)

A A

I
Delete an audio stream

[12] deleteStream(lAudioStream, DeleteStreamResponseCb)
»

[13] Status |

I
[14] DeleteStreamResponseCh(error)

Application AudioFactory lAudioManager IAudioVoiceStream

Figure 3-96 Audio Voice Call Start/Stop call flow

lA “

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return IAudioManager object to application.

3. On Readiness, Application requests create audio voice stream using createStream method with
streamType as VOICE_CALL.

4. Application receives synchronous Status which indicates if the createStream request was sent
successfully.

5. Application is notified of the Status of the createStream request (either SUCCESS or FAILED) via
the application-supplied callback, with pointer to stream interface refering to IAudioVoiceStream.

6. Application requests start audio stream using startAudio method on IAudioVoiceStream.

7. Application receives synchronous Status which indicates if the startAudio request was sent
successfully.
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8. Application is notified of the Status of the startAudio request (either SUCCESS or FAILED) via the
application-supplied callback.

9. Application requests stop audio stream using stopAudio method on IAudioVoiceStream.

10. Application receives synchronous Status which indicates if the stopAudio request was sent
successfully.

11. Application is notified of the Status of the stopAudio request (either SUCCESS or FAILED) via the
application-supplied callback.

12. Application requests delete audio stream using deleteStream method.

13. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

14. Application is notified of the Status of the deleteStream request (either SUCCESS or FAILED) via
the application-supplied callback.
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3.7.3 Audio Voice Call Device Switch call flow

Application AudioFactory lIAudioManager IAudioVoiceStream

Get Audic Manager Instancebl
[1] getAudioManager({InitRespCallback)
»
. [2] IAudioManager
<
On Audio Subsystem readiness,
with supported stream type and Device Type
Create an audio stream (VOICE_CALijl
[3] createStream(StreamConfig, CreateStreamResponseCb)
P
o [4] Status
al 1
. [5] CreateStreamResponseCb{&lAudioStream, error)
<4
Interface pointer to lAudioVoiceStream,
lAudioVoiceStream=
dynamic_pointer_cast<lAudioVoiceStream={lAudioStream)
I
Start Created stream
[6] startAudio(ResponseCallback) .
>
< [7] Status
« 1
o [8] ResponseCallback{errar)
«
On Active voice session,
Switch to New Device Type
[9] setDevice(vector<DeviceType=>, ResponseCallback) .
»
- |[10] Status
« 1
o [11] ResponseCallback(error)
4
‘ Query Device Type stream active nnbl
[12] getDevice(GetStreamDeviceResponseCb) .
>
- |[13] Status
« 1 ]
> [14] GetstreamDeviceResponseCh(vector<DeviceType=, error)
«
I
Stop Created stream
[15] stopAudio(ResponseCallback) -
-
o [16] Status
al 1
. [17] ResponseCallback({error)
<4
I
Delete an audio stream
[18] deleteStream(lAudioStream, DeleteStreamResponseCh)
>
[19] Status
1
[20] DeleteStreamResponseCbierror)

Application AudioFactory lIAudioManager IAudioVoiceStream

Figure 3-97 Audio Voice Call Device Switch call flow

I‘l “

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return [AudioManager object to application.

3. On Readiness, Application requests create audio voice stream using createStream method with
streamType as VOICE_CALL.

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 159



Telematics SDK Call Flow Diagrams

4. Application receives synchronous Status which indicates if the createStream request was sent
successfully.

5. Application is notified of the Status of the createStream request (either SUCCESS or FAILED) via
the application-supplied callback, with pointer to stream interface refering to IAudioVoiceStream.

6. Application requests start audio stream using startAudio method on IAudioVoiceStream.

7. Application receives synchronous Status which indicates if the startAudio request was sent
successfully.

8. Application is notified of the Status of the startAudio request (either SUCCESS or FAILED) via the
application-supplied callback.

9. Application requests new device routing of stream using setDevice method on IAudioVoiceStream.

10. Application receives synchronous Status which indicates if the setDevice request was sent
successfully.

11. Application is notified of the Status of the setDevice request (either SUCCESS or FAILED) via the
application-supplied callback.

12. Application query device stream routed to using getDevice method on IAudioVoiceStream.

13. Application receives synchronous Status which indicates if the getDevice request was sent
successfully.

14. Application is notified of the Status of the getDevice request (either SUCCESS or FAILED) via the
application-supplied callback, along with device types.

15. Application requests stop audio stream using stopAudio method on IAudioVoiceStream.

16. Application receives synchronous Status which indicates if the stopAudio request was sent
successfully.

17. Application is notified of the Status of the stopAudio request (either SUCCESS or FAILED) via the
application-supplied callback.

18. Application requests delete audio stream using deleteStream method.

19. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

20. Application is notified of the Status of the deleteStream request (either SUCCESS or FAILED) via
the application-supplied callback.
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3.7.4 Audio Voice Call Volume/Mute control call flow

Application AudioFactory IAudioManager lAudioVoiceStream

[1] getAudioManager{lnitResECallback)

[2] IAudioManager

<
%

on Audio Subsystem readiness,
with supported stream type and Device Type.

Create an audio stream [ StreamConfig.type = VOICE_CALL]

[3] createStream(StreamConfig, CreateStreamResponseCb)
[4] Status

T
[5] CreateStreamResponseCb(&IAudioStream, error)

A A

Interface pointer to |AudioVoiceStream,
IAudioVoiceStream=

dynamic_pointer_cast<lAudioVoiceStream>(lAudioStream)

I
Start Created stream

[6] startAudio(ResponseCallback) .
[7] Status

I
[8] R_e_syonsecallback(error)

A A

On Active voice session,

Apply volume on specified Path StreamVolume.dir.

[9] setVolume(StreamVolume, ResponseCallback)
[10] Status

T
[11] ResponseCallback({error)

A A

Query volume details of stream for specified dire[tinnh|

[12] getVolume(StreamDirection, GetStreamVolumeResponseCb)
|[13] Status

<
il 1 I
> [14] GetStream\lolumeResgonser(StreamVDIume, error)
<4
On Active voice session,
Apply mute on specified Path StreamMute.dir.
[15] setMute(StreamMute, ResponseCallback) .
-
™ |[16] Status
l T
> [17] Resy onseCallback(error)
<

Query Mute details of stream for direction

S—

[18] getM ute(StreamDirection, GetStreamMuteResponseCh)
|[19] Status

T T
[20] GetStreamMuteResponseCb(StreamMute, error)

A A

I
Stop Created stream

[21] stopAudio{ResponseCallback) .

[22] Status

T
[23] REEJ onseCallback(error)

[24] deleteStream(lAudioStream, DeleteStreamResponseCb)
) [25] Status

[26]
Application IAudioManager IAudioVoiceStream

Figure 3-98 Audio Voice Call Volume/Mute control call flow

A A

I
Delete an audio stream

I
DeleteStreamResponseCb(error)

AudioFactory

1. Application requests Audio factory for an Audio Manager.

2. Audio factory return IAudioManager object to application.
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3. On Readiness, Application requests create audio voice stream using createStream method with
streamType as VOICE_CALL.

4. Application receives synchronous Status which indicates if the createStream request was sent
successfully.

5. Application is notified of the Status of the createStream request (either SUCCESS or FAILED) via
the application-supplied callback, with pointer to stream interface refering to IAudioVoiceStream.

6. Application requests start audio stream using startAudio method on IAudioVoiceStream.

7. Application receives synchronous Status which indicates if the startAudio request was sent
successfully.

8. Application is notified of the Status of the startAudio request (either SUCCESS or FAILED) via the
application-supplied callback.

9. Application requests new volume on stream using setVolume method on IAudioVoiceStream for
specified direction.

10. Application receives synchronous Status which indicates if the setVolume request was sent
successfully.

11. Application is notified of the Status of the setVolume request (either SUCCESS or FAILED) via the
application-supplied callback.

12. Application query volume on stream using getVolume method on IAudioVoiceStream for specified
direction.

13. Application receives synchronous Status which indicates if the getVolume request was sent
successfully.

14. Application is notified of the Status of the getVolume request (either SUCCESS or FAILED) via the
application-supplied callback for specified direction with volume details.

15. Application requests new mute on stream using setMute method on IAudioVoiceStream for specified
direction.

16. Application receives synchronous Status which indicates if the setMute request was sent successfully.

17. Application is notified of the Status of the setMute request (either SUCCESS or FAILED) via the
application-supplied callback.

18. Application query mute details on stream using getMute method on IAudioVoiceStream for specified
direction.

19. Application receives synchronous Status which indicates if the getMute request was sent successfully.

20. Application is notified of the Status of the getMute request (either SUCCESS or FAILED) via the
application-supplied callback for specified direction with mute details.

21. Application requests stop audio stream using stopAudio method on IAudioVoiceStream.

22. Application receives synchronous Status which indicates if the stopAudio request was sent
successfully.

23. Application is notified of the Status of the stopAudio request (either SUCCESS or FAILED) via the
application-supplied callback.

24. Application requests delete audio stream using deleteStream method.

25. Application receives synchronous Status which indicates if the deleteStream request was sent
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successfully.

26. Application is notified of the Status of the deleteStream request (either SUCCESS or FAILED) via
the application-supplied callback.

3.7.5 Call flow to play DTMF tone

Application AudioFactory lAudioManager IAudioVoiceStream

Get Audio Manager instancebl

[1] getAudioManager(InitRespCallback) |
>

[2] lAudioManager

F

on Audio subsystem readiness,

with supported stream and device types

‘ Create an audio stream [VOICE_CALL)B|

[3] createStream(StreamConfig, CreateStreamResponseCb)

>

[4] Status

T
[5] CreateStreamResponseCb{&lAudioStream, ErrorCode)

A A

‘ Received pointer to IAudioVoiceStreambl

™
Start voice session

[6] startAudio(ResponseCallback)

Y

‘ [7] Status

A A

]
[8] ResponseCallback{ErrarCode)

‘ Play DTMF on the active voice sessionb|

[9] playDtmfTene{DtmfTone, duration, gain, ResponseCallback)

Y

[10] Status

T
[11] ResponseCallback(ErrorCode)

A A

‘ If required stop the DTMF tone being playedbl

[12] stopDtmfTone(StreamDirection, ResponseCallback)

Y

‘[13] Status

I
[14] ResponseCallback(ErrorCode)

A A

™
Stop voice session

[15] stopAudio(ResponseCallback)

Y

‘[16] Status

A A

]
[17] ResponseCallback(ErrorCode)

Delete the audio stream [VOICE_CALL)B|

[18] deleteStream(lAudioStream, DeleteStreamResponseCb)
-

[19] Status

T
[20] DeleteStreamResponseCb{ErrorCode)

Application AudioFactory lIAudioManager IAudioVoiceStream

Figure 3-99 Call flow to play DTMF tone

I“ I

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return [AudioManager object to application.
3. On Readiness, Application requests to create a voice stream with streamType as VOICE_CALL.

4. Application receives synchronous status which indicates if the createStream request was sent
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10.

11.

12.
13.

14.

15.
16.

17.

18.
19.

20.

successfully.

Application is notified of the createStream request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to stream interface refering to IAudioVoiceStream.

Application requests to start voice session using startAudio method on IAudioVoiceStream.

Application receives synchronous status which indicates if the startAudio request was sent
successfully.

Application is notified of the startAudio request status (either SUCCESS or FAILED) via the
application-supplied callback.

Application requests to play a DTMF tone associated with the voice session

Application receives synchronous status which indicates if the playDtmfTone request was sent
successfully.

Application is notified of the playDtmfTone request status (either SUCCESS or FAILED) via the
application-supplied callback.

Application can optionally stop the DTMF tone being played, before its duration expires.

Application receives synchronous status which indicates if the stopDtmfTone request was sent
successfully.

Application is notified of the stopDtmfTone request status (either SUCCESS or FAILED) via the
application-supplied callback.

Application requests to stop the voice session using stopAudio method on IAudioVoiceStream.

Application receives synchronous Status which indicates if the stopAudio request was sent
successfully.

Application is notified of the stopAudio request status(either SUCCESS or FAILED) via the
application-supplied callback.

Application requests delete audio stream using deleteStream method.

Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

Application is notified of the deleteStream request status(either SUCCESS or FAILED) via the
application-supplied callback.
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3.7.6 Call flow to detect DTMF tones

Application AudioFactory lAudioManager lIAudioVoiceStream

Get Audio Manager instancej
[1] getAudioManager(InitRespCallback)
>
. [2] IAudioManager
=
On Audio subsystem readiness,
with supported stream and device types
‘ Create an audio stream (VOICE_CALL)j
[3] createStream(StreamConfig, CreateStreamResponseCh)
>
. [4] Status
- T
> [5] CreateStreamResponseCh(&lAudioStream, ErrorCode)
<
‘ Received pointer to IAudioVoiceStreamj
N
[6] startAudio(ResponseCallback) .
L
. [7] Status
- T
> [8] ResponseCallback({ErrorCode)
<
‘ Register a listener to get notificationsj
[9] registerListener(|VoiceListener, ResponseCallback) o
-
. [10] Status
- 1
. [11] ResponseCallback(ErrorCode)
«
‘ Notification received on DTMF tone detectionb|
> [12] onDtmfToneDetection{dtmfTone)
=]
De-register the listener |
[13] deRegisterListener{IVoiceListener) -
»
- [14] Status
N
[15] stopAudio(ResponseCallback) .
»
P ‘[16] Status
- T
> [17] ResponseCallback{ErrorCode)
=]
Delete the audio stream (VOICE_CALL}j
[18] deleteStream(lAudioStream, DeleteStreamResponseCb)
>
[19] Status ‘
T
[20] DeleteStreamResponseCh(ErrorCode)

Application AudioFactory lAudioManager IAudioVoiceS5tream

Figure 3-100 Call flow to detect DTMF tone

l“ “

1. Application requests Audio factory for an Audio Manager.

2. Audio factory return IAudioManager object to application.
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10.

11.

12.

13.
14.

15.
16.

17.

18.
19.

20.

On Readiness, Application requests to create a voice stream with streamType as VOICE_CALL.

Application receives synchronous status which indicates if the createStream request was sent
successfully.

Application is notified of the createStream request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to stream interface refering to IAudioVoiceStream.

Application requests to start voice session using startAudio method on IAudioVoiceStream.

Application receives synchronous status which indicates if the startAudio request was sent
successfully.

Application is notified of the startAudio request status (either SUCCESS or FAILED) via the
application-supplied callback.

Application registers a listener for getting notifications when DTMF tones are detected

Application receives synchronous status which indicates if the registerListener request was sent
successfully.

Application is notified of the registerListener request status (either SUCCESS or FAILED) via the
application-supplied callback.

Application receives onDtmfToneDetection notification when a DTMF tone is detected in the active
voice call session

Application deregisters a listener to stop getting notifications

Application receives synchronous status which indicates if the deRegisterListener request was sent
successfully.

Application requests to stop the voice session using stopAudio method on IAudioVoiceStream.

Application receives synchronous Status which indicates if the stopAudio request was sent
successfully.

Application is notified of the stopAudio request status(either SUCCESS or FAILED) via the
application-supplied callback.

Application requests delete audio stream using deleteStream method.

Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

Application is notified of the deleteStream request status(either SUCCESS or FAILED) via the
application-supplied callback.
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3.7.7 Audio Playback call flow

Application AudioFactory lAudioManager lAudioPlayStream

[1] getAudioManager(InitRespCallback)

[2] IAudioManager

<
<
On Audio Subsystem readiness,
with supported stream type and Device Type
Create an audio stream (PLAY)D|
[3] creat treamConfig, Creat ponseCh) .
|
< [4] Status ‘
<

I
‘ [5] CreatestreamResEonser(&lAudioStream, error)

Interface pointer to 1AudioPlayStream,
IAudioPlayStream=

dynamic_pointer_cast<lAudioPlayStream=>(lAudioStream)

e
Allocate stream Buffers.

[example of 2 buffers]

[6] getStreamBuffer() o
T >
< [71 IStrea‘mBuf‘fer[#l]
[8] getStreamBuffer() -
T >
- [9] IStreamBuffer{#2]

IstreamBuffer#x].getMinSize() : Indicates Minimum
Buffer Size to be written [except on End Of Session]
IStreamBuffer] #x].getMaxSize() : Indicates Maximum

Buffer size could be written

[10] IStreamBuffer[#1] file reading operation :

bytes_read =
fread(IStreamBuffer{ #1].getRawBuffer(}, ., .)

IstreamBuffer{#1].setDataSize(bytes_read)

[11] write(IStreamBuffer{ #1], WriteResponseCh); o
—y—L P

[12] Status

<
[13] IstreamBuffer[#2] file reading operation :)

bytes_read =
fread(IStreamBuffer{ 21].getRawBuffer(), ., .)

IstreamBuffer{#2].setDataSize(bytes_read)

[14] write(IStreamBuffer] #2], WriteResponseCb);

»
T >
o [15] Status
« 1 T
[16] WriteResponseCb{IStreamBuffer{#1],bytes error)
I
> [17] WriteResEonsecb(IStreamBuffer[#Z],bytes,error)
4
T
Step 10, 13 can be executed on separate thread.
Step 16, 17 signaled in another thread.
Buffer Play Can be done in ping pong order.
T
Once End of Buffer written and acknowedged,
Delete an audio stream
[18] deleteStream(lAudioStream, DeleteStreamResponseCb) .
»-
[19] Status ‘
1
[20] Delet ponseCh(error)

AudioFactory IAudioManager IAudioPlayStream

Figure 3-101 Audio Playback call flow

80-PF458-2 Rev. AB  MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 167



Telematics SDK Call Flow Diagrams

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return IAudioManager object to application.

3. On Readiness, Application requests create audio playback stream using createStream method with
streamType as PLAY.

4. Application receives synchronous Status which indicates if the createStream request was sent
successfully.

5. Application is notified of the Status of the createStream request (either SUCCESS or FAILED) via
the application-supplied callback, with pointer to stream interface refering to IAudioPlayStream.

Application requests stream buffer#1 using getStreamBuffer method on IAudioPlayStream.
Application receives IStreamBuffer if Success.

Application requests stream buffer#2 using getStreamBuffer method on [AudioPlayStream.

e A

Application receives IStreamBuffer if Success.

10. Application writes audio samples on buffer#1 using getRawBuffer method on IStreamBuffer.

11. Application writes buffer#1 on Playback session using write method on IAudioPlayStream.

12. Application receives synchronous Status which indicates if the write request was sent successfully.
13. Application writes audio samples on buffer#2 using getRawBuffer method on IStreamBuffer.

14. Application writes buffer#2 on Playback session using write method on IAudioPlayStream.

15. Application receives synchronous Status which indicates if the write request was sent successfully.

16. Application is notified of the buffer#1 write Status (either SUCCESS or FAILED) via the
application-supplied write callback with successful bytes written.

17. Application is notified of the buffer#2 write Status (either SUCCESS or FAILED) via the
application-supplied write callback with successful bytes written.

18. Application requests delete audio stream using deleteStream method.

19. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

20. Application is notified of the Status of the deleteStream request (either SUCCESS or FAILED) via
the application-supplied callback.
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3.7.8 Audio Capture call flow

Application
Get Audio Manager Instance

[1] getAudioManager(InitRespCallback) N

- [2] lAudioManager

AudioFactory IAudioManager IAudioCaptureStream

On Audio Subsystem readiness,

with supported stream type and Device Type

Create an audio stream (CAPTURE) |

[3] createStream(StreamConfig, CreateStreamResponseCb) »
< [4] Status

Interface pointer to lAudioCaptureStream,

IAudioCaptureStream=

dynamic_pointer_cast<IAudioCaptureStream>(lAudioStream)

——
Allocate stream Buffers.

[example of 2 buffers]

T
< [5] CreateStreamResponseCh(&lAudioStream, error)

[6] getstreamBuffer()

[7] IStreamBuffer] #1]

[8] getStreamBuffer()

[9] IStreamBuffer] #2]

Buffer Size could be Read

™
IStreamBuffer{#x].getMinSize() : Indicates Minimum
Buffer Size to be Read [except on End Of Session]

IstreamBuffer| #x].getMaxSize() : Indicates Maximum

v

to IStreamBuffer{#x].getMaxSize()

bytesToRead = between IStreamBuffer{#x].getMinSize()

™

[11] read(IStreamBuffer{#1], bytesToRead, ReadResponseCh);
» [12] Status
< T

T
[13] read(IStreamBuffer{#2], bytesToRead, ReadResponseCh);
» [14] Status
< T

1
[15] ReadResponseCh(ItreamBuffer{#1], error)

On no error, do

fwrite(IStreamBuffer{#1].getRawBuffer(), .,

IstreamBuffer[#1].getDataSize(), .)

™

[16] ReadResponseCh(IStreamBuffer(#2], error)

On no error, do

fwrite(IStreamBuffer{ #2].getRawBuffer(), .,

IstreamBuffer{#2].getDataSize(), .)

™

Step 16, 17 signaled in another thread.

™
Step 10, 13 can be executed on separate thread.

Buffer Capture Can be done in ping pong order.

Delete an audio stream

™
Once End of Capture buffer acknowedged,

Application

[17] deleteStream(lAudioStream, DeleteStreamResponseCb)
< [18] Status
< T

[19] DeleteStreamResponseCh(error)

AudioFactory

Figure 3-102 Audio Capture call flow

1. Application requests Audio factory for an Audio Manager.

2. Audio factory return IAudioManager object to application.

IAudioManager IAudioCaptureStream
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3. On Readiness, Application requests create audio capture stream using createStream method with
streamType as CAPTURE.

4. Application receives synchronous Status which indicates if the createStream request was sent
successfully.

5. Application is notified of the Status of the createStream request (either SUCCESS or FAILED) via
the application-supplied callback, with pointer to stream interface refering to IAudioCaptureStream.

Application requests stream buffer#1 using getStreamBuffer method on IAudioCaptureStream.
Application receives [StreamBuffer if Success.

Application requests stream buffer#2 using getStreamBuffer method on IAudioCaptureStream.

 x® 2o

Application receives IStreamBuffer if Success.

10. Application decides read sample size.

11. Application issue read audio samples on buffer#1 using read method on IAudioCaptureStream.
12. Application receives synchronous Status which indicates if the read request was sent successfully.
13. Application issue read audio samples on buffer#2 using read method on [AudioCaptureStream.
14. Application receives synchronous Status which indicates if the read request was sent successfully.

15. Application is notified of the buffer#1 write Status (either SUCCESS or FAILED) via the
application-supplied read callback with successful bytes read.

16. Application is notified of the buffer#2 write Status (either SUCCESS or FAILED) via the
application-supplied read callback with successful bytes read.

17. Application requests delete audio stream using deleteStream method.

18. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

19. Application is notified of the Status of the deleteStream request (either SUCCESS or FAILED) via
the application-supplied callback.
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3.7.9 Audio Tone Generator call flow

Application AudioFactory lAudioManager IAudioToneGeneratorStream

Get Audio Manager instanceb|

[1] getAudioManager(InitRespCallback) |
>

o [2] lAudioManager

on Audio subsystem readiness,

with supported stream and device types

‘ Create an audio stream [TONE_GENERATOR)B|

[3] createStream(StreamConfig, CreateStreamResponseCb)
-

[4] Status

A A

T
[5] CreateStreamResponseCb{&lAudioStream, ErrorCode)

‘ Received pointer to IAudioToneGeneratorStreamj

start loopback on the active tone generator sessimnj

[6] playTone(freq, duration, gain, ResponseCallback)

h 4

[7] Status

[8] ResponseCallback(ErrorCode)

A A

‘ If required, stop the tone being playedb|

[9] stopTone(ResponseCallback)

Y

[10] Status

A A

T
[11] ResponseCallback(ErrorCode)

‘ Delete the audio stream [TONE_GENERATOR)j

[12] deleteStream(lAudioStream, DeleteStreamResponseCh)
»

[13] Status

I
[14] DeleteStreamResponseCb(ErrorCode)

Application AudioFactory lAudioManager IAudioToneGeneratorStream

Figure 3-103 Call flow to play/stop tone on a sink device

lA “

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return IAudioManager object to application.

3. On Readiness, Application requests to create a tone generator stream with streamType as
TONE_GENERATOR.

4. Application receives synchronous status which indicates if the createStream request was sent
successfully.

5. Application is notified of the createStream request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to stream interface refering to
IAudioToneGeneratorStream.

6. Application requests to play tone using playTone method on IAudioToneGeneratorStream.

7. Application receives synchronous status which indicates if the playTone request was sent
successfully.

8. Application is notified of the playTone request status (either SUCCESS or FAILED) via the
application-supplied callback.
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10.

11.

12.
13.

14.

Application can optionally stop the tone being played, before its duration expires.

Application receives synchronous status which indicates if the stopTone request was sent
successfully.

Application is notified of the stopTone request status (either SUCCESS or FAILED) via the
application-supplied callback.

Application requests delete audio stream using deleteStream method.

Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

Application is notified of the deleteStream request status(either SUCCESS or FAILED) via the
application-supplied callback.

3.7.10 Audio Loopback call flow

Application AudioFactory IAudioManager IAudioLoopbackStream

Get Audio Manager instancebl

[1] getAudioManager({InitRespCallback)

[2] 1AudioManager

F 3

On Audio subsystem readiness,

with supported stream and device types

‘ Create an audio stream (LOOPBACK)bl

[3] createstream(StreamConfig, CreateStreamResponseCh)
>

[4] Status

A A

1
[5] CreatestreamResponseCh(&lAudioStream, ErrorCode)

Received pointer to IAudioLoopbackStreambl

start loopback on the active loopback sessionbl

[6] startLoopback({ResponseCallback)

A

[7] Status

A A

1
[8] ResponseCallback(ErrorCode)

stop the on-going Ioopbackbl

[9] stopLoopback(ResponseCallback)

h J

[10] Status
1
[11] ResponseCallback(ErrorCode)

A A

Delete the audio stream (LOOPBACK)BI

[12] deleteStream(lAudioStream, DeleteStreamResponseCb)
L

[13] Status

1
[14] DeleteStreamResponseCb(ErrorCode)

Application AudioFactory IAudioManager lAudioLoopbackStream

Figure 3-104 Call flow to start/stop loopback between source and sink devices

I“ “
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1. Application requests Audio factory for an Audio Manager.
Audio factory return IAudioManager object to application.

On Readiness, Application requests to create a loopback stream with streamType as LOOPBACK.

el

Application receives synchronous status which indicates if the createStream request was sent
successfully.

5. Application is notified of the createStream request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to stream interface refering to IAudioLoopbackStream.

6. Application requests to start loopback using startLoopback method on [AudioLoopbackStream.

7. Application receives synchronous status which indicates if the startLoopback request was sent
successfully.

8. Application is notified of the startLoopback request status (either SUCCESS or FAILED) via the
application-supplied callback.

9. Application requests to stop loopback using stopLoopback method on [AudioLoopbackStream.

10. Application receives synchronous status which indicates if the stopLoopback request was sent
successfully.

11. Application is notified of the stopLoopback request status (either SUCCESS or FAILED) via the
application-supplied callback.

12. Application requests delete audio stream using deleteStream method.

13. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

14. Application is notified of the deleteStream request status(either SUCCESS or FAILED) via the
application-supplied callback.
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3.7.11 Compressed audio format playback call flow

Application AudioFactory lAudioManager lAudioPlayStream

Get Audio Manager instancebl
[1] getAudioManager({InitRespCallback) .
-
o [2] IAudioManager
|
On Audio subsystem readiness,
with supported stream and device types
‘ Create an audio stream (PLAY)E]
[3] createStream(StreamConfig, CreateStreamResponseCbh)
»-
o [4] Status
- 1
> [5] CreateStreamResponseCh(&lAudioStream, ErrorCode)
> |
‘ Received pointer to IAudioPIayStreamj
start writing buffer on active playback sessionE]
[6] write(WriteResponseCh) o
|
o [7] Status
- 1
> [8] WriteResponseCb(buffer, bytes, ErrorCode)
> |
=%
Indication received only when callback returns
with error that bytes written are not equal
to bytes requested to write. It notifies that
pipeline is ready to accept new buffer to
write.
o [9] onReadyForwrite()
«
=%
stop the ongoing playback can be done in
two ways by setting stopType as
FORCE_STOP or STOP_AFTER_PLAY
[10] stopAudio(stopType, ResponseCallback) o
T L
o [11] Status
- I
> [12] ResponseCallback(ErrorCode)
> |
below indication is received only if playback
was stopped using StopType as STOP_AFTER_PLAY
> [13] onPlayStopped()
<
Delete the audio stream (PLAY)E]
[14] deleteStream(lAudioStream, DeleteStreamResponseCb)
»-
[15] Status |
1
[16] DeleteStreamResponseChb(ErrorCode)

Application AudioFactory lAudioManager lAudioPlayStream

Figure 3-105 Call flow to play Compressed audio format

l‘ll “
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1. Application requests Audio factory for an Audio Manager.
Audio factory return IAudioManager object to application.

On Readiness, Application requests to create a play stream with streamType as PLAY.

el

Application receives synchronous status which indicates if the createStream request was sent
successfully.

5. Application is notified of the createStream request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to stream interface refering to IAudioPlayStream.

6. Application requests to write buffer using write method on [AudioPlayStream.
7. Application receives synchronous status which indicates if the write request was sent successfully.

8. Application is notified of the write request status (either SUCCESS or FAILED) via the
application-supplied callback along with number of bytes written.

9. Application is notified of when pipeline is ready to accept new buffer if callback returns with error
that number of bytes written are not equal to bytes requested.

10. Application send request to stop playback using stopAudio method of [AudioPlayStream.

11. Application receives synchronous status which indicates if the stopAudio request was sent
successfully.

12. Application is notified of the stopAudio request status (either SUCCESS or FAILED) via the
application-supplied callback.

13. Appication is notified via indication that playback is stopped if StopType is STOP_AFTER_PLAY.
14. Application requests delete audio stream using deleteStream method.

15. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

16. Application is notified of the deleteStream request status(either SUCCESS or FAILED) via the
application-supplied callback.
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3.7.12 Audio Transcoding Operation Callflow

Application

AudioFactory

Get Audio Manager instanceb|
[1] getAudioManager(InitRespCallback)
>
o [2] 1AudioManager
o
On Audio subsystem readinessb|
I
[3] createTranscoder{Formatinfo, Formatinfo, CreateTranscoderResponseCh)
>
. [4] Status
- T
> [5] CreateTranscoderResponseCh(&ITranscoder, ErrorCode)
<
‘ Received pointer to ITranscoderj
start reading buffer in one thread, if the
isLastBuffer flag is true stop reading more
buffers as last buffer is received.
[6] read{Audiobuffer, bytesToRead, TranscoderReadResponseCb) g
| L
P [7] status
- T T
> [8] TranscoderReadResponseCh(buffer, isLastBuffer, ErrorCode)
> |
start writing buffer in one more thread,
isLastBuffer flag need to be set if the
supplied buffer is last buffer.
[9] write(Audiobuffer, isLastBuffer, TranscoderWriteResponseCh) .
T >
> [10] Status
- T T
> [11] TranscoderWriteResponseCb{buffer, bytes, ErrorCode)
<
=%
Indication received only when callback retums
with error that bytes written are not equal
to bytes requested to write. It notifies that
pipeline is ready to accept new buffer to
write.
o [12] onReadyForWrite()
> |
[N
clean the underlying resources
by tearing down the transcoder
[13] tearDown{ResponseCallback) o
| L
[14] Status
T
[15] ResponseCallback{ErrorCode)

Application

Figure 3-106 Audio Transcoding Operation Callflow

IAudioManager

AudioFactory

IAUdiomanager
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1. Application requests Audio factory for an Audio Manager.
Audio factory return IAudioManager object to application.

On Readiness, Application requests to create a transcoder.

el

Application receives synchronous status which indicates if the createTranscoder request was sent
successfully.

5. Application is notified of the createTranscoder request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to transcoder interface refering to I'Transcoder.

6. Application requests to read buffer using read method on ITranscoder.
7. Application receives synchronous status which indicates if the read request was sent successfully.

8. Application is notified of the read request status (either SUCCESS or FAILED) via the
application-supplied callback along with isLastBuffer flag which indicates whether the buffer is last
buffer to read or not.

9. Application requests to write buffer using write method on ITranscoder.

10. Application receives synchronous status which indicates if the write request was sent
successfully. Application need to mark the isLastBuffer flag, whenever it is providing the last buffer to
be write.

11. Application is notified of the write request status (either SUCCESS or FAILED) via the
application-supplied callback along with number of bytes written.

12. Application is notified of when pipeline is ready to accept new buffer if callback returns with error
that number of bytes written are not equal to bytes requested.

13. Once transcoding done, Application requests to tearDown transcoder as transcoder can not be used
for multiple transcoding operations.

14. Application receives synchronous status which indicates if the tearDown request was sent
successfully.

15. Application is notified of the tearDown request status (either SUCCESS or FAILED) via the
application-supplied callback.
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3.7.13 Compressed audio format playback on Voice Paths Califlow

Application AudioFactory lAudioManager lAudioPlayStream

Get Audio Managerinstan(eb'
[1] getAudioManager{InitRespCallback) |
>
™ [2] lAudioManager
-
On Audio subsystem readiness,
with supported stream and device types
| Create stream (PLAY) on required voice pathb|
[3] createStream(StreamConfig, CreateStreamResponseCb)
|
o [4] Status
« 1
™ [5] CreateStreamResponseCb(&lAudioStream, ErrorCode)
-
‘ Received pointer to IAudioPIayStreambl
start writing buffer on active playback session. It needs an activebl
[6] write(WriteResponseCb) .
P
™ [7] Status
« 1
> [8] writeResponseCh(buffer, bytes, ErrorCode)
<
Iy
Indication received only when callback returns
with error that bytes written are not equal
to bytes requested to write. It notifies that
pipeline is ready to accept new buffer to
write.
- [9] onReadyForWrite()
-«
Ty
stop the ongoing playback can be done in
two ways by setting stopType as
FORCE_STOP or STOP_AFTER_PLAY
[10] stopAudio(stopType, ResponseCallback) .
T »
o [11] Status
« T
™ [12] ResponseCallback{ErrorCode)
-
below indication is received only if playback
was stopped using StopType as STOP_AFTER_PLAY
o [13] onPlayStopped ()
-«
Delete the audio stream (PLAY)b'
[14] deletestream(lAudioStream, DeleteStreamResponseCh)
L
[15] Status
T
[16] DeleteStreamResponseCb(ErrorCode)

Application AudioFactory lAudioManager lAudioPlayStream

lll A

Figure 3-107 Compressed audio format playback on Voice Paths Callflow

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return IAudioManager object to application.

3. On Readiness, Application requests to create a play stream with streamType as PLAY, voicePaths
direction as TX or RX and no device is selected.
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4. Application receives synchronous status which indicates if the createStream request was sent
successfully.

5. Application is notified of the createStream request status (either SUCCESS or FAILED) via the
application-supplied callback, with pointer to stream interface refering to IAudioPlayStream.

6. Application requests to write buffer using write method on [AudioPlayStream. It needs an active
voice session to play over voice paths, refer [AudioVoiceStream for more details on how to create
voice stream.

7. Application receives synchronous status which indicates if the write request was sent successfully.

8. Application is notified of the write request status (either SUCCESS or FAILED) via the
application-supplied callback along with number of bytes written.

9. Application is notified of when pipeline is ready to accept new buffer if callback returns with error
that number of bytes written are not equal to bytes requested.

10. Application send request to stop playback using stopAudio method of [AudioPlayStream.

11. Application receives synchronous status which indicates if the stopAudio request was sent
successfully.

12. Application is notified of the stopAudio request status (either SUCCESS or FAILED) via the
application-supplied callback.

13. Appication is notified via indication that playback is stopped if StopType is STOP_AFTER_PLAY.
14. Application requests delete audio play stream using deleteStream method.

15. Application receives synchronous Status which indicates if the deleteStream request was sent
successfully.

16. Application is notified of the deleteStream request status(either SUCCESS or FAILED) via the
application-supplied callback.
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3.7.14 Audio Subsystem Restart Callflow

Application AudioFactory lAudioManager

Get Audio Manager instan(ehl

[1] getAudioManager(initRespCallback) o
L [2] IAudioManager

0on Audio subsystem readiness,

with supported stream and device types

™
Register for AudioListener

[3] registerListener({std::weak_ptr<lAudioListener=> listener)

I
>

[4] Status

A

[5]

Audio Service Unavailable |

_[6] IAudioListener::onServiceStatusChange(ServiceStatus::UNAVAILABLE)

<

Release refernce to stream objects as they

will not be valid any more. Also no new

further requests will be accepted.

(Assuming only one stream object audioStream)

audioStream = nullptr;

T
AudioManager object will be ready to accept
new requests once ServiceStatus becomes

AVAILABLE again.

Audio Service Available |

[71 :

_ [8] lAudioListener::onServiceStatusChange(ServiceStatus::AVAILABLE)
<

AudioManager object is ready to accept new

Application AudioFactory lAudioManager

Figure 3-108 Audio Subsystem Restart Callflow

requests.

1. Application requests Audio factory for an Audio Manager.
Audio factory return IAudioManager object to application.

On Readiness, Application requests to register listener to [AudioManager object.

Sl

Application receives synchronous status which indicates registerListener request was sent
successfully.

b

IAudioManager is notified that audio service is unavailable.

6. Application receives a notification from the I[AudioManager regarding service status as unavailable.

Application is supposed to relealse references to all the IAudioStream/ITranscoder objects and
related resources. Application should not send any new request to IAudioManager or
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IAudioStream/ITranscoder objects.
7. IAudioManager is notified that audio service is available.

8. Application receives a notification from the [AudioManager regarding service status as available.
IAudioManager object is now ready to accept new requests from application.

3.7.15 Audio calibration configuration status

Application AudioFactory lAudioManager

Get Audio Manager instan(ebl

[1] getAudioManager({InitRespCallback) .
[2] 1AudioManager

¥ 3

On Audio sub system readiness,

Query for calibration init status

[3] getCalibrationinitStatus() g
[4] Status

I
[5] GetCallnitStatusResponseCh

Application AudioFactory lAudioManager

Figure 3-109 Audio calibration configuration status

lJL A

1. Application requests Audio factory for an Audio Manager.
2. Audio factory return [AudioManager object to application.

3. On sub system Readiness, application requests for calibration init status using
getCalibrationlnitStatus API to IAudioManager.

4. Application receives synchronous status which indicates if the getCalibrationInitStatus request was
sent successfully.

5. Application is notified with CalibrationInitStatus and suitable error code via the application supplied
callback.
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3.8 Thermal manager call flow

Thermal manager provides APIs to get list of thermal zones and cooling devices. It also contains APIs to
get a particular thermal zone and a particular cooling device details with the given Id.

Thermal manager initialization and usage

Application ThermalFactory IThermalManager

[1] getinstance() i
'

< [2] ThermalFactory& factory

Prepare callback method or lambda that would
be notified when thermal sub-system is
initialized

[3] preparelnitCb() :)

[4] getThermalManager({initCh)

_[5] shared_ptr<IThermalManager=
<

Wait for the callback to be invokedbl

[6] waitForlnitCh() :)

[7] initCb(status)

Get thermal zones

|

[8] getThermalZones()
T
[9] std::vector<std::shared ptr<iThermalZone>> >.

A

Get thermal zone by Idml

[10] getThermalZone(tzoneld)
T

[11] IThermalZone

\ 4
-

Get cooling devices |

[12] getCoolingDevices()
' )

[13] std::vector<std::shared ptr<ICoolingDevice>>

A

Get cooling device by Idml

[14] getCoolingDevice(cdevid)

T
[15] ICoolingDevice

< 1
Application ThermalFactory IThermalManager

Figure 3-110 Thermal manager call flow

1. Application requests for an instance of thermal factory.

Thermal factory instance is received by the application.

Application prepares the callback which would be called on initialization of thermal manager.
Application request for thermal manager from thermal factory.

Thermal factory returns an instance of the thermal manager object.

A i

Application waits for initalization callback to be called.
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10.
11.
12.
13.
14.
15.

Thermal factory invokes the callback once initialization completes.

Application sends request to get all thermal zones using IThermalManager object.

Thermal manager returns the list of thermal zones to the application.

Application requests for a particular thermal zone details by mentioning the thermal zone 1d.
Application receives thermal zone details with the given Id from thermal manager.
Application sends request to get all cooling devices using IThermalManager object.
Thermal manager returns the list of cooling devices to the application.

Application requests for a particular cooling device details by passing the cooling device Id.

Thermal Manager sends cooling device details with the given Id to the application.

3.9 Thermal shutdown management

Thermal shutdown manager provides APIs to set/get auto thermal shutdown modes. It also has listener
interface for notifications. Application will get the Thermal-shutdown manager object from thermal factory.
The application can register a listener for updates in thermal auto shutdown modes and its management
service status. Also there is provision to set the desired thermal auto-shutdown mode.

When application is notifed of service being unavailable, the thermal auto-shutdown mode updates are
inactive. After service becomes available, the existing listener registrations will be maintained.

As a reference, auto-shutdown management in an eCall application is described in the below sections.
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3.9.1 Call flow to register/remove listener for Thermal auto-shutdown
mode updates.

Listening to thermal shutdown manager events

Application ThermalFactory IThermalShutdownManager

[1] getinstance()

A

[2] Thermal Factory& factory

<

Prepare callback method or lambda that would
be notified when thermal sub-system is
initialized

[3] preparelnitCh()

<«

[4] getThermalShutdownManager(initCh)

__[5] shared_ptr<IThermal ShutdownManager=
o

Wait for the callback to be invokedb|

[6] waitForlnitCh() :
Register listener I

[7] initChb(status)

[8] registerListenerlistener)

< [9] status 1

[N
Invoked when auto shutdown is
disabled
< [10] onShutdownDisabled()
Iy
Invoked when auto shutdown is
about to be enabled in the next
imminentDuration seconds
< [11] onlmminentShutdownEnablement{imminentDuration)
[N
Invoked when auto shutdown is
enabled
[12] onShutdownEnabled()
Deregister listener I
[13] deregisterListener(listener)
< [14] status

Application ThermalFactory IThermalShutdownManager

Figure 3-111 Call flow to register/remove listener for Thermal shutdown manager

1. Application requests for an instance of thermal factory.
2. Thermal factory instance is received by the application.

3. Application prepares the callback which would be called on initialization of thermal shutdown
manager.
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Application request for thermal shutdown manager from thermal factory.
Thermal factory returns an instance of the thermal shutdown manager object.
Application waits for initalization callback to be called.

Thermal factory invokes the callback once initialization completes.

Application can register a listener for getting notifications on Thermal auto-shutdown mode updates.

2 oA

Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.
10. Application recieves a notification that thermal auto-shutdown mode is disabled.

11. Application recieves a notification that thermal auto-shutdown mode is going to enabled soon. The
exact duration is also recieved as part of notification.

12. Application recieves a notification that thermal auto-shutdown mode is enabled.
13. Application can remove listener.

14. Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.
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3.9.2 Call flow to set/get the Thermal auto-shutdown mode

Getting and setting thermal shutdown mode

Application ThermalFactory IThermalShutdownManager

[1] getinstance()
[2] Thermal Factory& factory

>

Prepare callback method or lambda that would
be naotified when thermal sub-system is
initialized

[3] preparelnitCh() :)

[4] getThermalShutdownManager{initCh)

_[5] shared_ptr<IThermal ShutdownManager=
<

Wait for the callback to be in\.rokedb|

[6] waitForlnitCh() :

[7] initCb(status)

-
Getting auto shutdown mcdeb|
[8] getAutoShutdownMode(callback)
o [9] status 1
[10] callback(autoShutdownMaode)
Setting auto shutdown modeb|
[11] setAutoShutd ownMode(autoShutdownMode, callback, timeout)
< [12] status

[13] callback(errorCode)

Application ThermalFactory IThermalShutdownManager

Figure 3-112 Call flow to set/get the Thermal auto-shutdown mode

1. Application requests for an instance of thermal factory.

2. Thermal factory instance is received by the application.

et

Application prepares the callback which would be called on initialization of thermal shutdown
manager.

Application request for thermal shutdown manager from thermal factory.
Thermal factory returns an instance of the thermal shutdown manager object.
Application waits for initalization callback to be called.

Thermal factory invokes the callback once initialization completes.

Application can query the thermal auto-shutdown mode.

© ® N ok

Application receives synchronous status which indicates if the request was sent successfully.

10. Application receives the auto-shutdown mode asynchronously.
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11. Application can set the thermal auto-shutdown mode to ENABLE or DISABLE.
12. Application receives synchronous status which indicates if the request was sent successfully.

13. Optionally, the response to setAutoShutdownMode request can be received by the application.
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3.9.3 Call flow to manage thermal auto-shutdown from an eCall
application.

Managing thermal auto shutdown during e-Call

Application ThermalFactory IThermalShutdownManager

[1] getinstance()

[2] ThermalFactory& factory

Prepare callback method or lambda that woul
be notified when thermal sub-system is
initialized

[3] preparelnitCbi() :]

[4] getThermal ShutdownManager(initCh)

_[5] shared_ptr<IThermalShutdownManager>
<

Wait for the callback to be invokec?'

[6] waitForlnitCb() :]

Register Iistenerl

[7] initCb(status)

[8] registerListener(listener)

[9] status 1

A

Before starting e-call, disable aut
shutdown.

[10] setAutoShutdownMode(DISABLE, callback, timeout)

< [11] status 1

[12] callback(errorCode)

First indication of auto shutdown disableq

[13] onShutdownDisabled()

-
Repeated disable auto shutdow
as long as necessary up on
immient shutdown enablement
indication
» [14] onimminentShutdownEnablement{imminentDuration)
= I
[15] setAutoShutdownMode(DISABLE, callback, timeout)
> [16] status 1
|
. [17] callback(errorCode)
— |
— [18] onShutdownDisabled()
|

Once ecall is over, auto shutdow
can be enabled again

[19] setAutoShutdownMode(ENABLE, callback, timeout)

[20] status

[21] callback{errorCode)

-
[22] onShutdownEnabled()

Once done, deregister Iisteneﬁ

[23] deregisterListener(listener)
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et

RS R A

10.

11.
12.
13.
14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24.

. Application requests for an instance of thermal factory.

Thermal factory instance is received by the application.

Application prepares the callback which would be called on initialization of thermal shutdown
manager.

Application request for thermal shutdown manager from thermal factory.

Thermal factory returns an instance of the thermal shutdown manager object.

Application waits for initalization callback to be called.

Thermal factory invokes the callback once initialization completes.

Application can register a listener for getting notifications on Thermal auto-shutdown mode updates.
Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.

Application disables auto-shutdown using setAutoShutdownMode API, to prevent a possible thermal
auto-shutdown during eCall.

Application receives synchronous status which indicates if the request was sent successfully.
Optionally, the response to setAutoShutdownMode request can be received by the application.
Application recieves a notification that thermal auto-shutdown mode is disabled.

Application receives an imminent auto-shutdown enable notification and system will attempt to
enable auto-shutdown after a certain period. This notification is received if application does not
enable auto-shutdown due to an active eCall.

If the eCall is still active, the application disables auto-shutdown before it gets enabled automatically.
Application receives synchronous status which indicates if the request was sent successfully.
Optionally, the response to setAutoShutdownMode request can be received by the application.

Application recieves a notification that thermal auto-shutdown mode is disabled. Steps 14 to 18 are
repeated as long as the eCall is active.

When the eCall is completed, the application immediately enables auto-shutdown using
setAutoShutdownMode API.

Application receives synchronous status which indicates if the request was sent successfully.
Optionally, the response to setAutoShutdownMode request can be received by the application.
Application recieves a notification that thermal auto-shutdown mode is enabled.

Application can remove listener.

Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.

3.10 TCU Activity Management

Application will get appropriate TCU-activity manager object from power factory. A Master/Slave client
can register a listener for updates on TCU-activity state and its management service status. A Master client
application can also set the system to a desired activity state. When the application is notified about the
service being unavailable, the TCU-activity state notifications will be inactive. After the service becomes
available, the existing listener registrations will be maintained.
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The framework can work in ACTIVE or PASSIVE mode, based on the configuration of TCU-activity
management service. In ACTIVE mode, the management service leads the system into desired activity state
after receiving the acknowledgements from all the clients or after the configured timeout. However, in
PASSIVE mode, the framework just notifies the clients about the state transition and conveys their
acknowledgement status back to the Master application that triggered the transition.

3.10.1 Call flow to register/remove listener for TCU-activity manager

TCU-activity state notification call-flow

Application PowerFactory ITcuActivityManager

AN

[1] getTcuActivity Manager(clientType::SLAVE}I._
< [2] ITcuActivityManager
Registering for TCU-activity state updatesj
[3] registerListener(listener) .
Ll
. [4] Status
-
Getting notification for TCU-activity state changeb]
< [5] listener-> onTcuActivityStateUpdate(TcuActivityState)
Send acknowledgement after processessing
SUSPEND/SHUTDOWN notification
[6] sendActivityStateAck(TcuActivityStateAck) o
L
< [7] Status
Removing Listener |
[8] removelListener(listener) >
[9] Status

Application PowerFactory ITcuActivityManager

Figure 3-114 Call flow to register/remove listener for TCU-activity manager

Application requests power factory for TCU-activity manager object, with clientType as SLAVE.

Power factory returns ITcuActivityManager object using which application will register or remove a
listener.

Application can register a listener for getting notifications on TCU-activity state updates.
Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.
Application will get TCU-activity state notifications like SUSPEND, RESUME and SHUTDOWN.

Application will send one(despite multiple listeners) acknowledgement, after processing(save any
required information) SUSPEND/SHUTDOWN notifications. This indicates the readiness of
application for state-transition. However the TCU-activity management service doesn't wait for
acknowledgement indefinitely, before performing the state transition.

Application receives synchronous status which indicates if the acknowledgement was sent
successfully.
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8. Application can remove listener.

9. Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.

3.10.2 Call flow to set the TCU-activity state in ACTIVE mode

TCU-activity state command call-flow in ACTIVE mode

Application PowerFactory ITcuActivityManager

[1] getTcuActivityManager(ClientType:: MASTER) .
>
< [2] ITcuActivityManager
Registering for TCU-activity state updatesj
[3] registerListener(listener) >
o [4] Status
-
Set the TCU-activity stateb|
[5] setActivityState(TcuActivityState) o
L
< [6] Status
< [7] commandResponse(ErrorCode)
[
Getting notification confirmation
for TCU-activity state change
< [8] listener-> onTcuActivityStateUpdate(TcuActivityState)
=%
Send acknowledgement after processessing
SUSPEND/SHUTDOWN notification
[9] sendActivityStateAck(TcuActivityStateAck) o
L
< [10] Status
Remaoving Listener |
[11] removelistener(listener) >
[12] Status

Application PowerFactory ITcuActivityManager

Figure 3-115 Call flow to set the TCU-activity state in ACTIVE mode

1. Application requests power factory for TCU-activity manager object, with clientType as MASTER.

2. Power factory returns ITcuActivityManager object using which application will set the TCU-activity
state.

Application can register a listener for getting notifications on TCU-activity state.

Status of register listener i.e. either SUCCESS or FAILED will be returned to the application
Application can set the TCU-activity state to SUSPEND, RESUME or SHUTDOWN.
Application receives synchronous status which indicates if the request was sent successfully.

Optionally, the response to setActivityState request can be received by the application.

® 2 kW

Application waits for TCU-activity state update to confirm the state change.
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9. Application will send one(despite multiple listeners) acknowledgement, after processing(save any
required information) SUSPEND/SHUTDOWN notifications. This indicates the readiness of
application for state-transition. However the TCU-activity management service doesn't wait for
acknowledgement indefinitely, before performing the state transition.

10. Application receives synchronous status which indicates if the acknowledgement was sent
successfully.

11. Application can remove listener.

12. Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.

3.10.3 Call flow to set the TCU-activity state in PASSIVE mode

TCU-activity state command call-flow in PASSIVE mode

Application PowerFactory ITcuActivityManager

[1] getTcuActivityManager(ClientType:: MASTE R}>
o [2] ITcuActivityManager
-
Registering for TCU-activity state updatesj
[3] registerListener(listener) >
< [4] Status
Set the TCU-activity statej
[5] setActivityState(TcuActivityState) >
o [6] Status
-
< [7] commandResponselErrorCode)
%
Getting notification confirmation
for TCU-activity state change
> [8] listener-> onTcuActivityStateUpdate(TcuActivityState)
=
[
Send acknowledgement after processessing
SUSPEND/SHUTDOWN notification
[9] sendActivityStateAck(TcuActivityStateAck) >
P [10] Status
-
Getting acknowledgement status of all
clients for TCU-activity state change
< [11] listener-> onSlaveAckStatusUpdate(Status)
Removing Listener |
[12] removelistener(listener) >
[13] Status

Application PowerFactory ITcuActivityManager

Figure 3-116 Call flow to set the TCU-activity state in PASSIVE mode

1. Application requests power factory for TCU-activity manager object, with clientType as MASTER.
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© © =N o wnok W

10.
11.

12.
13.

3.1

Power factory returns ITcuActivityManager object using which application will set the TCU-activity
state.

Application can register a listener for getting notifications on TCU-activity state.

Status of register listener i.e. either SUCCESS or FAILED will be returned to the application
Application can set the TCU-activity state to SUSPEND, RESUME or SHUTDOWN.
Application receives synchronous status which indicates if the request was sent successfully.
Optionally, the response to setActivityState request can be received by the application.
Application waits for TCU-activity state update to confirm the state change.

Application will send one(despite multiple listeners) acknowledgement, after processing(save any
required information) SUSPEND/SHUTDOWN notifications. This indicates the readiness of
application for state-transition. However the TCU-activity management service doesn't wait for
acknowledgement indefinitely, before performing the state transition.

Application receives synchronous status which indicates if the acknowledgement was sent
successfully.

Application waits for the acknowledgement status of all the clients, for the state transition in the
system

Application can remove listener.

Status of remove listener i.e. either SUCCESS or FAILED will be returned to the application.

Remote SIM call flow

Application will get the remote SIM manager object from phone factory. The application must register a
listener to receive commands/messages from the modem to send to the SIM. After sending the connection
available message, a onCardConnect() notification tells the application to connect to the SIM and perform
an Answer to Reset. After sending the card reset message (with the AtR bytes), APDU messages will begin
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to be sent/received.

Application PhoneFactory IRemoteSimManager IRemoteSimListener
[1] getRemoteSimManager(slotid)

[2] IRemoteSimManager

-
-

[3] registerListener(listener)

Y

|
[4] status

A

‘ Connection to SIM is avai\ablebl

[5] sendConnectionAvailable(eventCallback)

\ J

|
[B] Status

A A

T
[7] eventCallback(errorCode)

i
Connect to SIM

SIM was connected and

[8] onCardConnect()

A

Answer to Reset completed

\ J

[9] sendCardReset(atr, eventCallback)
T
[10] Status

T
[11] eventCallback{errorCode)

A A

Transmit command APDU to SIMj

[12] onApduTransfer(id, apdu)

F

Send response APDU to mudemj

[13] sendApdulid, apdu, isSuccess, totalSize, offset, eventCallback)
>

T
[14] Status

T
[15] eventCallback{errorCode)

A A

I
Close connection

[16] sendCennectionUnavailable(eventCallback)

Y

T
[17] Status

T
[18] eventCallback{errorCode)

Application PhoneFactory IRemoteSimManager: IRemoteSimListener

Figure 3-117 Remote SIM call flow

l“l “

Application requests remote SIM manager object from phone factory, specifying a slot id.

Phone factory returns IRemoteSimManager object.

Application registers a listener to receive commands/messages from the modem to send to the SIM.
Status of register listener i.e. either SUCCESS or FAILED will be returned to the application.

Application sends a connection available message indicating that a SIM is available for use.

A o o

Status of send connection available i.e. either SUCCESS or FAILED will be returned to the
application.

7. Optionally, the response to send connection available request can be received by the application.

8. Application will receive a card connect notification by the listener.
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9. After the application successfully connects to the SIM and requests an AtR, it sends a card reset
message with the AtR bytes.

10. Status of send card reset i.e. either SUCCESS or FAILED will be returned to the application.
11. Optionally, the response to send card reset request can be received by the application.
12. Application will receive an APDU transfer notification by the listener (with APDU message id).

13. After forwarding the APDU transfer to the SIM and receiving the response, application will send
APDU response.

14. Status of send APDU i.e. either SUCCESS or FAILED will be returned to the application.
15. Optionally, the response to send APDU request can be received by the application.
16. To close the connection, application will send connection unavailable message.

17. Status of send connection unavailable i.e. either SUCCESS or FAILED will be returned to the
application.

18. Optionally, the response to send connection unavailable can be received by the application.

3.12 Modem Config Call Flow

Modem Config manager provides APIs to request all configs from modem, load/delete modem config files
from modem's storage, activate/deactivate a modem config file, get the active config details, set and get auto
config selection mode. It also has listener interface for notifications for config activation update status.
Application will get the Modem Config manager object from config factory. The application can register a
listener for updates reagrding modem config activation.
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3.12.1 Call flow to load and activate a modem config file.

Application ConfigFactory IModemConfigManager

Get Modem Config Managerinstancebl

[1] getModemConfigManager{InitRespCallback)

.
>

P [2] IModemConfigManager

Query for Modem Config subsystem readiness,b|

[3] getSer\,'iceStatus(I >
[4] Status<ServiceStatus>

A

once sub system is ready

callback is sent to application

[5] initAppCallback({ServiceStatus)

A

On readiness can exercise below API'sbl

Loading a modem config file in modem's storageh|

[6] loadConfigFile(filePath, configType, ResponseCallback)

Y

[7] Status
1
[8] ResponseCallback{ErrorCode)

A A

Requesting list of modem config present in modem storagej

[9] requestConfigList{ConfigListCallback)

A 4

[10] Status
1
[11] ConfigListCallback(std::vector<Configinfo>, ErrorCode)

A A

Activating the modem config filebl

[12] activateConfig(ConfigType, Configld, slotld, ResponseCallback) -
L
[13] Status |

I
[14] ResponseCallback

Application ConfigFactory IModemConfigManager

l“ I

Figure 3-118 Modem Config load and activate call flow

1. Application requests Config factory for ModemConfig Manager and passes callback pointer.
Config factory return IModemConfigManager object to application.
Application can use IModemConfigManager::getServiceStatus to determine the state of sub system.

The application receives the ServiceStatus of sub system which indicates the state of service.

A A

IModemConfigManager notifies the application when the subsystem is ready through the callback
mechanism.

a

Application sends a request to load config file in modem's storage.

7. Application receives synchronous Status which indicates if the request to load config file was sent
successfully.

8. Application is notified of the Status of the loadConfigFile request (either SUCCESS or FAILED) via
the application-supplied callback.

9. Application sends a request to get list of all modem configs from modem's storage.

10. Application receives synchronous Status which indicates if the request to get config list was sent
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successfully.

11. Application is notified of the Status of the requestConfigList request (either SUCCESS or FAILED)
via the application-supplied callback along with list of modem configs.

12. Application sends a request to activate config file.

13. Application receives synchronous Status which indicates if the request to activate config file was sent

successfully.

14. Application is notified of the Status of the activateConfig request (either SUCCESS or FAILED) via

the application-supplied callback.

3.12.2 Call flow to deactivate and delete a modem config file.

Application

Get Modem Config Managerinstancej

ConfigFactory IModemConfigManager

[1] getModemConfigManager{InitRespCallback) .

[2] IModemConfigManager

Query for Modem Config subsystem readiness.b|

[3] getServiceStatus()

T
[4] Status<ServiceStatus>

\ 4

F 3

[5] initAppCallback{ServiceStatus)

Once sub system is ready

callback is sent to application

¥ 3

On readiness can exercise below API'sB|

Deactivating a modem configb|

[6] deactivateConfig(configType, slotld, ResponseCallback)

[7] Status

Y

A A

1
[8] ResponseCallback(ErrorCode)

Requesting list of modem configs

present in modem's storage

[9] requestConfigList{ConfigListCallback)

[10] Status |

Y

A A

|
[11] ConfigListCallback(std::vector<Configinfo=>, ErrcrCode)

Deleting the modem config fileb|

[12] deleteConfig(configType, configld, ResponseCallback)

[13] Status |

Y

1
[14] ResponseCallback(ErrorCode)

Application

|h F 3

ConfigFactory IModemConfigManager

Figure 3-119 Modem Config deactivate and delete Call Flow

1. Application requests Config factory for ModemConfig Manager and passes callback pointer.

2. Config factory return IModemConfigManager object to application.
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3. Application can use IModemConfigManager::getServiceStatus to determine the state of sub system.
4. The application receives the ServiceStatus of sub system which indicates the state of service.

5. IModemConfigManager notifies the application when the subsystem is ready through the callback
mechanism.

6. Application sends a request to deactivate config file.

7. Application receives synchronous Status which indicates if the request to deactivate config file was
sent successfully.

8. Application is notified of the Status of the deactivateConfig request (either SUCCESS or FAILED)
via the application-supplied callback.

9. Application sends a request to get list of all modem configs from modem's storage.

10. Application receives synchronous Status which indicates if the request to get config list was sent
successfully.

11. Application is notified of the Status of the requestConfigList request (either SUCCESS or FAILED)
via the application-supplied callback along with list of modem configs.

12. Application sends a request to delete config file.

13. Application receives synchronous Status which indicates if the request to delete config file was sent
successfully.

14. Application is notified of the Status of the deleteConfig request (either SUCCESS or FAILED) via
the application-supplied callback.
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3.12.3 Call flow to set and get config auto selection mode

Application ConfigFactory IModemConfigManager

Get Modem Config Managerinstancej

[1] getModemConfigManager{InitRespCallback)

[2] IModemConfigManager

A

Query for Modem Config subsystem readiness.b|

[3] getServiceStatus()
T
[4] Status<ServiceStatus>

\ 4

F 3

Once sub system is ready

callback is sent to application

[5] initAppCallback(ServiceStatus)

¥ 3

On readiness can exercise below API'sB|

set auto config selection modeb|

[6] setAutoSelectionMode(mode, slotld, ResponseCallback) .

[7] Status

1
[8] ResponseCallback({ErrorCode)

A A

get auto config selection modeb|

[9] getAutoSelectionMode(GetAutoSelectionModeCallback, slotid) g

| ~

[10] Status

1
[11] GetAutoSelectionModeCallback{AutoSelectionMade, error)

Application ConfigFactory IModemConfigManager

Figure 3-120 Modem Config get and set Auto Selection Mode Call Flow

lA I

1. Application requests Config factory for ModemConfig Manager and passes callback pointer.
Config factory return IModemConfigManager object to application.
Application can use IModemConfigManager::getServiceStatus to determine the state of sub system.

The application receives the ServiceStatus of sub system which indicates the state of service.

A T

IModemConfigManager notifies the application when the subsystem is ready through the callback
mechanism.

a

Application sends a request to set config auto selection mode.

7. Application receives synchronous Status which indicates if the request to set config auto selection
mode was sent successfully.

8. Application is notified of the Status of the request setAutoSelectionMode (either SUCCESS or
FAILED) via the application-supplied callback.

9. Application sends a request to get config auto selection mode.

10. Application receives synchronous Status which indicates if the request to get config auto selection
mode was sent successfully.
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11. Application is notified of the Status of the request setAutoSelectionMode (either SUCCESS or
FAILED) via the application-supplied callback, along with mode and slot id.

3.13 Sensor

The sensor sub-system provides APIs to configure and acquire continuous stream of data from an
underlying sensor, create multiple clients for a given sensor, each of which can have their own configuration
(sampling rate, batch count) for data acquisition.

The sensor sub-system APIs are synchronous in nature.

3.13.1 Call flow for sensor sub-system start-up

Sensor sub-system start-up

Application SensorFactory
-

[1] getinstance()

SensorFactory& factory

Prepare callback method or lambda that would
be notified when sensor sub-system is
initialized

[2] preparelnitCh() D

[3] getSensorManager{IinitResponseCb initCh)

[
Ownership of the returned shared_ptr is with
the Application. Similar approach for
ISensorFeatureManager.

shared ptr<ISensorManager=

B
Wait for the callback to be invoked

[4] waitForinitCh() :

-
[L713)  [serviceStatus !|= SERVICE_AVAILABLE]

N
Go to Step [3]

[5] initCb(ServiceStatus status)

Sensor sub-system is available after this point

Application SensorFactory

Figure 3-121 Sensor sub-system start-up call flow
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1. Get the reference to the SensorFactory, with which we can further acquire other sensor sub-system
objects.

2. Prepare an initialization callback method or lambda which will be called by the sensor sub-system
once the initialization is complete.

3. Request for the SensorManager from SensorFactory and provide the initalization callback. Retain the
SensorManager shared_ptr as long as necessary. SensorFactory does not hold on to the returned
instance. If the received shared_ptr is released, SensorManager would be destroyed and requesting
SensorFactory for SensorManager again would result in the creation of a new instance. Similar is the
approach for SensorFeatureManager.

4. Wait for the initialization callback to be invoked.

5. The sensor sub-system invokes the callback once the underlying sub-system and sensor framework is
available for usage. If the service status is notified as SERVICE_FAILED, retry intitialization
starting with step (3). If the service status is notified as SERVICE_AVAILABLE, the sensor
sub-system is ready for usage.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 201



Telematics SDK

Call Flow Diagrams

3.13.2 Call flow for sensor data acquisition

Sensor data acquisition

SensorFactory

ISensorManager m

Application

Given that sensor sub-system is available at this point

]

The ownership of the sensor object is with
the application. ISensorManager does not
hold a reference to the returmed instance.
So, requesting ISensorManager for a sensor
with the same ID would result in a new
sensor object being returmned

[3.1] listener = createlListener()

On successful configuration of the sensor,
a notification is sent to the application
indicating the accepted configuration

T
[1] getAvailableSensorinfo{vector<Sensorinfo= &sensorinfo)

!
Status::SUCCESS

>

<
-

Status::SUCCESS

T
[2] getSensorClient(shared ptr<ISensor= &sensor, string name)
L

A

[3.2] registerListener(weak_ptr<iSensorEventListener> listener)

o8
Process sensor data as required, avoid any
time consuming operations

o8
Calls to sensor APIs should be done on a
separate thread, here deactivate() should
be invoked on a new, spawned thread.

Application

L Status::SUCCESS
o
[4] configure(SensorConfiguration configuration .
. Status::SUCCESS
ot
> [5] onConfigurationUpdate(SensorConfiguration configuration)
o
[6] activate() =
P>
™ Status::SUCCESS
Once activated, the sensor data will be
acquired and the listener would be
notified via onEvent interface.
T T
> [7.1] onEvent(shared_ptr<vector<SensorEvent>> events)
> [7.2] onEvent(shared ptr<vector<SensorEvent== events)
=

[8] deactivate()

SensorFactory

ISensorManager

Figure 3-122 Sensor data acquisition call flow

[
.

The sensor sub-system should have been initialized successfully with SERVICE_AVAILABLE as a
pre-requisite for sensor data acquisition and a valid SensorManager object is available.

1. Get the information about available sensors from ISensorManager. The information will be provided
in the sensorInfo parameter that would be passed by reference.

2. Given the information about different sensors, identify the required sensor (name of the sensor) using
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the provided attributes - type, name, vendor or required sampling frequency. Having identified the
required sensor, request for the sensor object from ISensorManager with the required name of the
sensor. If the request was successful, the provided reference to shared_ptr<ISensorClient> would be
set by the ISensorManager which can be used to further configure and acquire data from the sensor.
The ownership of the sensor object is with the application. SensorManager does not hold a reference
to the returned instance. So, requesting ISensorManager for a sensor with the same name would
result in a new sensor object being returned.

3. Create a listener of type ISensorEventListener which would receive notifications about updates to
sensor configuration and sensor events. Register the created listener with the sensor object.

4. Create the desired sensor configuration. For continous data acquisition samplingRate and batchCount
are necessary attributes to be set in the configuration. Be sure to set the validityMask in the
SensorConfiguration structure.

5. On successful configuration, a notification is sent to the registered listeners indicating the
configuration set.

6. Activate the sensor for acquiring sensor data.

7. When the sensor is activated successfully, the sensor data is sent to the registered listeners.

3.13.3 Call flow for sensor reconfiguration

Sensor re-configuration

Application m

Given that sensor sub-system is available and data acquisition is in progressbl

Reconfiguration of a sensor is done in
three steps - deactivate, configure,
activate
[1] deactivate() .
P
> Status::SUCCESS
-
[2] configure{SensorConfiguraiton updatedConfiguration)
Status::SUCCESS
-
Updated configuration is notifiedb|
)

[3] onConfigurationUpdate(SensorConfiguration configuration

-
[4] activate()

™ Status::SUCCESS

-

Once activated, sensor events are notified as per new configurationj

[5.1] onEvent(shared ptr<vector<SensorEvent>> events)

A A

[5.2] onEvent(shared ptr<vector<SensorEvent>> events)

Figure 3-123 Sensor reconfiguration call flow

When the sensor sub-system has been initialized successfully with SERVICE_AVAILABLE and is already
activated, reconfiguring the sensors involves the following steps.
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1. Deactivate the sensor. This will stop the notifications about sensor events to the registered listeners.

2. Configure the sensor with the required attributes. Be sure to set the validityMask for the all required
attributes in SensorConfiguration.

3. The underlying sub-system notifies the registered listeners about the new configuration set.
4. Activate the sensor.

5. When the sensor is activated successfully, the sensor data is sent to the registered listeners as per the
new configuration.

3.13.4 Call flow for sensor sub-system cleanup

Sensor sub-system clean-up

Application ISensorFeatureManager

[1] deactivate()

no longer required

Deactivate all the sensors when sensor events areb|

Status::SUCCESS

Release all the created sensor objectsb|

[2] sensor = nullptr :

[,
Disable all sensor features previously

enabled

[3] disableFeature(string featureName)

>

I,
Release the manager objects when they
are no longer necessary

[4] sensorManager = nullptr :

Optional, if SensorFeatureManager wasb|

acquired

[5] sensorFeatureManager = nullptr :)

Application m ISensorFeatureManager

Figure 3-124 Sensor sub-system cleanup call flow

When the sensor sub-system has been initialized successfully with SERVICE_AVAILABLE and sensor
objects have been created, the following steps ensure a cleanup of the sensor sub-system.

1. Deactivate all the sensors. With this, the registered listeners will no longer be notified of the sensor
events.

2. Release all the sensor objects created by setting them to nullptr. Since the application owns the
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objects, this would result in all the sensor objects getting destroyed.
3. Disable all the sensor features that were previously enabled.

4. Release the instance of [SensorManager by setting it to nullptr. Since the application owns the object,
this would result in the sensor manager getting destroyed.

5. Release the instance of ISensorFeatureManager by setting it to nullptr. Since the application owns the
object, this would result in the sensor feature manager getting destroyed.

3.13.5 Call flow for sensor power control

Sensor power control

Application m

‘ Given that sensor sub-system is available and data acquisition is in progressb|

%
Sensor low power enable/disable can be done

only when it is not activated

[1] deactivate()

\ 4

Status::SUCCESS

A

[2] enableLowPowerMode()

\ 4

Status::SUCCESS

A

Applies to disableLowPowerMode() as wellb|

[3] activate()

\ 4

Status::SUCCESS

7

will resume

Once activated, sensor events notifications I}‘I

[4.1] onEvent(shared_ptr<vector<SensorEvent=> events)

[4.2] onEvent(shared_ptr<vector<SensorEvent=> events)

Figure 3-125 Sensor power control cleanup call flow

A A

The below points are to be noted for sensor power control a) Power control is not offered by all sensor
manufacturers. If the underlying hardware sensor does not support power control, the power control APIs
fail. b) Enabling or disabling low power mode for the sensor is only possible when the sensor is not
activated.

For achieving power control, the following steps are to be followed

1. Deactivate the sensor. This will stop the notifications about sensor events to the registered listeners.
2. Perform the required power control by enabling or disabling low power mode for the sensor.
3. Activate the sensor.

4. When the sensor is activated successfully, the sensor data is sent to the registered listeners.
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3.13.6 Call flow for sensor feature control

Sensor feature control

Application ISensorFeatureManager

‘ Given that sensor sub-system is available at this point B|
[1] getAvailableFeatures(vector<Sensorfeature> &features) . [
>
. Status::SUCCESS
<
[2.1] listener = createListener() :)
[2.2] registerlListener{weak_ptr<ISensorFeatureEventListener= listener) .
. Status:SUCCESS
<
[3] enableFeature(string name) .
|
L
Enable the required sensor feature
Enabling a sensor feature when the system is
active would additionally require enabling the
corresponding sensor which is used by the
sensor feature.If the sensor feature only
needs to be enabled during suspend mode,
just enabling the sensor feature using this
method would be sufficient.
™ Status::SUCCESS
«
Whenever a feature generates an event, it is
notified to the listener
> [4] onEvent(SensorFeatureEvent event)
<
T
Whenever system is in sleep and a feature
generates an event, it is notified to the listener
_[5] onBufferedEvent{std::string sensorName, std::shared_ptr=std::vector<SensorEvent>> events, bool isLast)
-

Application ISensorFeatureManager

Figure 3-126 Sensor feature control cleanup call flow

The sensor sub-system offers certain features in addition to the data acquisition and these could be features
offered by the underlying sensor hardware or the sensor software framework. If there are no features
offered collectively, the sensor feature manager initialization would fail.

1. Retrieve a list of features offered by the sensor sub-system and identify the required feature that
needs to be enabled. If the feature that needs to be enabled is known, this step is optional.

2. Create a sensor feature event listener, which would be notified of the different events that occur.
Register this listener with the sensor feature manager.

3. Enable the required feature.

4. If system is not in sleep mode, Once the feature is enabled and an event related to the feature occurs,
the listener is notified.

5. If system is in sleep mode, Once the feature is enabled and an event related to the feature occurs, the
listener is notified.

3.14 Platform

The platform sub-system provides APIs to configure and control platform functionalities. This sub-system
provides notifications about certain system related events, for instance filesystem events such as EFS restore
and backup events.
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3.14.1 Call flow for EFS restore notification registration and handling

EFS restore notification registration and handling

Application PlatformFactory IFsManager

[1] getinstance()

o PlatformFactory & factory
.

Prepare callback method or lambda that would
be notified when filesystem manager is
initialized

[2] preparelnitCh() :

[3] getFsManager(InitResponseCb initCb)

the Application.

Ownership of the retured shared_ptris with1

shared ptr<IFsManager>

A

Wait for the callback to be invokedbl

[4] waitForinitCh() :

> initCh(ServiceStatus status)
-

m [ServiceStatus 1= SERVICE_AVAILABLE]

i

Go to Step [3]

‘ Filesystem manager is available after this point Ill

Create and register the filesystem event listener object [S]j

efsEventListener = createFsEventListener() :

registerListener{weak_ptr<IFsListener> efsEventListener) .

1 et

‘ efsEventListener can now receive service status notifications and EFS event notificationsb|

T
[6] onServiceStatusChange(ServiceStatus status)

-
-

Start EFS backup whenever necessaryj

[7] startEfsBackup() -

™
EFS backup events will be notified to the
application indicating the start and end of
EFS backup

[8] OnEfsBackupEvent{EfsEventinfo event)

A

L8
EFS restoration is controlled by the

internal components based on several factors
like identification of critical

filesystem errors which result in failure

to boot. When such conditions are

identified, EFS restore events would be
received by the application

OnEfsRestoreEvent(EfsEventinfo event)

A

deregisterListener(weak ptr<IFsListener> efsEventListener)

»

efsEventListener = nullptr

«)
fsManager = nullptr :

Application PlatformFactory IFsManager
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1. Get the reference to the PlatformFactory, with which we can further acquire other sub-system objects.

2. Prepare an initialization callback method or lambda which will be called by the platform sub-system
once the initialization is complete.

3. Request for the IFsManager (filesystem manager) object from PlatformFactory and provide the
initalization callback. Retain the IFsManager shared_ptr as long as necessary. PlatformFactory does
not hold on to the returned instance. If the received shared_ptr is released, FsManager would be
destroyed and requesting PlatformFactory for FsManager again would result in the creation of a new
instance.

4. Wait for the initialization callback to be invoked. The platform sub-system invokes the callback once
the underlying sub-system is available for usage. If the service status is notified as
SERVICE_FAILED, retry intitialization starting with step (3). If the service status is notified as
SERVICE_AVAILABLE, the filesystem manager is ready for usage.

5. Create an listener object of type IFsListener and register with IFsManager for notifications. Once
registered, the listener receives service status notifications and EFS restore event notifications.

6. If a service status notification with status SERVICE_UNAVAILABLE, the application should wait
for service to be re-initialized and once done, SERVICE_AVAILABLE will be notified. If the
service fails, SERVICE_FAILED is notified and the IFsManager object held is no longer usable. A
new object of type IFsManager needs to be re-acquired from the PlatformFactory.

7. When the application finds it appropriate to trigger a EFS backup, startEfsBackup should be invoked,
which would return immediately indicating the status of the request

8. Once EFS backup starts and completes, the notifications are sent out to the application. EFS
restoration is controlled by the internal components based on several factors like identification of
critical filesystem errors which result in failure to boot. When such conditions are identified, EFS
restore events would be received by the application via the OnEfsRestoreEvent method and the
application can make use of the information appropriately. The EFS restore notification also has
information if the restore started or ended and if the restore was successful or a failure.

9. Once clean-up is necessary, deregister the registered listener, set all shared pointers to nullptr. This
will make the underlying sub-system relinquish resources that are no longer necessary.
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3.14.2 Call flow of control filesystem for ECALL operation

Control the filesystem for ECALL start/end operation

Application IFsManager

Given that platform sub-system is available at this pointml

Prepare the filesystem manager for ECALL startD]

[1] prepareForEcall()

< [2] Status >.

The client can initiate an ECALLBI

[3] startEcall() :)

FsManager notifies the Application about imminent filesystem operation resumptionbl

< [4] OnFsOperationimminentEvent

The client can re-invoke prepareForEcall APIB|

[5] prepareForEcall()

Notify the filesystem manager for ECALL completionj

[6] eCallCompleted()
< [7] Status

Application IFsManager

Figure 3-128 Control the filesystem for ECALL operation call flow

The platform sub-system should have been initialized successfully with SERVICE_AVAILABLE as a
pre-requisite for any filesystem operations and a valid FilesystemManager object is available.

1.

Before initiate an eCall, the application should prepare the filesystem for eCall operation,
prepareForEcall should be invoked. If the status of this request fails, the client could re-invoke during
an eCall ongoing.

The status of the request would return immediately indicating the preparation of the filesystem
operation.

The client should start an eCall immediately even if the prepare for eCall request failed.
The filesystem manager shall notify the application when filesystem operation is about to resume.

If the client wants to suspend the filesystem operation to continue the eCall, they should invoke the
prepareForEcall APIL.

Once an eCall completes, the client should notify eCall completion to the filesystem manager.
eCallCompleted should be invoked.

The status of the request would return immediately indication the completion of the filesystem
operation.
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3.14.3 Call flow of control filesystem for OTA operation

Control the filesystem for OTA start/end operation

Application IFsManager

Given that platform sub-system is available at this point I)I

Prepare the filesystem manager for OTA startm|

[1] prepareForOta(OtaOperation, ResponseCallback)

|

P Status
-«

-
The client can initiate an OTA updatebl

[3] startOtaUpdate() :

[2] ResponseCallback{error)

Motify the filesystem manager of OTA completion statusb|

[4] otaCompleted{OperationStatus, ResponseCallback)

P Status 1
<

< [5] ResponseCallback(error)

If the client decides to mirror the filesystem, startAbSyncj

[6] startAbSync( ResponseCallback) -
>
Status '

[7] ResponseCallback{error)

Application IFsManager

Figure 3-129 Control the filesystem for OTA operation call flow

-

The platform sub-system should have been initialized successfully with SERVICE_AVAILABLE as a
pre-requisite for any filesystem operations and a valid FilesystemManager object is available.

1.

Before initiate an OTA update, the application should prepare the filesystem for the OTA operation,
prepareForOta should be invoked, which would return immediately indicating the status of the
request.

Once the filesystem has prepared for the OTA operation, the filesystem manager would invoke the
callback which indicates the response of the API.

Once the filesystem has prepared for the OTA operation, the client could initiate an OTA update.

On OTA update completion, the client should notify the filesystem manager of the OTA completion
status, otaCompleted should be invoked, which would return immediately indicating the status of the
request.

The filesystem manager would intern update the OTA status, the callback would invoked which
indicates the response of the APL

If the client decides to mirror the system, startAbSync should be invoked which would return
immediately indicating the status of the request.
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7. Once the filesystem partition sync opration complete, the filesystem manager would invoke the
callback which indicates the response of the APL.

3.14.4 Call flow for sensor self test

Sensor self test

Application SensorFactory ISensorManager m

Given that sensor sub-system is available at this point I)|

T
[1] getAvailableSensorinfo{vector<Sensorinfo= &sensorinfo)

»

I
- Status::SUCCESS

-

T
[2] getSensorClient{shared ptr<ISensor> &sensor, string name)

f
>

The ownership of the sensor object is with
the application. ISensorManager does not
hold a reference to the returmed instance.
So, requesting ISensorManager for a sensor
with the same ID would result in a new
sensor object being returmned

. Status::SUCCESS

I
Trigger self test

[3] selfTest(SelfTestType testType, SelfTestResultCallback callback) .
|
P Status::SUCCESS '
-

s
Wait for the callback

[4] callback(ErrorCode result)

Application SensorFactory ISensorManager m

Figure 3-130 Sensor self test call flow

Certain sensors offer self test feature which can be invoked whenever needed by the application using the
selfTest API. The sensor sub-system should have been initialized successfully with
SERVICE_AVAILABLE as a pre-requisite for sensor data acquisition and a valid SensorManager object is
available.

1. Get the information about available sensors from ISensorManager. The information will be provided
in the sensorInfo parameter that would be passed by reference.

2. Given the information about different sensors, identify the required sensor (name of the sensor) using
the provided attributes - type, name, vendor or required sampling frequency. Having identified the
required sensor, request for the sensor object from ISensorManager with the required name of the
sensor. If the request was successful, the provided reference to shared_ptr<ISensorClient> would be
set by the ISensorManager which can be used to further configure and acquire data from the sensor.
The ownership of the sensor object is with the application. SensorManager does not hold a reference
to the returned instance. So, requesting ISensorManager for a sensor with the same name would
result in a new sensor object being returned.

3. Trigger the self test with the require self test type and provide a callback that would be invoked by the
sensor framework once the self test is completed.

4. Once the self test is completed, the callback gets invoked indicating the result of the self test.
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3.15 Security

The CryptoManager class provides APIs to generate, import, export and upgrade key based on various
cryptographic algorithms. Data can be signed and verified using this key. Further data can be encrypted and
decrypted with the key.

3.15.1 Call flow to generate and export key

Application SecurityFactory ICryptoManager

[1] getinstance() >

< [2] SecurityFactory&

[3] getCryptoManager()

-

1[4] shared ptr<ICryptoManager>

Define key's parametersbl

[5] generateKley[} >

[6] vector<uintd t> keyBlob

Decide format of exported keybl

[7] exportKey() >

f
< [8] vector<uint8 t> keyData

Application SecurityFactory ICryptoManager

Figure 3-131 Call flow to generate and export key

Application request an instance of SecurityFactory.
An instance of SecurityFactory is received by the application.
From the SecurityFactory, application request an instance of ICryptoManager.

An instance of ICryptoManager is received by the application.

A S e

Application creates an instance of ICryptoParam using CryptoParamBuilder to define input
parameters for the key.

6. Application calls generateKey() API of ICryptoManager. Now, the application has a key blob which
represents the crypto key. Application should use this key blob for signing, verification, encryption
and decryption operations.

7. For a given use-case, if the application wants to extract public key out of the key blob, it can do so by
calling export key.

8. ICryptoManager returns key in the format requested for ex; X509.
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3.15.2 Call flow to sign and verify data

Application SecurityFactory ICryptoManager

[1] getinstance() >

< [2] SecurityFactory &

[3] getCryptoManager() >

[4] shared ptr<ICryptoManager=

-
Define input parameters and data to signj

5] signDat

[5] signDa E:U >

< [6] vector<uint8 t=> generated signature

T
7 ifyDat

[7] verify ala(} >

< [8] Success or Error code

Application SecurityFactory ICryptoManager

Figure 3-132 Call flow to sign and verify data

Application request an instance of SecurityFactory.
An instance of SecurityFactory is received by the application.

From the SecurityFactory, application request an instance of ICryptoManager.

S

Application creates an instance of ICryptoParam using CryptoParamBuilder to define input
parameters for how the signing should occur.

5. Application calls signData() API of ICryptoManager passing the key blob, data to be signed and
input parameters.

6. ICryptoManager returns signature corresponding to the inputs given.

7. Application creates an instance of ICryptoParam using CryptoParamBuilder to define input
parameters for how the verification should occur.

8. Application calls verifyData() API of ICryptoManager passing the key blob, signature, data to be
verified and input parameters.

9. ICryptoManager returns success if the verification succeeds (valid data and signature) otherwise
appropriate error code.
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3.15.3 Call flow to encrypt and decrypt data

Application SecurityFactory ICryptoManager

[1] getinstance() >
< [2] SecurityFactory&
[3] getCryptoManager() >
‘[4] shared ptr<ICryptoManager>
Define input parameters and data to encryptj
5 tDat
[5] encryp aI al) >
< [6] vector<uint8 t> encryptedData
T
7]d tDat
[7] decryp aI al) >
< [8] vector<uint8_t> decryptedData

SecurityFactory ICryptoManager

Figure 3-133 Call flow to encrypt and decrypt data

Application

Application request an instance of SecurityFactory.
An instance of SecurityFactory is received by the application.

From the SecurityFactory, application request an instance of ICryptoManager.

Ll e

Application creates an instance of ICryptoParam using CryptoParamBuilder to define input
parameters for how the encryption should occur.

5. Application calls encryptData() API of ICryptoManager passing the key blob, data to be encrypted
and input parameters.

6. ICryptoManager returns encrypted data corresponding to the inputs given.

7. Application creates an instance of ICryptoParam using CryptoParamBuilder to define input
parameters for how the decryption should occur.

8. Application calls decryptData() API of ICryptoManager passing the key blob, encrypted data and
input parameters.

9. ICryptoManager returns decrypted data otherwise appropriate error code.
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Interfaces

4.1 Telematics SDK APIs

Telephony
Location
Common
Audio
Thermal
Power
Modem Configuration
Sensor
Platform
Cellular Data
Cellular V2X

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

216



Telematics SDK Interfaces

4.2 Telephony

* Phone

* Call

* SMS

* SIM Card Services

* Cell Broadcast

* IMS Settings

e Multi SIM

* Subscription Management
* Network Selection

* Serving System

* Remote SIM Provisioning
* Remote SIM

This section contains APIs related to Telephony.
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4.3 Phone

This section contains APIs related to Phone, Signal Strength and interfaces to register global listeners to
event notifications.

4.3.1 Data Structure Documentation

4.3.1.1 class telux::tel::GsmCellldentity

GsmCellldentity class provides methods to get mobile country code, mobile network code, location area
code, cell identity, absolute RF channel number and base station identity code.

Public member functions

* GsmCellldentity (std::string mcc, std::string mnc, int lac, int cid, int arfcn, int bsic)
* const int getMcc ()

* const int getMnc ()

* const std::string getMobileCountryCode ()

* const std::string getMobileNetworkCode ()

* const int getlLac ()

* const int getldentity ()

* const int getArfcn ()

* const int getBaseStationldentityCode ()

4.3.1.1.1 Constructors and Destructors

4.3.1.1.1.1 telux::tel::GsmCellldentity::GsmCellldentity ( std::string mcec, std::string mnc, int lac, int
cid, int arfcn, int bsic )

4.3.1.1.2 Member Function Documentation
4.3.1.1.2.1 const int telux::tel::GsmCellldentity::getMcc ( )

Get the Mobile Country Code.

Returns

Mcc value.

Deprecated

Use getMobileCountryCode() API instead
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4.3.1.1.2.2 const int telux::tel::GsmCellldentity::getMnc ( )

Get the Mobile Network Code.

Returns

Mnc value.
Deprecated

Use getMobileNetworkCode() API instead

4.3.1.1.2.3 const std::string telux::tel::GsmCellldentity::getMobileCountryCode ( )

Get the Mobile Country Code.

Returns

Mcc value.

4.3.1.1.2.4 const std::string telux::tel::GsmCellldentity::getMobileNetworkCode ( )

Get the Mobile Network Code.

Returns

Mnc value.

4.3.1.1.2.5 const int telux::tel::GsmCellldentity::getLac ( )

Get the location area code.

Returns

Location area code.

4.3.1.1.2.6 const int telux::tel::GsmCellldentity::getldentity ( )

Get the cell identity.

Returns

Cell identity.
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4.3.1.1.2.7 const int telux::tel::GsmCellldentity::getArfcn ()

Get the absolute RF channel number.

Returns

Absolute RF channel number.

4.3.1.1.2.8 const int telux::tel::GsmCellldentity::getBaseStationldentityCode ( )
Get the base station identity code.

Returns

Base station identity code.

4.3.1.2 class telux::tel::CdmacCellldentity

CdmacCellldentity class provides methods to get the network identifier, system identifier, base station
identifier, longitude and latitude.

Public member functions

* CdmaCellldentity (int networkld, int systemld, int baseStationld, int longitude, int latitude)
* const int getNid ()

* const int getSid ()

* const int getBaseStationld ()

* const int getLongitude ()

* const int getLatitude ()

4.3.1.2.1 Constructors and Destructors

4.3.1.2.1.1 telux::tel::CdmaCellldentity::CdmaCellldentity ( int networkld, int systemid, int
baseStationld, int longitude, int latitude )

4.3.1.2.2 Member Function Documentation
4.3.1.2.2.1 const int telux::tel::CdmaCellldentity::getNid ( )

Get the network identifier.

Returns

Network identifier.
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4.3.1.2.2.2 const int telux::tel::CdmaCellldentity::getSid ( )
Get the system identifier.

Returns

System identifier.

4.3.1.2.2.3 const int telux::tel::CdmaCellldentity::getBaseStationld ( )

Get the base station identifier.

Returns

Base station identifier.

4.3.1.2.2.4 const int telux::tel::CdmaCellldentity::getLongitude ( )

Get the longitude.

Returns

Longitude.

4.3.1.2.2.5 const int telux::tel::CdmaCellldentity::getLatitude ( )

Get the latitude.

Returns

Latitude.

4.3.1.3 class telux::tel::LteCellldentity

LteCellldentity class provides methods to get the mobile country code, mobile network code, cell identity,
physical cell identifier, tracking area code and absolute Rf channel number.

Public member functions

* LteCellldentity (std::string mcc, std::string mnc, int ci, int pci, int tac, int earfcn)
* const int getMcc ()

* const int getMnc ()

* const std::string getMobileCountryCode ()

* const std::string getMobileNetworkCode ()

* const int getldentity ()

* const int getPhysicalCellld ()
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* const int getTrackingAreaCode ()

* const int getEarfcn ()

4.3.1.3.1 Constructors and Destructors

4.3.1.3.1.1 telux::tel::LteCellldentity::LteCellldentity ( std::string mcc, std::string mnc, int ci, int pci,
int tac, int earfcn )

4.3.1.3.2 Member Function Documentation

4.3.1.3.2.1 const int telux::tel::LteCellldentity::getMcc ( )

Get the Mobile Country Code.

Returns

Mcc value.
Deprecated

Use getMobileCountryCode() API instead

4.3.1.3.2.2 const int telux::tel::LteCellldentity::getMnc ( )

Get the Mobile Network Code.

Returns

Mnc value.
Deprecated

Use getMobileNetworkCode() API instead

4.3.1.3.2.3 const std::string telux::tel::LteCellldentity::getMobileCountryCode ( )

Get the Mobile Country Code.

Returns

Mcc value.

4.3.1.3.2.4 const std::string telux::tel::LteCellldentity::getMobileNetworkCode ( )

Get the Mobile Network Code.

Returns

Mnc value.
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4.3.1.3.2.5 const int telux::tel::LteCellldentity::getidentity ( )

Get the cell identity.

Returns

Cell identity.

4.3.1.3.2.6 const int telux::tel::LteCellldentity::getPhysicalCellld ( )

Get the physical cell identifier.

Returns

Physical cell identifier.

4.3.1.3.2.7 const int telux::tel::LteCellldentity::getTrackingAreaCode ( )

Get the tracking area code.

Returns

Tracking area code.

4.3.1.3.2.8 const int telux::tel::LteCellldentity::getEarfcn ( )

Get the absolute RF channel number.

Returns

Absolute RF channel number.

4.3.1.4 class telux::tel::WcdmacCellldentity

WcdmaCellldentity class provides methods to get the mobile country code, mobile network code, location
area code, cell identitifier, primary scrambling code and absolute RF channel number.

Public member functions

WcdmaCellldentity (std::string mcc, std::string mnc, int lac, int cid, int psc, int uarfcn)
const int getMcc ()

const int getMnc ()

const std::string getMobileCountryCode ()

const std::string getMobileNetworkCode ()

const int getLac ()

const int getldentity ()
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* const int getPrimaryScramblingCode ()

* const int getUarfcn ()

4.3.1.4.1 Constructors and Destructors

4.3.1.4.1.1 telux::tel::WcdmaCellldentity::WcdmacCellldentity ( std::string mce, std::string mnc, int Jac,
int cid, int psc, int uarfcn )

4.3.1.4.2 Member Function Documentation
4.3.1.4.2.1 const int telux::tel::WcdmaCellldentity::getMcc ( )
Get the Mobile Country Code.

Returns

Mcc value.
Deprecated

Use getMobileCountryCode() API instead

4.3.1.4.2.2 const int telux::tel::WcdmaCellldentity::getMnc ()

Get the Mobile Network Code.

Returns

Mnc value.
Deprecated

Use getMobileNetworkCode() API instead

4.3.1.4.2.3 const std::string telux::tel::WcdmacCellldentity::getMobileCountryCode ( )

Get the Mobile Country Code.

Returns

Mcc value.

4.3.1.4.2.4 const std::string telux::tel::WcdmacCellldentity::getMobileNetworkCode ( )

Get the Mobile Network Code.

Returns

Mnc value.
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4.3.1.4.2.5 const int telux::tel::WcdmaCellldentity::getLac ( )

Get the location area code.

Returns

Location area code.

4.3.1.4.2.6 const int telux::tel::WcdmacCellldentity::getldentity ( )
Get the cell identity.

Returns

Cell identity.

4.3.1.4.2.7 const int telux::tel::WcdmaCellldentity::getPrimaryScramblingCode ( )
Get the primary scrambling code.

Returns

Primary scrambling code.

4.3.1.4.2.8 const int telux::tel::WcdmaCellldentity::getUarfcn ()

Get the absolute RF channel number.

Returns

Absolute RF channel number.

4.3.1.5 class telux::tel::TdscdmacCellldentity

TdscdmaCellldentity class provides methods to get the mobile country code, mobile network code, location
area code, cell identity and cell parameters identifier.

Public member functions

* TdscdmaCellldentity (std::string mcc, std::string mnc, int lac, int cid, int cpid)
* const int getMcc ()

* const int getMnc ()

* const std::string getMobileCountryCode ()

* const std::string getMobileNetworkCode ()

* const int getLac ()

* const int getldentity ()
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* const int getParametersid ()

4.3.1.5.1 Constructors and Destructors

4.3.1.5.1.1 telux::tel::-TdscdmacCellldentity::TdscdmaCellldentity ( std::string mcc, std::string mnc, int
lac, int cid, int cpid )

4.3.1.5.2 Member Function Documentation
4.3.1.5.2.1 const int telux::tel::TdscdmacCellldentity::getMcc ( )
Get the Mobile Country Code.

Returns

Mcc value.
Deprecated

Use getMobileCountryCode() API instead

4.3.1.5.2.2 const int telux::tel::TdscdmacCellldentity::getMnc ( )

Get the Mobile Network Code.

Returns

Mnc value.
Deprecated

Use getMobileNetworkCode() API instead

4.3.1.5.2.3 const std::string telux::tel::TdscdmaCellldentity::getMobileCountryCode ( )

Get the Mobile Country Code.

Returns

Mcc value.

4.3.1.5.2.4 const std::string telux::tel::TdscdmaCellldentity::getMobileNetworkCode ( )

Get the Mobile Network Code.

Returns

Mnc value.
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4.3.1.5.2.5 const int telux::tel::TdscdmacCellldentity::getLac ( )

Get the location area code

Returns

Location area code.

4.3.1.5.2.6 const int telux::tel::TdscdmaCellldentity::getidentity ( )
Get the cell identity.

Returns

Cell identity.

4.3.1.5.2.7 const int telux::tel::TdscdmacCellldentity::getParametersid ( )

Get the cell parameters identifier.

Returns

Cell parameters identifier.

4.3.1.6 class telux::tel::Nr5gCellldentity

Nr5gCellldentity class provides methods to get the mobile country code, mobile network code, cell identity,
physical cell identifier, tracking area code and absolute RF channel number information of the Serving cell

Public member functions

* Nr5gCellldentity (std::string mcc, std::string mnc, uint64_t ci, uint32_t pci, int32_t tac, int32_t arfcn)
* const std::string getMobileCountryCode ()

* const std::string getMobileNetworkCode ()

* const uint64_t getldentity ()

* const uint32_t getPhysicalCellld ()

* const int32_t getTrackingAreaCode ()

* const int32_t getArfcn ()

4.3.1.6.1 Constructors and Destructors

4.3.1.6.1.1 telux::tel::Nr5gCellldentity::Nr5gCellldentity ( std::string mcc, std::string mnc, uint64_t ci,
uint32_t pci, int32_t tac, int32_t arfen )
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4.3.1.6.2 Member Function Documentation
4.3.1.6.2.1 const std::string telux::tel::Nr5gCellldentity::getMobileCountryCode ( )

Get the Mobile Country Code.

Returns

Mcc value.

4.3.1.6.2.2 const std::string telux::tel::Nr5gCellldentity::getMobileNetworkCode ( )

Get the Mobile Network Code.

Returns

Mnc value.

4.3.1.6.2.3 const uint64_t telux::tel::Nr5gCellldentity::getidentity ( )

Get the cell identity.

Returns

Cell identity.

4.3.1.6.2.4 const uint32_t telux::tel::Nr5gCellldentity::getPhysicalCellld ( )

Get the physical cell identifier.

Returns

Physical cell identifier.

4.3.1.6.2.5 const int32_t telux::tel::Nr5gCellldentity::getTrackingAreaCode ( )

Get the tracking area code.

Returns

Tracking area code.

4.3.1.6.2.6 const int32_t telux::tel::Nr5gCellldentity::getArfcn ( )

Get the absolute RF channel number.

Returns

Absolute RF channel number. '-1' denotes that the value is unknown.
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4.3.1.7 class telux::tel::Cellinfo
CellInfo class provides cell info type and checks whether the current cell is registered or not.
Public member functions

* virtual CellType getType ()

* virtual bool isRegistered ()
Protected Attributes

* CellType type_

* int registered_

4.3.1.7.1 Member Function Documentation
4.3.1.7.1.1 virtual CellType telux::tel::Cellinfo::getType ( ) [virtual]
Get the cell type.

Returns

CellType.

4.3.1.7.1.2 virtual bool telux::tel::Cellinfo::isRegistered ( ) [virtual]

Checks whether the current cell is registered or not.

Returns

If true cell is registered or vice-versa.

4.3.1.7.2 Field Documentation

4.3.1.7.2.1 CellType telux::tel::Cellinfo::type_ [protected]
4.3.1.7.2.2 int telux::tel::Cellinfo::registered_ [protected]
4.3.1.8 class telux::tel::GsmCelllnfo

GsmCelllnfo class provides methods to get cell type, cell registration status, cell identity and signal strength
information.
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Public member functions

* GsmCelllnfo (int registered, GsmCellldentity id, GsmSignalStrengthInfo ssInfo)
* GsmCellldentity getCellldentity ()
* GsmSignalStrengthInfo getSignalStrengthInfo ()

Additional Inherited Members
4.3.1.8.1 Constructors and Destructors

4.3.1.8.1.1 telux::tel::GsmCellinfo::GsmCelllnfo ( int registered, GsmCellldentity id, GsmSignal:«—
Strengthinfo ssinfo )

GsmCelllnfo constructor.

Parameters
in registered - Registration status of the cell.
in id - GSM cell identity.
in ssinfo - GSM cell signal strength.

4.3.1.8.2 Member Function Documentation
4.3.1.8.2.1 GsmCellldentity telux::tel::GsmCellinfo::getCellldentity ( )
Get GSM cell identity information.

Returns

GsmCellldentity.

4.3.1.8.2.2 GsmSignalStrengthinfo telux::tel::GsmCelllnfo::getSignalStrengthinfo ( )
Get GSM cell signal strength information.

Returns

GsmSignalStrengthInfo.

4.3.1.9 class telux::tel::CdmacCellinfo

CdmaCelllnfo class provides methods to get cell type, cell registration status, cell identity and signal
strength information.
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Public member functions

* CdmaCelllnfo (int registered, CdmaCellldentity id, CdmaSignalStrengthInfo ssInfo)
* CdmaCellldentity getCellldentity ()
* CdmaSignalStrengthInfo getSignalStrengthInfo ()

Additional Inherited Members
4.3.1.9.1 Constructors and Destructors

4.3.1.9.1.1 telux::tel::CdmacCellinfo::CdmacCellinfo ( int registered, CdmacCellldentity id, CdmaSignal«
Strengthinfo ssinfo )

CdmaCelllnfo constructor

Parameters
in registered - Registration status of the cell.
in id - CDMA cell identity.
in ssinfo - CDMA cell signal strength.

4.3.1.9.2 Member Function Documentation
4.3.1.9.2.1 CdmacCellldentity telux::tel::CdmacCellinfo::getCellldentity ( )
Get CDMA cell identity information.

Returns

CdmaCellldentity.

4.3.1.9.2.2 CdmaSignalStrengthinfo telux::tel::CdmacCellinfo::getSignalStrengthinfo ( )

Get CDMA cell signal strength information.

Returns

CdmaSignalStrengthInfo.

4.3.1.10 class telux::tel::LteCelllnfo

LteCelllnfo class provides methods to get cell type, cell registration status, cell identity and signal strength
information.
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Public member functions

¢ LteCelllnfo (int registered, LteCellldentity id, LteSignalStrengthInfo ssInfo)
» LteCellldentity getCellldentity ()
* LteSignalStrengthInfo getSignalStrengthInfo ()

Additional Inherited Members
4.3.1.10.1 Constructors and Destructors

4.3.1.10.1.1 telux::tel::LteCellinfo::LteCellinfo ( int registered, LteCellldentity id, LteSignalStrengthinfo
ssinfo )

LteCelllnfo constructor.

Parameters
in registered - Registration status of the cell.
in id - LTE cell identity class.
in ssinfo - LTE cell signal strength.

4.3.1.10.2 Member Function Documentation
4.3.1.10.2.1 LteCellldentity telux::tel::LteCellinfo::getCellldentity ( )

Get LTE cell identity information.

Returns

LteCellldentity.

4.3.1.10.2.2 LteSignalStrengthinfo telux::tel::LteCelllnfo::getSignalStrengthinfo ( )

Get LTE cell signal strength information.

Returns

LteSignalStrengthInfo.

4.3.1.11 class telux::tel::WcdmacCelllnfo

WcedmaCelllnfo class provides methods to get cell type, cell registration status, cell identity and signal
strength information.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 232



Telematics SDK Interfaces

Public member functions

* WcdmaCelllnfo (int registered, WecdmaCellldentity id, WcdmaSignalStrengthInfo ssInfo)
* WecdmaCellldentity getCellldentity ()
¢ WcdmaSignalStrengthInfo getSignalStrengthInfo ()

Additional Inherited Members
4.3.1.11.1 Constructors and Destructors

4.3.1.11.1.1 telux::tel::WcdmaCelllnfo::WcdmaCellinfo ( int registered, WcdmacCellldentity id,
WcdmasSignalStrengthinfo ssinfo )

WcdmaCelllnfo constructor.

Parameters
in registered - Registration status of the cell.
in id - WCDMA cell identity.
in ssinfo - WCDMA cell signal strength.

4.3.1.11.2 Member Function Documentation
4.3.1.11.2.1 WcdmaCellldentity telux::tel::WcdmaCelllnfo::getCellldentity ( )
Get WCDMA cell identity information.

Returns

WedmaCellldentity.

4.3.1.11.2.2 WcdmaSignalStrengthinfo telux::tel::WcdmacCellinfo::getSignalStrengthinfo ( )
Get WCDMA cell signal strength information.

Returns

WcedmaSignalStrengthInfo.

4.3.1.12 class telux::tel::TdscdmaCelllnfo

TdscdmaCelllnfo class provides methods to get cell type, cell registration status, cell identity and signal
strength information.
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Public member functions

* TdscdmaCelllnfo (int registered, TdscdmaCellldentity id, TdscdmaSignalStrengthInfo ssInfo)
* TdscdmaCellldentity getCellldentity ()
* TdscdmaSignalStrengthInfo getSignalStrengthlnfo ()

Additional Inherited Members
4.3.1.12.1 Constructors and Destructors

4.3.1.12.1.1 telux::tel::-TdscdmacCellinfo::TdscdmaCellinfo ( int registered, TdscdmacCellldentity id,
TdscdmaSignalStrengthinfo ssinfo )

TdscdmaCelllnfo constructor.

Parameters
in registered - Registration status of the cell
in id - TDSCDMA cell identity.
in ssinfo - TDSCDMA cell signal strength.

4.3.1.12.2 Member Function Documentation
4.3.1.12.2.1 TdscdmaCellldentity telux::tel::TdscdmaCelllnfo::getCellldentity ( )
Get TDSCDMA cell identity information.

Returns

TdscdmaCellldentity.

4.3.1.12.2.2 TdscdmaSignalStrengthinfo telux::tel::-TdscdmacCellinfo::getSignalStrengthinfo ( )

Get TDSCDMA cell signal strength information.

Returns

TdscdmaSignalStrengthInfo.

4.3.1.13 class telux::tel::Nr5gCellinfo

Nr5gCelllnfo class provides methods to get cell type, cell registration status, cell identity and signal
strength information corresponding to the Serving cell.
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Public member functions

* Nr5gCelllnfo (int registered, Nr5gCellldentity id, Nr5gSignalStrengthInfo ssInfo)
* Nr5gCellldentity getCellldentity ()
* Nr5gSignalStrengthlnfo getSignalStrengthInfo ()

Additional Inherited Members
4.3.1.13.1 Constructors and Destructors

4.3.1.13.1.1 telux::tel::Nr5gCellinfo::Nr5gCellinfo ( int registered, Nr5gCellldentity id, Nr5gSignal«
Strengthinfo ssinfo )

4.3.1.13.2 Member Function Documentation
4.3.1.13.2.1 Nr5gCellldentity telux::tel::Nr5gCellinfo::getCellldentity ( )

Get NR5G cell identity information.

Returns

Nr5gCellldentity.
4.3.1.13.2.2 Nr5¢gSignalStrengthinfo telux::tel::Nr5gCellinfo::getSignalStrengthinfo ( )
Get NR5G cell signal strength information.
Returns

Nr5gSignalStrengthlnfo.

4.3.1.14 struct telux::tel::ECallMsdOptionals

Represents MsdOptionals class as per European eCall MSD standard. i.e. EN 15722.

Data fields
Type Field Description

ECall+ optionalData« | Type of optional data

OptionalData« | Type

Type

bool optionalData« | Availability of Optional data: true - Present or false - Absent
Present

bool recentVehicle« | Availability of Recent Vehicle Location N1 data: true - Present or
LocationN1« | false - Absent
Present

bool recentVehicle« | Availability of Recent Vehicle Location N2 data: true - Present or
LocationN2« | false - Absent
Present
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Type Field Description
bool numberOf« Availability of number of seat belts fastened data: true - Present or
Passengers« false - Absent
Present

4.3.1.15 struct telux::tel::ECallMsdControlBits

Represents ECallMsdControlBits structure as per European eCall MSD standard. i.e. EN 15722.

Data fields
Type Field Description

bool automatic+ auto / manual activation
Activation

bool testCall test / emergency call

bool positionCan« | false if coincidence < 95% of reported pos within +/- 150m
BeTrusted

ECallVehicle«~ | vehicleType: 5 | Represents a vehicle class as per EN 15722

Type

4.3.1.16 struct telux::tel::ECallVehicleldentificationNumber

Represents VehicleldentificationNumber structure as per European eCall MSD standard. i.e. EN 15722.
Vehicle Identification Number confirming ISO3779.

Data fields
Type Field Description
string isowmi World Manufacturer Index (WMI)
string isovds Vehicle Type Descriptor (VDS)
string 1SOVis« Model year from Vehicle Identifier Section (VIS)
Modelyear
string isovisSeqPlant | Plant code + sequential number from VIS

4.3.1.17 struct telux::tel::ECallVehiclePropulsionStorageType

Represents VehiclePropulsionStorageType structure as per European eCall MSD standard. i.e. EN 15722.
Vehicle Propulsion type (energy storage): True- Present, False - Absent

Data fields
Type Field Description

bool gasolineTank« | Represents the presence of Gasoline Tank in the vehicle.
Present

bool diesel Tank« Represents the presence of Diesel Tank in the vehicle
Present

bool compressed« Represents the presence of CNG in the vehicle
NaturalGas
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Type Field Description

bool liquid« Represents the presence of Liquid Propane Gas in the vehicle
PropaneGas

bool electric+ Represents the presence of Electronic Storage in the vehicle
EnergyStorage

bool hydrogen« Represents the presence of Hydrogen Storage in the vehicle
Storage

bool otherStorage Represents the presence of Other types of storage in the vehicle

4.3.1.18 struct telux::tel::ECallVehicleLocation

Represents VehicleLocation structure as per European eCall MSD standard. i.e. EN 15722.

Data fields
Type Field Description
int32_t position« latitude in value range (-2147483648 to 2147483647)
Latitude
int32_t position«
Longitude

4.3.1.19 struct telux::tel::ECallVehicleLocationDelta

Represents VehicleLocationDelta structure as per European eCall MSD standard. i.e. EN 15722. Delta with

respect to Current Vehicle location.

Data fields
Type Field Description
intl6_t latitudeDelta ( 1 Unit = 100 milliarcseconds, range: -512 to 511)
intl6_t longitudeDelta | ( 1 Unit = 100 milliarcseconds, range: -512 to 511)

4.3.1.20 struct telux::tel::ECallOptionalPdu

Optional information for the emergency rescue service.

Data fields
Type Field Description
ECallDefault« | eCallDefault« | Optional information
Options Options
4.3.1.21 struct telux::tel::ECallMsdData

Data structure to hold all details required to construct an MSD
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Data fields
Type Field Description
ECallMsd« optionals Indicates presence of optionals in ECall MSD
Optionals
uint8_t message« Starts with 1 for each new , increment on retransmission
Identifier
ECallMsd+« control ECallMsdControlBits structure as per European standard i.e. EN
ControlBits 15722
ECallVehicle« | vehicle«~ VIN (vehicle identification number) according to ISO3779
Identification« | Identification«
Number Number
ECallVehicle« | vehicle«~ VehiclePropulsionStorageType structure as per European standard
Propulsion« Propulsion« i.e. EN 15722
StorageType Storage
uint32_t timestamp Seconds elapsed since midnight 01.01.1970 UTC
ECallVehicle« | vehicleLocation | VehicleLocation structure as per European standard. i.e. EN 15722
Location
uint8_t vehicle« Direction of travel in 2 degrees steps from magnetic north
Direction
ECallVehicle«~ | recentVehicle~ | Change in latitude and longitude compared to the last MSD
LocationDelta | LocationN1 transmission
ECallVehicle« | recentVehicle«~ | Change in latitude and longitude compared to the last but one MSD
LocationDelta | LocationN2 transmission
uint8_t numberOf«— Number of occupants in the vehicle
Passengers
ECall- optionalPdu Optional information for the emergency rescue service (103 bytes,
OptionalPdu ASN.1 encoded); may also point to an address, where this
information is locatedOptional information for the emergency
rescue service

4.3.1.22 struct telux::tel::ECallModelnfo

Represents eCall operating mode information

Data fields
Type Field Description
ECallMode mode Represents eCall operating mode
ECallMode+ reason Represents eCall operating mode change reason
Reason

4.3.1.23 struct telux::tel::ECallHlapTimerStatus

Represents status of various eCall High Level Application Protocol(HLAP) timers that are maintained by
UE state machine. This does not retrieve status of timers maintained by the PSAP. The timers are
represented according to EN 16062:2015 standard.
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Data fields

Type

Field

Description

HlapTimer«
Status

t2

T2 Timer status

HlapTimer:-
Status

t5

T5 Timer status

HlapTimer+
Status

t6

T6 Timer status

HlapTimer:
Status

t7

T7 Timer status

HlapTimer«+
Status

t9

T9 Timer status

HlapTimer«
Status

t10

T10 Timer status

4.3.1.24 struct telux::tel::ECallHlapTimerEvents

Represents events that changes the status of various eCall High Level Application Protocol(HLAP) timers
that are maintained by UE state machine. This does not retrieve events of timers maintained by the PSAP.

The timers are represented according to EN 16062:2015 standard.

Data fields

Type

Field

Description

HlapTimer«
Event

t2

T2 Timer event

HlapTimer:
Event

t5

T5 Timer event

HlapTimer«
Event

t6

T6 Timer event

HlapTimer:-
Event

t7

T7 Timer event

HlapTimer+
Event

t9

T9 Timer event

HlapTimer:-
Event

t10

T10 Timer event

4.3.1.25 class telux::tel::IPhone

This class allows getting system information and registering for system events. Each Phone instance is

associated with a single SIM. So on a dual SIM device you would have 2 Phone instances.
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Public member functions

* virtual telux::common::Status getPhoneld (int &phoneld)=0
* virtual RadioState getRadioState ()=0

* virtual telux::common::Status requestVoiceRadioTechnology (VoiceRadioTechResponseCb
callback)=0

* virtual ServiceState getServiceState ()=0

* virtual telux::common::Status requestVoiceServiceState (std::weak_ptr< I'VoiceServiceStateCallback
> callback)=0

* virtual telux::common::Status setRadioPower (bool enable, std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status requestCelllnfo (CellInfoCallback callback)=0

« virtual telux::common::Status setCellInfoListRate (uint32_t timelnterval,
common::ResponseCallback callback)=0

* virtual telux::common::Status requestSignalStrength (std::shared_ptr< ISignalStrengthCallback >
callback=nullptr)=0

* virtual telux::common::Status setECallOperatingMode (ECallMode eCallMode,
telux::common::ResponseCallback callback)=0

* virtual telux::common::Status requestECallOperatingMode (ECallGetOperatingModeCallback
callback)=0

* virtual telux::common::Status requestOperatorName (OperatorNameCallback callback)=0

e virtual ~IPhone ()

4.3.1.25.1 Constructors and Destructors
4.3.1.25.1.1 virtual telux::tel::IPhone::~IPhone ( ) [virtual]
4.3.1.25.2 Member Function Documentation

4.3.1.25.2.1 virtual telux::common::Status telux::tel::IPhone::getPhoneld ( int & phoneld ) [pure
virtual]

Get the Phone ID corresponding to phone.

Parameters

out \ phoneld Unique identifier for the phone

Returns

Status of getPhoneld i.e. success or suitable error code.
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4.3.1.25.2.2 virtual RadioState telux::tel::IPhone::getRadioState ( ) [pure virtual]

Get Radio state of device.

Returns

RadioState

Deprecated

Use IPhoneManager::requestOperatingMode() API instead

4.3.1.25.2.3 virtual telux::common::Status telux::tel::IPhone::requestVoiceRadioTechnology (
VoiceRadioTechResponseCb callback ) [pure virtual]

Request for Radio technology type (3GPP/3GPP2) used for voice.

Parameters

in callback callback pointer to get the response of radio power request
telux::tel:: VoiceRadioTechResponseCb

Returns

Status of requestVoiceRadioTechnology i.e. success or suitable error code telux::common::Status.

Deprecated

Use requestVoiceServiceState() API to get VoiceServicelnfo which has API to get radio technology i.e
VoiceServicelnfo::getRadioTechnology()

4.3.1.25.2.4 Vvirtual ServiceState telux::tel::IPhone::getServiceState ( ) [pure virtual]
Get service state of the phone.

Returns

ServiceState

Deprecated

Use requestVoiceServiceState() API

4.3.1.25.2.5 virtual telux::common::Status telux::tel::IPhone::requestVoiceServiceState ( std::weak_ <«
ptr< IVoiceServiceStateCallback > callback ) [pure virtual]

Request for voice service state to get the information of phone serving states
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Parameters

in callback callback pointer to get the response of voice service state
telux::tel::IVoiceServiceStateCallback.

Returns

Status of requestVoiceServiceState i.e. success or suitable error code telux::common::Status.

4.3.1.25.2.6 virtual telux::common::Status telux::tel::IPhone::setRadioPower ( bool enable, std:«
::shared_ptr< telux::common::ICommandResponseCallback > callback = nullptr )
[pure virtual]

Set the radio power on or off.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_PHONE_MGMT
permission to invoke this API successfully.

Parameters
in enable Flag that determines whether to turn radio on or off
in callback Optional callback pointer to get the response of set radio power
request
Returns

Status of setRadioPower i.e. success or suitable error code.

Deprecated

Use IPhoneManager::setOperatingMode() API instead

4.3.1.25.2.7 virtual telux::common::Status telux::tel::IPhone::requestCellinfo ( CellinfoCallback
callback ) [pure virtual]

Get the cell information about current serving cell and neighboring cells.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_PRIVATE_INFO_READ
permission to invoke this API successfully.

Parameters

in callback Callback to get the response of cell info request
telux::tel::CellInfoCallback

Returns

Status of requestCelllnfo i.e. success or suitable error
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4.3.1.25.2.8 virtual telux::common::Status telux::tel::IPhone::setCellinfoListRate ( uint32_t timelnterval,
common::ResponseCallback callback ) [pure virtual]
Set the minimum time in milliseconds between when the cell info list should be received.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_PHONE_CONFIG
permission to invoke this API successfully.

Parameters
in timelnterval Value of 0 means receive cell info list when any info changes.
Value of INT_MAX means never receive cell info list even on
change. Default value is 0
in callback Callback to get the response for set cell info list rate.
Returns

Status of setCellInfoListRate i.e. success or suitable error

4.3.1.25.2.9 virtual telux::common::Status telux::tel::IPhone::requestSignalStrength ( std::shared_ptr<
ISignalStrengthCallback > callback = nullptr ) [pure virtual]

Get current signal strength of the associated network.

Parameters

in callback Optional callback pointer to get the response of signal strength
request

Returns

Status of requestSignalStrength i.e. success or suitable error code.

4.3.1.25.2.10 virtual telux::common::Status telux::tel::IPhone::setECallOperatingMode ( ECallMode
eCallMode, telux::common::ResponseCallback callback ) [pure virtual]
Sets the eCall operating mode

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_CONFIG
permission to invoke this API successfully.

Parameters
in eCallMode - ECallMode
in callback - Callback function to get the response for set eCall operating
mode request.
Returns

Status of setECallOperatingMode i.e. success or suitable error
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4.3.1.25.2.11 virtual telux::common::Status telux::tel::IPhone::requestECallOperatingMode (
ECallGetOperatingModeCallback callback ) [pure virtual]

Get the eCall operating mode

Parameters

in callback - Callback function to get the response of eCall operating mode
request

Returns

Status of requestECallOperatingMode i.e. success or suitable error

4.3.1.25.2.12 virtual telux::common::Status telux::tel::IPhone::requestOperatorName ( Operator:—
NamecCallback callback ) [pure virtual]

Get current registered operator name. This API returns PLMN name if available. If not then it returns the
SPN configured in the SIM card.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_PRIVATE_INFO_READ
permission to invoke this API successfully.

Parameters

in callback - Callback function to get the response of operator name
request

Returns

Status of requestOperatorName i.e. success or suitable error

4.3.1.26 class telux::tel::ISignalStrengthCallback

Interface for Signal strength callback object. Client needs to implement this interface to get single shot
responses for commands like get signal strength.

The methods in callback can be invoked from multiple different threads. The implementation should be
thread safe.

Public member functions

* virtual void signalStrengthResponse (std::shared_ptr< SignalStrength > signalStrength,
telux::common::ErrorCode error)

* virtual ~ISignalStrengthCallback ()

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 244



Telematics SDK Interfaces

4.3.1.26.1 Constructors and Destructors
4.3.1.26.1.1 virtual telux::tel::ISignalStrengthCallback::~ISignalStrengthCallback ( ) [virtual]
4.3.1.26.2 Member Function Documentation

4.3.1.26.2.1 virtual void telux::tel::ISignalStrengthCallback::signalStrengthResponse ( std«
::shared_ptr< SignalStrength > signalStrength, telux::common::ErrorCode error )
[virtual]

This function is called with the response to requestSignalStrength API.

Parameters
in signalStrength Pointer to signal strength object
in error Return code for whether the operation succeeded or failed

SUCCESS
telux::common::ErrorCode::RADIO_NOT_AVAILABLE

4.3.1.27 class telux::tel::IVoiceServiceStateCallback

Interface for voice service state callback object. Client needs to implement this interface to get single shot
responses for commands like request voice radio technology.

The methods in callback can be invoked from multiple different threads. The implementation should be
thread safe.

Public member functions

* virtual void voiceServiceStateResponse (const std::shared_ptr< VoiceServicelnfo > &servicelnfo,
telux::common::ErrorCode error)

* virtual ~IVoiceServiceStateCallback ()

4.3.1.27.1 Constructors and Destructors

4.3.1.27.1.1 virtual telux::tel::IVoiceServiceStateCallback::~IVoiceServiceStateCallback ( )
[virtual]

4.3.1.27.2 Member Function Documentation

4.3.1.27.2.1 virtual void telux::tel::IVoiceServiceStateCallback::voiceServiceStateResponse ( const
std::shared_ptr< VoiceServicelnfo > & servicelnfo, telux::common::ErrorCode error )
[virtual]

This function is called with the response to requestVoiceServiceState APIL
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Parameters
in servicelnfo Pointer to voice service info object telux::tel:: VoiceServicelnfo
in error Return code for whether the operation succeeded or failed

¢ telux::common::ErrorCode::SUCCESS
e telux::common::ErrorCode::RADIO_NOT_AVAILABLE
¢ telux::common::ErrorCode::GENERIC_FAILURE

4.3.1.28 struct telux::tel::SimRatCapability

Structure contains slotID and RAT capabilities corresponding to slot.

Data fields
Type Field Description
int slotld
RAT« capabilities
Capabilities«+
Mask
4.3.1.29 struct telux::tel::CellularCapabilitylnfo
Structure contains information about device capability.
Data fields
Type Field Description
VoiceService« | voiceService« | Indicates voice support capabilities
Technologies« | Techs
Mask
int simCount The maximum number of SIMs that can be supported
simultaneously
int maxActiveSims | The maximum number of SIMs that can be simultaneously active. If
this number is less than numberofSims, it implies that any
combination of the SIMs can be active and the remaining can be in
standby.
vector< Sim¢+- | simRat« A Sim inserted in a slot allows for certain rat capabilities. And the
RatCapability Capabilities UE's HW allows for certain rat capabilities. This field lists the
> intersection of capabilities allowed by the Sim and the HW. The
capabilities are indexed based on slotld.
vector< deviceRat«— This field lists the Rat capabilities supported by the HW on a given
DeviceRat« Capability Sim slot. The capabilities are indexed based on slotld.

Capability >
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4.3.1.30 class telux::tel::PhoneFactory
PhoneFactory is the central factory to create all Telephony SDK Classes and services.
Public member functions

* virtual std::shared_ptr< IPhoneManager > getPhoneManager ()=0

e virtual std::shared_ptr< ISmsManager > getSmsManager (int phoneld=DEFAULT_PHONE_ID,
telux::common::InitResponseCb callback=nullptr)=0

e virtual std::shared_ptr< ICallManager > getCallManager ()=0
* virtual std::shared_ptr< ICardManager > getCardManager ()=0

* virtual std::shared_ptr< ISapCardManager > getSapCardManager (int
slotld=DEFAULT_SLOT_ID)=0

* virtual std::shared_ptr< ISubscriptionManager > getSubscriptionManager ()=0

* virtual std::shared_ptr< IServingSystemManager > getServingSystemManager (int
slotld=DEFAULT_SLOT_ID, telux::common::InitResponseCb callback=nullptr)=0

* virtual std::shared_ptr< INetworkSelectionManager > getNetworkSelectionManager (int
slotld=DEFAULT_SLOT_ID, telux::common::InitResponseCb callback=nullptr)=0

* virtual std::shared_ptr< IRemoteSimManager > getRemoteSimManager (int
slotld=DEFAULT_SLOT_ID)=0

* virtual std::shared_ptr< IMultiSimManager > getMultiSimManager ()=0

* virtual std::shared_ptr< ICellBroadcastManager > getCellBroadcastManager (Slotld
slotld=DEFAULT_SLOT_ID)=0

* virtual std::shared_ptr< ISimProfileManager > getSimProfileManager ()=0

* virtual std::shared_ptr< IImsSettingsManager > getImsSettingsManager
(telux::common::InitResponseCb callback=nullptr)=0

* virtual std::shared_ptr< [HttpTransactionManager > getHttpTransactionManager
(telux::common::InitResponseCb callback=nullptr)=0

* virtual std::shared_ptr< IImsServingSystemManager > getImsServingSystemManager (Slotld
slotld, telux::common::InitResponseCb callback=nullptr)=0

* virtual std::shared_ptr< ISuppServicesManager > getSuppServicesManager (Slotld
slotld=DEFAULT_SLOT_ID, telux::common::InitResponseCb callback=nullptr)=0

Static Public Member Functions

* static PhoneFactory & getlnstance ()

4.3.1.30.1 Member Function Documentation

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 247



Telematics SDK Interfaces

4.3.1.30.1.1 static PhoneFactory& telux::tel::PhoneFactory::getinstance ( ) [static]

Get Phone Factory instance.

4.3.1.30.1.2 virtual std::shared_ptr<IPhoneManager> telux::tel::PhoneFactory::getPhoneManager ( )
[pure virtual]

Get Phone Manager instance. Phone Manager is the main entry point into the telephony subsystem.

Returns

Pointer of IPhoneManager object.

4.3.1.30.1.3 virtual std::shared_ptr<ISmsManager> telux::tel::PhoneFactory::getSmsManager ( int
phoneld = DEFAULT PHONE_ID, telux::common::InitResponseCb callback = nullptr )
[pure virtual]

Get SMS Manager instance for Phone ID. SMSManager used to send and receive SMS messages.

Parameters
in phoneld Unique identifier for the phone
in callback Optional callback pointer to get response of SMS Manager
initialization. It will be invoked when initialization is either
succeeded or failed. In case of failure response, the provided
SMS Manager object will no more be a valid object.
Returns

Pointer of ISmsManager object or nullptr in case of failure.
4.3.1.30.1.4 virtual std::shared_ptr<ICallManager> telux::tel::PhoneFactory::getCallManager ( )
[pure virtual]

Get Call Manager instance to determine state of active calls and perform other functions like dial,
conference, swap call.

Returns

Pointer of ICallManager object.

4.3.1.30.1.5 Vvirtual std::shared_ptr<lCardManager> telux::tel::PhoneFactory::getCardManager ( )
[pure virtual]

Get Card Manager instance to handle services such as transmitting APDU, SIM IO and more.

Returns

Pointer of ICardManager object.
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4.3.1.30.1.6 virtual std::shared_ptr<ISapCardManager> telux::tel::PhoneFactory::getSapCardManager
( int slotld = DEFAULT _SLOT _ID ) [pure virtual]

Get Sap Card Manager instance associated with the provided slot id. This object will handle services in
SAP mode such as APDU, SIM Power On/Off and SIM reset.

On platforms with access control enabled, caller needs to have TELUX_TEL_SAP permission to invoke
this API successfully.

Parameters

in slotld Unique identifier for the SIM slot

Returns

Pointer of ISapCardManager object.

4.3.1.30.1.7 virtual std::shared_ptr<ISubscriptionManager> telux::tel::PhoneFactory::get«
SubscriptionManager ( ) [pure virtual]
Get Subscription Manager instance to get device subscription details

Returns

Pointer of ISubscriptionManager object.

4.3.1.30.1.8 virtual std::shared_ptr<IServingSystemManager> telux::tel::PhoneFactory::getServing«
SystemManager ( int slotld = DEFAULT SLOT_ID, telux::common::InitResponseCb
callback = nullptr ) [pure virtual]

Get Serving System Manager instance to get and set preferred network type.

Parameters
in slotld Unique identifier for the SIM slot
in callback Optional callback pointer to get the response of the manager
initialisation.
Returns

Pointer of IServingSystemManager object.

4.3.1.30.1.9 virtual std::shared_ptr<INetworkSelectionManager> telux::tel::PhoneFactory::get«
NetworkSelectionManager ( int slotld = DEFAULT SLOT_ID, telux::common::Init-
ResponseCb callback = nullptr ) [pure virtual]

Get Network Selection Manager instance to get and set selection mode, get and set preferred networks and
scan available networks.
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Parameters
in slotld Unique identifier for the SIM slot
in callback Optional callback pointer to get the response of the manager
initialisation.
Returns

Pointer of INetworkSelectionManager object.
4.3.1.30.1.10 virtual std::shared_ptr<IRemoteSimManager> telux::tel::PhoneFactory::getRemoteSim«
Manager ( int slotld = DEFAULT SLOT _ID ) [pure virtual]

Get Remote SIM Manager instance to handle services like exchanging APDU, SIM Power On/Off, etc.

On platforms with access control enabled, caller needs to have TELUX_TEL_REMOTE_SIM permission
to invoke this API successfully.

Parameters

in slotld Unique identifier for the SIM slot

Returns

Pointer of IRemoteSimManager object.
4.3.1.30.1.11 virtual std::shared_ptr<IMultiSimManager> telux::tel::PhoneFactory::getMultiSim«
Manager ( ) [pure virtual]
Get Multi SIM Manager instance to handle operations like high capabilty switch.

Returns

Pointer of IMultiSimManager object.

4.3.1.30.1.12 virtual std::shared_ptr<ICellBroadcastManager> telux::tel::PhoneFactory«
::getCellBroadcastManager ( Slotld slotld = DEFAULT _SLOT _ID ) [pure
virtual]

Get CellBroadcast Manager instance for Slot ID. CellBroadcast manager used to receive broacast messages
and configure broadcast messages.

Parameters

in ‘ slotld telux::common::Slotld

Returns

Pointer of ICellBroadcastManager object or nullptr in case of failure.

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 250



Telematics SDK Interfaces

4.3.1.30.1.13 virtual std::shared_ptr<ISimProfileManager> telux::tel::PhoneFactory::getSimProfile«
Manager ( ) [pure virtual]

Get SimProfileManager. SimProfileManager is a primary interface for remote eUICC(eSIM) provisioning
and local profile assistance.

Returns

Pointer of ISimProfileManager object or nullptr in case of failure.

4.3.1.30.1.14 virtual std::shared_ptr<limsSettingsManager> telux::tel::PhoneFactory::getims«
SettingsManager ( telux::common::InitResponseCb callback = nullptr ) [pure
virtual]

Get Ims Settings Manager instance to handle IMS service enable configuation parameters like
enable/disable voIMS.

Parameters

in callback Optional callback pointer to get the response of the manager
initialisation.

Returns

Pointer of IImsSettingsManager object.

4.3.1.30.1.15 virtual std::shared_ptr<IHttpTransactionManager> telux::tel::PhoneFactory::getHttp«
TransactionManager ( telux::common::InitResponseCb callback = nullptr ) [pure
virtual]

Get HttpTransactionManager instance to handle HTTP related requests from the modem for SIM profile
update related operations.

Parameters

in callback Optional callback pointer to get the response of the manager
initialisation.

Returns

Pointer of IHttpTransactionManager object or nullptr in case of failure.
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4.3.1.30.1.16 virtual std::shared_ptr<limsServingSystemManager> telux::tel::PhoneFactory::get«
ImsServingSystemManager ( Slotld slotld, telux::common::InitResponseCb callback =
nullptr ) [pure virtual]

Get IMS Serving System Manager instance to query IMS registration status

Returns

Pointer of IImsServingSystemManager object or nullptr in case of failure.

4.3.1.30.1.17 virtual std::shared_ptr<ISuppServicesManager> telux::tel::PhoneFactory::getSupp«
ServicesManager ( Slotld slotld = DEFAULT SLOT_ID, telux::common::InitResponseCb
callback = nullptr ) [pure virtual]

Get Supplementary service manager instance to set/get preference for supplementary services like call
waiting, call forwarding etc.

Parameters
in Slotld telux::common::Slotld
in callback Optional callback pointer to get the response of the manager
initialisation.
Returns

Pointer of ISuppServicesManager object.

Note
Eval: This is a new API and is being evaluated. It is subject to change and could break backwards

compatibility.

4.3.1.31 class telux::tel::IPhoneListener

A listener class for monitoring changes in specific telephony states on the device, including service state
and signal strength. Override the methods for the state that you wish to receive updates for.

The methods in listener can be invoked from multiple different threads. The implementation should be
thread safe.

Public member functions

* virtual void onServiceStateChanged (int phoneld, ServiceState state)

* virtual void onSignalStrengthChanged (int phoneld, std::shared_ptr< SignalStrength >
signalStrength)

« virtual void onCellInfoListChanged (int phoneld, std::vector< std::shared_ptr< Celllnfo >>
celllnfoList)

* virtual void onRadioStateChanged (int phoneld, RadioState radioState)
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* virtual void onVoiceRadioTechnologyChanged (int phoneld, RadioTechnology radioTech)

* virtual void onVoiceServiceStateChanged (int phoneld, const std::shared_ptr< VoiceServicelnfo >
&servicelnfo)

* virtual void onOperatingModeChanged (OperatingMode mode)
* virtual void onECallOperatingModeChange (int phoneld, telux::tel::ECallModelnfo info)

e virtual ~IPhoneListener ()

4.3.1.31.1 Constructors and Destructors
4.3.1.31.1.1 virtual telux::tel::IPhoneListener::~IPhoneListener ( ) [virtual]
4.3.1.31.2 Member Function Documentation

4.3.1.31.2.1 virtual void telux::tel::IPhoneListener::onServiceStateChanged ( int phoneld, ServiceState
state ) [virtual]

This function is called when device service state changes.

Parameters
in phoneld Unique id of the phone on which service state changed.
in State Service state of the phone ServiceState

Deprecated

Use onVoiceServiceStateChanged() listener

4.3.1.31.2.2 virtual void telux::tel::IPhoneListener::onSignalStrengthChanged ( int phoneld,
std::shared_ptr< SignalStrength > signalStrength ) [virtual]

This function is called when network signal strength changes.

Parameters
in phoneld Unique id of the phone on which signal strength state changed.
in signalStrength Pointer to signal strength object

4.3.1.31.2.3 virtual void telux::tel::IPhoneListener::onCellinfoListChanged ( int phoneld, std::vector<
std::shared_ptr< Cellinfo >> cellinfoList ) [virtual]
This function is called when info pertaining to current or neighboring cells change.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_PRIVATE_INFO_READ
permission to receive this notification.
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Parameters
in phoneld Unique id of the phone on which cell info changed.
in celllnfoList vector of shared pointers to cell info object

4.3.1.31.2.4 virtual void telux::tel::IPhoneListener::onRadioStateChanged ( int phoneld, RadioState
radioState ) [virtual]

This function is called when radio state changes on phone

Parameters
in phoneld Unique id of the phone on which radio state changed
in radioState Radio state of the phone RadioState

Deprecated

Use onOperatingModeChanged() API instead

4.3.1.31.2.5 virtual void telux::tel::IPhoneListener::onVoiceRadioTechnologyChanged ( int phoneld,
RadioTechnology radioTech ) [virtual]

This function is called when the radio technology for voice service changes

Parameters
in phoneld Unique id of the phone on which radio technology changed
in radioTech Radio state of the phone telux::tel::RadioTechnology
Deprecated

Use onVoiceServiceStateChanged() API instead

4.3.1.31.2.6 virtual void telux::tel::IPhoneListener::onVoiceServiceStateChanged ( int phoneld, const
std::shared_ptr< VoiceServicelnfo > & servicelnfo ) [virtual]

This function is called when the service state for voice service changes

Parameters
in phoneld Unique id of the phone on which radio technology changed
in servicelnfo pointer of voice service state info object
telux::tel:: VoiceServicelnfo

4.3.1.31.2.7 virtual void telux::tel::IPhoneListener::onOperatingModeChanged ( OperatingMode mode
) [virtual]

This function is called when the operating mode changes
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Parameters

in ‘ mode ‘ Operating mode OperatingMode.

4.3.1.31.2.8 Vvirtual void telux::tel::IPhoneListener::onECallOperatingModeChange ( int phoneld,
telux::tel::ECallModelnfo info ) [virtual]

This function is called when eCall operating mode changes.

Parameters
in phoneld - Unique Id of phone for which eCall operating mode changed
in info - Indicates eCall operating mode change reason ECallModelnfo

4.3.1.32 class telux::tel::IPhoneManager

Phone Manager creates one or more phones based on SIM slot count, it allows clients to register for
notification of system events. Clients should check if the subsystem is ready before invoking any of the
APIs.

Public member functions

* virtual bool isSubsystemReady ()=0

* virtual std::future< bool > onSubsystemReady ()=0

* virtual telux::common::Status getPhonelds (std::vector< int > &phonelds)=0

* virtual int getPhoneldFromSlotld (int slotld)=0

* virtual int getSlotldFromPhoneld (int phoneld)=0

* virtual std::shared_ptr< IPhone > getPhone (int phoneld=DEFAULT_PHONE_ID)=0

* virtual telux::common::Status requestCellularCapabilityInfo (std::shared_ptr<
ICellularCapabilityCallback > callback=nullptr)=0

* virtual telux::common::Status requestOperatingMode (std::shared_ptr< IOperatingModeCallback >
callback=nullptr)=0

* virtual telux::common::Status setOperatingMode (OperatingMode operatingMode,
telux::common::ResponseCallback callback=nullptr)=0

* virtual telux::common::Status registerListener (std::weak_ptr< IPhoneListener > listener)=0
* virtual telux::common::Status removeListener (std::weak_ptr< IPhoneListener > listener)=0

* virtual ~IPhoneManager ()

4.3.1.32.1 Constructors and Destructors
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4.3.1.32.1.1 virtual telux::tel::IPhoneManager::~IPhoneManager ( ) [virtual]

4.3.1.32.2 Member Function Documentation

4.3.1.32.2.1 virtual bool telux::tel::IPhoneManager::isSubsystemReady ( ) [pure virtual]
Checks the status of telephony subsystems and returns the result.

Returns

If true PhoneManager is ready for service (i.e Phone, Sms and Card).

4.3.1.32.2.2 virtual std::future<bool> telux::tel::IPhoneManager::onSubsystemReady ( ) [pure
virtual]
Wait for telephony subsystem to be ready.

Returns

A future that caller can wait on to be notified when telephony subsystem is ready.

4.3.1.32.2.3 virtual telux::common::Status telux::tel::IPhoneManager::getPhonelds ( std::vector< int >
& phonelds ) [pure virtual]

Retrieves a list of Phone Ids. Each id is unique per phone. For example: on a dual SIM device, there would
be 2 Phones.

Parameters

out \ phonelds List of phone ids

Returns

Status of getPhonelds i.e. success or suitable error code.

4.3.1.32.2.4 virtual int telux::tel::IPhoneManager::getPhoneldFromSiotld ( int slotld ) [pure
virtual]

Get the Phone Id for a given Slot Id.

Parameters

in  |slotld SIM Card Slot Id

Returns

Phone Id corresponding to the Slot Id.
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4.3.1.32.2.5 virtual int telux::tel::IPhoneManager::getSlotidFromPhoneld ( int phoneld ) [pure
virtual]

Get the SIM Slot Id for a given Phone Id.

Parameters

in \ phoneld \ Phone Id of the phone

Returns

Slot Id corresponding to the Phone Id.

4.3.1.32.2.6 virtual std::shared_ptr<IPhone> telux::tel::IPhoneManager::getPhone ( int phoneld =
DEFAULT PHONE ID ) [pure virtual]

Get the phone instance for a given phone identifier.

Parameters

in ‘ phoneld Identifier for phone instance, retrieved from getPhonelds API ‘

Returns

Pointer to Phone object corresponding to phoneld.

4.3.1.32.2.7 Vvirtual telux::common::Status telux::tel::IPhoneManager::requestCellularCapabilitylnfo (
std::shared_ptr< ICellularCapabilityCallback > callback = nullptr ) [pure virtual]

Get the information about cellular capability.

Parameters

in callback Optional callback pointer to get the response of cellular
capability.

Returns

Status of requestCellularCapabilityInfo i.e. success or suitable error code.

4.3.1.32.2.8 virtual telux::common::Status telux::tel::IPhoneManager::requestOperatingMode (
std::shared_ptr< IOperatingModeCallback > callback = nullptr ) [pure virtual]

Get current operating mode of the device.

Parameters

in callback Optional callback pointer to get the response of operating mode
request
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Returns

Status of requestOperatingMode i.e. success or suitable error code.

4.3.1.32.2.9 virtual telux::common::Status telux::tel::IPhoneManager::setOperatingMode ( Operating«
Mode operatingMode, telux::common::ResponseCallback callback = nullptr ) [pure
virtual]

Set the operating mode of the device. Only valid transitions allowed from one mode to another.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_PHONE_MGMT

permission to invoke this API successfully.

Parameters

in operatingMode Operating Mode to be set

in callback Optional callback pointer to get the response of set
operatingmode request. In callback following error is returned.
¢ telux::common::ErrorCode::INVALID_TRANSITION

e telux::common::ErrorCode::INVALID ARGUMENTS

¢ telux::common::ErrorCode::DEVICE_IN_USE

¢ telux::common::ErrorCode::NO_MEMORY

Returns

Status of setOperatingMode i.e. success or suitable error code.

4.3.1.32.2.10 virtual telux::common::Status telux::tel::IPhoneManager::registerListener ( std::weak_ <«
ptr< IPhoneListener > listener ) [pure virtual]

Register a listener for specific events in the telephony subsystem.

Parameters

in \ listener Pointer to Phone Listener object that processes the notification

Returns

Status of registerListener i.e. success or suitable error code.

4.3.1.32.2.11 virtual telux::common::Status telux::tel::IPhoneManager::removeListener ( std::weak_ <«
ptr< IPhoneListener > listener ) [pure virtual]

Remove a previously added listener.

Parameters

in | listener Pointer to Phone Listener object that needs to be removed |
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Returns

Status of removelListener i.e. success or suitable error code.

4.3.1.33 class telux::tel::ICellularCapabilityCallback

Interface for callback corresponding to cellular capability request. Client needs to implement this interface
to get single shot responses for commands like get cellular capability.

The methods in callback can be invoked from multiple different threads. The implementation should be
thread safe.

Public member functions

* virtual void cellularCapabilityResponse (CellularCapabilityInfo capabilityInfo,
telux::common::ErrorCode error)

* virtual ~ICellularCapabilityCallback ()

4.3.1.33.1 Constructors and Destructors

4.3.1.33.1.1 virtual telux::tel::ICellularCapabilityCallback::~ICellularCapabilityCallback ( )
[virtual]

4.3.1.33.2 Member Function Documentation

4.3.1.33.2.1 virtual void telux::tel::ICellularCapabilityCallback::cellularCapabilityResponse (
CellularCapabilitylnfo capabilitylnfo, telux::common::ErrorCode error ) [virtual]

This function is called with the response to requestCellularCapabilityInfo API.

Parameters
in capabilitylnfo Cellular capability information.
in error Return code for whether the operation succeeded or failed

¢ telux::common::ErrorCode::SUCCESS
¢ telux::common::ErrorCode::INTERNAL
¢ telux::common::ErrorCode::NO_MEMORY

4.3.1.34 class telux::tel::IOperatingModeCallback
Interface for operating mode callback object. Client needs to implement this interface to get single shot
responses for commands like request current operating mode.

The methods in callback can be invoked from multiple different threads. The implementation should be
thread safe.
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Public member functions

* virtual void operatingModeResponse (OperatingMode operatingMode, telux::common::ErrorCode
error)

¢ virtual ~IOperatingModeCallback ()

4.3.1.34.1 Constructors and Destructors
4.3.1.34.1.1 virtual telux::tel::l0OperatingModeCallback::~IOperatingModeCallback ( ) [virtual]
4.3.1.34.2 Member Function Documentation

4.3.1.34.2.1 virtual void telux::tel::lOperatingModeCallback::operatingModeResponse ( OperatingMode
operatingMode, telux::common::ErrorCode error ) [virtual]

This function is called with the response to requestOperatingMode API.

Parameters
in operatingMode OperatingMode
in error Return code for whether the operation succeeded or failed

¢ telux::common::ErrorCode::SUCCESS
e telux::common::ErrorCode::INTERNAL_ERR
¢ telux::common::ErrorCode::NO_MEMORY

4.3.1.35 class telux::tel::SignalStrength
SignalStrength class provides access to LTE, GSM, CDMA, WCDMA, TDSCDMA signal strengths.
Public member functions

* SignalStrength (std::shared_ptr< LteSignalStrengthInfo > IteSignalStrengthlInfo, std::shared_ptr<
GsmSignalStrengthInfo > gsmSignalStrengthlInfo, std::shared_ptr< CdmaSignalStrengthInfo >
cdmaSignalStrengthlnfo, std::shared_ptr< WcdmaSignalStrengthInfo > wcdmaSignalStrengthInfo,
std::shared_ptr< TdscdmaSignalStrengthInfo > tdscdmaSignalStrengthInfo, std::shared_ptr<
Nr5gSignalStrengthInfo > nr5gSignalStrengthInfo)

* std::shared_ptr< LteSignalStrengthlnfo > getLteSignalStrength ()

* std::shared_ptr< GsmSignalStrengthInfo > getGsmSignalStrength ()

* std::shared_ptr< CdmaSignalStrengthInfo > getCdmaSignalStrength ()

* std::shared_ptr< WcdmaSignalStrengthInfo > getWcdmaSignalStrength ()

e std::shared_ptr< TdscdmaSignalStrengthInfo > getTdscdmaSignalStrength ()
* std::shared_ptr< Nr5gSignalStrengthInfo > getNr5gSignalStrength ()

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 260



Telematics SDK Interfaces

4.3.1.35.1 Constructors and Destructors

4.3.1.35.1.1 telux::tel::SignalStrength::SignalStrength ( std::shared_ptr< LteSignalStrengthinfo
> lteSignalStrengthinfo, std::shared_ptr< GsmSignalStrengthinfo > gsmSignal«
Strengthinfo, std::shared_ptr< CdmaSignalStrengthinfo > cdmaSignalStrengthinfo,
std::shared_ptr< WcdmasSignalStrengthinfo > wedmaSignalStrengthinfo, std::shared:—
_ptr< TdscdmaSignalStrengthinfo > tdscdmaSignalStrengthinfo, std::shared_ptr<
Nr5gSignalStrengthinfo > nr5gSignalStrengthinfo )

4.3.1.35.2 Member Function Documentation

4.3.1.35.2.1 std::shared_ptr<LteSignalStrengthinfo> telux::tel::SignalStrength::getLteSignalStrength (
)

Gives LTE signal strength instance.

Returns

Pointer to LTE signal strength instance that can be used to get Ite dbm, signal level values.

4.3.1.35.2.2 std::shared_ptr<GsmSignalStrengthinfo> telux::tel::SignalStrength::getGsmSignal«-
Strength ()

Gives GSM signal strength instance.

Returns

Pointer to GSM signal strength instance that can be used to get GSM dbm, signal level values.

4.3.1.35.2.3 std::shared_ptr<CdmaSignalStrengthinfo> telux::tel::SignalStrength::getCdmaSignal«
Strength ()

Gives CDMA signal strength instance.

Returns

Pointer to CDMA signal strength instance that can be used to get cdma/evdo dbm, signal level values.

4.3.1.35.2.4 std::shared_ptr<WcdmaSignalStrengthinfo> telux::tel::SignalStrength::getWcdmaSignal«
Strength ( )

Gives WCDMA signal strength instance.

Returns

Pointer to WCDMA signal strength instance that can be used to get WCDMA dbm, signal level values.
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4.3.1.35.2.5 std::shared_ptr<TdscdmaSignalStrengthinfo> telux::tel::SignalStrength::getTdscdma+«
SignalStrength ( )

Gives TDSWCDMA signal strength instance.

Returns

Pointer to TDSWCDMA signal strength instance that can be used to get TDSCDMA RSCP value.

4.3.1.35.2.6 std::shared_ptr<Nr5gSignalStrengthinfo> telux::tel::SignalStrength::getNr5gSignal«
Strength ()

Gives 5G NR signal strength instance.

Returns

Pointer to 5G NR signal strength instance that can be used to get 5G NR dbm and snr values.

4.3.1.36 class telux::tel::LteSignalStrengthinfo

LTE signal strength class provides methods to get details of lte signals like dbm, signal level, reference
signal-to-noise ratio, channel quality indicator and signal strength.

Public member functions

» LteSignalStrengthlnfo (int lteSignalStrength, int lteRsrp, int IteRsrq, int lteRssnr, int IteCqi, int
timingAdvance)

* const SignalStrengthLevel getLevel () const

* const int getDbm () const

* const int getLteSignalStrength () const

* const int getL.teReferenceSignalReceiveQuality () const
* const int getL.teReferenceSignalSnr () const

* const int getLteChannelQualityIndicator () const

* const int getTimingAdvance () const

4.3.1.36.1 Constructors and Destructors

4.3.1.36.1.1 telux::tel::LteSignalStrengthinfo::LteSignalStrengthinfo ( int /teSignalStrength, int IteRsrp,
int lteRsrq, int IteRssnr, int IteCqi, int timingAdvance )

4.3.1.36.2 Member Function Documentation

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 262



Telematics SDK Interfaces

4.3.1.36.2.1 const SignalStrengthLevel telux::tel::LteSignalStrengthinfo::getLevel ( ) const
Get signal level in the range.

Returns

Signal levels indicates the quality of signal being received by the device.

4.3.1.36.2.2 const int telux::tel::LteSignalStrengthinfo::getDbm ( ) const

Get the signal strength in dBm. (Valid value range [-140, -44] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Returns

LTE dBm value.

4.3.1.36.2.3 const int telux::tel::LteSignalStrengthinfo::getLteSignalStrength ( ) const

Get the LTE signal strength. (Valid value range [0, 31] and INVALID_SIGNAL_STRENGTH_VALUE
1.e. unavailable).

Returns

LTE signal strength.

4.3.1.36.2.4 const int telux::tel::LteSignalStrengthinfo::getLteReferenceSignalReceiveQuality ( ) const

Get LTE reference signal receive quality in dB. (Valid value range [-20, -3] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Returns

LteRsrq.

4.3.1.36.2.5 const int telux::tel::LteSignalStrengthinfo::getLteReferenceSignalSnr ( ) const

Get LTE reference signal signal-to-noise ratio, multiply by 0.1 to get SNR in dB. (Valid value range [-200,
+300] and INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable). (-200 = -20.0 dB, +300 = 30dB).

Returns

LteSnr.
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4.3.1.36.2.6 const int telux::tel::LteSignalStrengthinfo::getLteChannelQualityindicator ( ) const

Get LTE channel quality indicator. (Valid value range [0, 15] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Deprecated

This API not being supported

Returns

LteCql.

4.3.1.36.2.7 const int telux::tel::LteSignalStrengthinfo::getTimingAdvance ( ) const

Get the timing advance in micro seconds. (Valid value range [0, Ox7FFFFFFE] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Deprecated

This API not being supported

Returns

Timing advance value.

4.3.1.37 class telux::tel::GsmSignalStrengthinfo

GSM signal strength provides methods to get GSM signal strength in dBm and GSM signal level.

Public member functions

* GsmSignalStrengthInfo (int gsmSignalStrength, int gsmBitErrorRate, int timingAdvance)

* const SignalStrengthLevel getLevel () const
* const int getDbm () const

* const int getGsmSignalStrength () const

* const int getGsmBitErrorRate () const

* const int getTimingAdvance ()

4.3.1.37.1 Constructors and Destructors

4.3.1.37.1.1 telux::tel::GsmSignalStrengthinfo::GsmSignalStrengthinfo ( int gsmSignalStrength, int

gsmBitErrorRate, int timingAdvance )

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

264



Telematics SDK Interfaces

4.3.1.37.2 Member Function Documentation
4.3.1.37.2.1 const SignalStrengthLevel telux::tel::GsmSignalStrengthinfo::getLevel ( ) const
Get signal level in the range.

Returns

Signal levels indicates the quality of signal being received by the device.

4.3.1.37.2.2 const int telux::tel::GsmSignalStrengthinfo::getDbm ( ) const

Get the signal strength in dBm. (Valid value range [-113, -51] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Returns

GSM signal strength in dBm.

4.3.1.37.2.3 const int telux::tel::GsmSignalStrengthinfo::getGsmSignalStrength ( ) const

Get the GSM signal strength. (Valid value range [0, 31] and INVALID_SIGNAL_STRENGTH_VALUE
i.e. unavailable).

Returns

GSM signal strength.

4.3.1.37.2.4 const int telux::tel::GsmSignalStrengthinfo::getGsmBitErrorRate ( ) const

Get the GSM bit error rate. (Valid value range [0, 7] and INVALID_SIGNAL_STRENGTH_VALUE i.e.
unavailable).

Deprecated

This API not being supported

Returns

GSM bit error rate.

4.3.1.37.2.5 const int telux::tel::GsmSignalStrengthinfo::getTimingAdvance ( )

Get the timing advance in bit periods . 1 bit period = 48/13 us (Valid value range [0, 219] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Deprecated

This API not being supported
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Returns

timing advance.

4.3.1.38 class telux::tel::CdmaSignalStrengthinfo

CDMA signal strength provides methods to get details of CDMA and EVDO like signal strength in dBm
and signal level.

Public member functions

* CdmaSignalStrengthInfo (int cdmaDbm, int cdmaEcio, int evdoDbm, int evdoEcio, int
evdoSignalNoiseRatio)

* const SignalStrengthLevel getLevel () const
* const int getDbm () const

* const int getCdmakEcio () const

* const int getEvdoEcio () const

* const int getEvdoSignalNoiseRatio () const

4.3.1.38.1 Constructors and Destructors

4.3.1.38.1.1 telux::tel::CdmaSignalStrengthinfo::CdmaSignalStrengthinfo ( int cdmaDbm, int
cdmakcio, int evdoDbm, int evdoEcio, int evdoSignalNoiseRatio )

4.3.1.38.2 Member Function Documentation
4.3.1.38.2.1 const SignalStrengthLevel telux::tel::CdmaSignalStrengthinfo::getLevel ( ) const

Get signal level in the range.

Returns

Signal levels indicates the quality of signal being received by the device.
4.3.1.38.2.2 const int telux::tel::CdmaSignalStrengthinfo::getDbm ( ) const
Get the signal strength in dBm.

Returns

Minimum value of Evdo dBm and Cdma dBm.
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4.3.1.38.2.3 const int telux::tel::CdmaSignalStrengthinfo::getCdmaEcio ( ) const

Get the CDMA Ec/lo in dB.

Returns

CDMA Ec/lo.

4.3.1.38.2.4 const int telux::tel::CdmaSignalStrengthinfo::getEvdoEcio ( ) const

Get the EVDO Ec/Io in dB.

Returns

EVDO Ec/lo.

4.3.1.38.2.5 const int telux::tel::CdmaSignalStrengthinfo::getEvdoSignalNoiseRatio ( ) const
Get the EVDO signal noise ratio. (Valid value range [0, 8] and 8 is the highest signal to noise ratio.

Returns

EVDO SNR.

4.3.1.39 class telux::tel::WcdmaSignalStrengthinfo

WCDMA signal strength provides methods to get WCDMA signal strength in dBm and WCDMA signal
level.

Public member functions

¢ WcdmaSignalStrengthInfo (int signalStrength, int bitErrorRate)
* const SignalStrengthLevel getLevel () const

* const int getDbm () const

* const int getSignalStrength () const

* const int getBitErrorRate () const

4.3.1.39.1 Constructors and Destructors

4.3.1.39.1.1 telux::tel::WcdmaSignalStrengthinfo::WcdmaSignalStrengthinfo ( int signalStrength, int
bitErrorRate )

4.3.1.39.2 Member Function Documentation
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4.3.1.39.2.1 const SignalStrengthLevel telux::tel::WcdmaSignalStrengthinfo::getLevel ( ) const
Get signal level in the range.

Returns

Signal levels indicates the quality of signal being received by the device.

4.3.1.39.2.2 const int telux::tel::WcdmaSignalStrengthinfo::getDbm () const

Get the signal strength in dBm. (Valid value range [-113, -51] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Returns

WCDMA signal strength in dBm.

4.3.1.39.2.3 const int telux::tel::WcdmaSignalStrengthinfo::getSignalStrength ( ) const

Get the WCDMA signal strength. (Valid value range [0, 31] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Returns

WCDMA signal strength.

4.3.1.39.2.4 const int telux::tel::WcdmaSignalStrengthinfo::getBitErrorRate ( ) const

Get the WCDMA bit error rate. (Valid value range [0, 7] and INVALID_SIGNAL_STRENGTH_VALUE
i.e. unavailable).

Deprecated

This API not being supported

Returns

WCDMA bit error rate.

4.3.1.40 class telux::tel::TdscdmaSignalStrengthinfo
Tdscdma signal strength provides methods to get received signal code power.
Public member functions

* TdscdmaSignalStrengthInfo (int rscp)

* const int getRscp () const
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4.3.1.40.1 Constructors and Destructors

4.3.1.40.1.1 telux::tel::TdscdmaSignalStrengthinfo::TdscdmaSignalStrengthinfo ( int rscp )
4.3.1.40.2 Member Function Documentation

4.3.1.40.2.1 const int telux::tel::TdscdmaSignalStrengthinfo::getRscp ( ) const

Get TdScdma received signal code power in dBm. (Valid Range [-120,-25], and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable).

Returns

TdScdma signal code power.

4.3.1.41 class telux::tel::Nr5gSignalStrengthinfo
5G NR signal strength provides methods to get signal strength and signal-to-noise ratio.
Public member functions

* Nr5gSignalStrengthInfo (int rsrp, int rsrq, int rssnr)
* const SignalStrengthLevel getLevel () const

* const int getDbm () const

* const int getReferenceSignalReceiveQuality () const

* const int getReferenceSignalSnr () const

4.3.1.41.1 Constructors and Destructors

4.3.1.41.1.1 telux::tel::Nr5gSignalStrengthinfo::Nr5gSignalStrengthinfo ( int rsrp, int rsrq, int rssnr )
4.3.1.41.2 Member Function Documentation

4.3.1.41.2.1 const SignalStrengthLevel telux::tel::Nr5gSignalStrengthinfo::getLevel ( ) const

Get signal level in the range.

Returns

Signal levels indicates the quality of signal being received by the device.
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4.3.1.41.2.2 const int telux::tel::Nr5gSignalStrengthinfo::getDbm ( ) const

Get the signal strength in dBm. (Valid value range [-140, -44] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable). INVALID_SIGNAL_STRENGTH_VALUE
indicates that modem is not in ENDC connected mode.

Returns

5G NR dBm value.

4.3.1.41.2.3 const int telux::tel::Nr5gSignalStrengthinfo::getReferenceSignalReceiveQuality ( ) const

Get 5G NR reference signal receive quality in dB. (Valid value range [-20, -3] and
INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable). INVALID_SIGNAL_STRENGTH_VALUE
indicates that modem is not in ENDC connected mode.

Returns

5G NR rsrq.

4.3.1.41.2.4 const int telux::tel::Nr5gSignalStrengthinfo::getReferenceSignalSnr ( ) const

Get 5G NR reference signal signal-to-noise ratio, multiply by 0.1 to get SNR in dB. (Valid value range
[-200, +300] and INVALID_SIGNAL_STRENGTH_VALUE i.e. unavailable). (-200 = -20.0 dB, +300 =
30dB). INVALID_SIGNAL_STRENGTH_VALUE indicates that modem is not in ENDC connected mode.

Returns

5G NR signal-to-noise.

4.3.1.42 class telux::tel::VoiceServicelnfo

VoiceServicelnfo is a container class for obtaining serving state details like phone is registered to home
network, roaming, in service, out of service or only emergency calls allowed.

Public member functions

¢ VoiceServicelnfo (VoiceServiceState voiceServiceState, VoiceServiceDenialCause denialCause,
RadioTechnology radioTech)

* VoiceServiceState getVoiceServiceState ()

* VoiceServiceDenialCause getVoiceServiceDenialCause ()
* bool isEmergency ()

¢ bool isInService ()

¢ bool isOutOfService ()

* RadioTechnology getRadioTechnology ()
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4.3.1.42.1 Constructors and Destructors

4.3.1.42.1.1 telux::tel::VoiceServicelnfo::VoiceServicelnfo ( VoiceServiceState voiceServiceState,
VoiceServiceDenialCause denialCause, RadioTechnology radioTech )

4.3.1.42.2 Member Function Documentation
4.3.1.42.2.1 \VoiceServiceState telux::tel::VoiceServicelnfo::getVoiceServiceState ( )

Get voice service state.

Returns

VoiceServiceState

4.3.1.42.2.2 \VoiceServiceDenialCause telux::tel::VoiceServicelnfo::getVoiceServiceDenialCause ( )

Get Voice service denial cause

Returns

VoiceServiceDenialCause

4.3.1.42.2.3 bool telux::tel::VoiceServicelnfo::isEmergency ( )

Check if phone service is in emergency mode (i.e Only emergency numbers are allowed)

4.3.1.42.2.4 bool telux::tel::VoiceServicelnfo::isinService ( )

Check if phone is registered to home network or roaming network, phone is in service mode

4.3.1.42.2.5 bool telux::tel::VoiceServicelnfo::isOutOfService ( )

check if phone not registered, phone is in out of service mode

4.3.1.42.2.6 RadioTechnology telux::tel::VoiceServicelnfo::getRadioTechnology ( )

Get voice radio technology

Returns

RadioTechnology

4.3.2 Enumeration Type Documentation
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4.3.2.1 enum telux::tel::CellType [strong]
Defines all the cell info types.

Enumerator

GSM
CDMA
LTE
WCDMA
TDSCDMA
NR5G

4.3.2.2 enum telux::tel::ECallVariant [strong]
ECall Variant

Enumerator

ECALL_TEST Initiate a test voice eCall with a configured telephone number stored in the USIM.

ECALL_EMERGENCY Initiate an emergency eCall. The trigger can be a manually initiated eCall or
automatically initiated eCall.

ECALL_VOICE Initiate a regular voice call with capability to transfer an MSD.

4.3.2.3 enum telux::tel::EmergencyCallType [strong]
Emergency Call Type

Enumerator

CALL _TYPE_ECALL eCall (0x0C)

4.3.2.4 enum telux::tel::ECallMsdTransmissionStatus [strong]

MSD Transmission Status

Enumerator

SUCCESS In-band MSD transmission is successful

FAILURE In-band MSD transmission failed

MSD_TRANSMISSION_STARTED In-band MSD transmission started

NACK_OUT_OF_ORDER Out of order NACK message detected during in-band MSD transmission

ACK_OUT_OF _ORDER Out of order ACK message detected during in-band MSD transmission

START_RECEIVED SEND-MSD(START) is received and SYNC is locked during in-band MSD
transmission

LL_ACK_RECEIVED Link-Layer Acknowledgement(LL-ACK) is received during in-band MSD
transmission

OUTBAND_MSD_TRANSMISSION_STARTED Outband MSD transmission started in NG eCall

OUTBAND_MSD_TRANSMISSION_SUCCESS Outband MSD transmission succeeded in NG eCall

OUTBAND_MSD_TRANSMISSION_FAILURE Outband MSD transmission failed in NG eCall
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4.3.2.5 enum telux::tel::ECallCategory [strong]
ECall category

Enumerator

VOICE_EMER_CAT_AUTO_ECALL Automatic emergency call
VOICE_EMER_CAT_MANUAL Manual emergency call

4.3.2.6 enum telux::tel::ECallVehicleType
Represents a vehicle class as per European eCall MSD standard. i.e. EN 15722.

Enumerator

PASSENGER_VEHICLE_CLASS M1
BUSES _AND_COACHES_CLASS_M2
BUSES_AND_COACHES_CLASS_M3
LIGHT_COMMERCIAL_VEHICLES CLASS N1
HEAVY_DUTY_VEHICLES_CLASS_N2
HEAVY_DUTY_VEHICLES_CLASS_N3
MOTOR_CYCLES_CLASS_L1E
MOTOR_CYCLES_CLASS_L2E
MOTOR_CYCLES_CLASS_L3E
MOTOR_CYCLES_CLASS_L4E
MOTOR_CYCLES_CLASS_L5E
MOTOR_CYCLES CLASS L6E
MOTOR_CYCLES_CLASS_L7E

4.3.2.7 enum telux::tel::ECallOptionalDataType [strong]
Represents OptionalDataType class as per European eCall MSD standard. i.e. EN 15722.
Enumerator
ECALL _DEFAULT
4.3.2.8 enum telux::tel::ECallMode [strong]
Represents eCall operating mode

Enumerator

NORMAL eCall and normal voice calls are allowed
ECALL_ONLY Only eCall is allowed
NONE Invalid mode

4.3.2.9 enum telux::tel::ECallModeReason [strong]

Represents eCall operating mode change reason
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Enumerator

NORMAL eCall operating mode changed due to normal operation like setting of eCall mode
ERA_GLONASS eCall operating mode changed due to ERA-GLONASS operation

4.3.2.10 enum telux::tel::HlapTimerStatus [strong]

Represents the status of an eCall High Level Application Protocol(HLAP) timer that is maintained by the
UE state machine.

Enumerator

UNKNOWN Unknown
INACTIVE eCall Timer is Inactive i.e it has not started or it has stopped/expired
ACTIVE eCall Timer is Active i.e it has started but not yet stopped/expired

4.3.2.11 enum telux::tel::HlapTimerEvent [strong]
Represents an event causing a change in the the status of eCall High Level Application Protocol (HLAP)
timer that is maintained by the UE state machine.

Timer STARTED notification is provided when the timer moves from INACTIVE to ACTIVE state. Timer
STOPPED notification is provided when the timer moves from ACTIVE to INACTIVE state, after its
underlying condition is satisfied. Timer EXPIRED notification is provided when the timer moves from
ACTIVE to INACTIVE state, after its underlying condition not satisfied until its timeout.

Enumerator

UNKNOWN Unknown

UNCHANGED No change in timer status
STARTED eCall Timer is Started
STOPPED eCall Timer is Stopped
EXPIRED eCall Timer is expired

4.3.2.12 enum telux::tel::RadioState [strong]
Defines the radio state

Enumerator

RADIO_STATE_OFF Radio is explicitly powered off
RADIO_STATE_UNAVAILABLE Radio unavailable (eg, resetting or not booted)
RADIO _STATE_ON Radio is on

4.3.2.13 enum telux::tel::ServiceState [strong]
Defines the service states

Deprecated

Use requestVoiceServiceState() API or to know the status of phone
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Enumerator

EMERGENCY_ONLY Only emergency calls allowed

IN_SERVICE Normal operation, device is registered with a carrier and online
OUT_OF_SERVICE Device is not registered with any carrier

RADIO_OFF Device radio is off - Airplane mode for example

4.3.2.14 enum telux::tel::RadioTechnology [strong]
Defines all available radio access technologies

Enumerator

RADIO_TECH_UNKNOWN Network type is unknown
RADIO_TECH_GPRS Network type is GPRS
RADIO_TECH_EDGE Network type is EDGE
RADIO_TECH_UMTS Network type is UMTS
RADIO_TECH_IS95A Network type is IS95A
RADIO_TECH_IS95B Network type is IS95B
RADIO_TECH_1xRTT Network type is 1xRTT
RADIO_TECH_EVDO_0 Network type is EVDO revision 0
RADIO_TECH_EVDO_A Network type is EVDO revision A
RADIO_TECH_HSDPA Network type is HSDPA
RADIO_TECH_HSUPA Network type is HSUPA
RADIO_TECH_HSPA Network type is HSPA
RADIO_TECH_EVDO_B Network type is EVDO revision B
RADIO_TECH_EHRPD Network type is eHRPD
RADIO_TECH_LTE Network type is LTE
RADIO_TECH_HSPAP Network type is HSPA+
RADIO_TECH_GSM Network type is GSM, Only supports voice
RADIO_TECH_TD_SCDMA Network type is TD SCDMA
RADIO_TECH_IWLAN Network type is TD IWLAN
RADIO_TECH LTE_CA Network type is LTE CA
RADIO_TECH_NR5G Network type is NR5SG

4.3.2.15 enum telux::tel::RATCapability [strong]
Defines all available RAT capabilities for each subscription

Enumerator

AMPS

CDMA

HDR

GSM

WCDMA

LTE

TDS

NR5G NR5G NSA mode
NR5GSA NRS5G SA mode

80-PF458-2 Rev. AB MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

275



Telematics SDK Interfaces

4.3.2.16 enum telux::tel::VoiceServiceTechnology [strong]
Defines all voice support available on device

Enumerator

VOICE_TECH_GW_CSFB
VOICE_TECH_1x_CSFB
VOICE_TECH_VOLTE

4.3.2.17 enum telux::tel::OperatingMode [strong]
Defines operating modes of the device.

Enumerator

ONLINE Online mode

AIRPLANE Low Power mode i.e temporarily disabled RF
FACTORY_TEST Special mode for manufacturer use

OFFLINE Device has deactivated RF and partially shutdown
RESETTING Device is in process of power cycling
SHUTTING_DOWN Device is in process of shutting down
PERSISTENT_LOW_POWER Persists low power mode even on reset

4.3.2.18 enum telux::tel::EcbMode [strong]
Emergency callback mode

Enumerator

NORMAL Device is not in emergency callback mode(ECBM)
EMERGENCY Device is in emergency callback mode(ECBM)

4.3.2.19 enum telux::tel::SignalStrengthLevel [strong]
Defines all the signal levels that SignalStrength class can return where level 1 is low and level 5 is high.

Enumerator

LEVEL_1
LEVEL 2
LEVEL_3
LEVEL 4
LEVEL_5
LEVEL_UNKNOWN

4.3.2.20 enum telux::tel::VoiceServiceState [strong]

Defines the voice service states
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Enumerator

NOT_REG _AND_NOT_SEARCHING Not registered, MT is not currently searching a new operator to
register

REG_HOME Registered, home network

NOT_REG_AND_SEARCHING Not registered, but MT is currently searching a new operator to
register

REG_DENIED Registration denied

UNKNOWN Unknown

REG_ROAMING Registered, roaming

NOT_REG_AND_EMERGENCY_AVAILABLE_AND_NOT_SEARCHING Same as
NOT_REG_AND_NOT_SEARCHING but indicates that emergency calls are enabled

NOT_REG _AND _EMERGENCY_AVAILABLE AND SEARCHING Same as
NOT_REG_AND_SEARCHING but indicates that emergency calls are enabled

REG_DENIED AND_EMERGENCY_AVAILABLE Same as REG_DENIED but indicates that
emergency calls are enabled

UNKNOWN_AND_EMERGENCY_AVAILABLE Same as UNKNOWN but indicates that emergency
calls are enabled

4.3.2.21 enum telux::tel::VoiceServiceDenialCause [strong]

Defines the voice service denial cause why voice service state registration was denied See 3GPP TS 24.008,
10.5.3.6 and Annex G.

Enumerator

UNDEFINED Undefined

GENERAL General

AUTH_FAILURE Authentication Failure

IMSI_UNKNOWN IMSI unknown in HLR

ILLEGAL_MS Illegal Mobile Station (MS), network refuses service to the MS either because an
identity of the MS is not acceptable to the network or because the MS does not pass the
authentication check

IMSI_UNKNOWN_VLR IMSI unknown in Visitors Location Register (VLR)

IMEI_NOT_ACCEPTED Network does not accept emergency call establishment using an IMEI or not
accept attach procedure for emergency services using an IMEI

ILLEGAL_ME ME used is not acceptable to the network

GPRS_SERVICES_NOT_ALLOWED Not allowed to operate GPRS services.

GPRS_NON_GPRS_NOT_ALLOWED Not allowed to operate either GPRS or non-GPRS services

MS_IDENTITY_FAILED the network cannot derive the MS's identity from the P-TMSI/GUTL

IMPLICITLY_DETACHED network has implicitly detached the MS

GPRS_NOT_ALLOWED IN_PLMN GPRS services not allowed in this PLMN

MSC_TEMPORARILY_NOT_REACHABLE MSC temporarily not reachable

SMS_PROVIDED VIA_GPRS SMS provided via GPRS in this routing area

NO_PDP_CONTEXT_ACTIVATED No PDP context activated

PLMN_NOT_ALLOWED if the network initiates a detach request or UE requests a services, in a
PLMN where the MS, by subscription or due to operator determined barring is not allowed to
operate.

LOCATION_AREA _NOT_ALLOWED network initiates a detach request, in a location area where the
HPLMN determines that the MS, by subscription, is not allowed to operate or roaming subscriber
the subscriber is denied service even if other PLMNs are available on which registration was
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possible
ROAMING_NOT_ALLOWED Roaming not allowed in this Location Area
NO_SUITABLE_CELLS No Suitable Cells in this Location Area
NOT_AUTHORIZED Not Authorized for this CSG
NETWORK_FAILURE Network Failure
MAC_FAILURE MAC failure
SYNC_FAILURE USIM detects that the SQN in the AUTHENTICATION REQUEST or
AUTHENTICATION_AND_CIPHERING REQUEST message is out of range
CONGESTION network cannot serve a request from the MS because of congestion
GSM_AUTHENTICATION_UNACCEPTABLE GSM Authentication unacceptable
SERVICE_OPTION_NOT_SUPPORTED Service option not supported
SERVICE_OPTION_NOT _SUBCRIBED Requested service option not subscribed
SERVICE_OPTION_OUT_OF_ORDER Service option temporarily out of order
CALL_NOT_IDENTIFIED Call cannot be identified
RETRY_FOR_NEW_CELL Retry upon entry into a new cell
INCORRECT_MESSAGE Semantically incorrect message
INVALID_INFO Invalid mandatory information
MSG_TYPE_NOT_IMPLEMENTED Message type non-existent or not implemented
MSG_NOT_COMPATIBLE Message not compatible with protocol state
INFO_NOT_IMPLEMENTED Information element non-existent or not implemented
CONDITIONAL_IE_ERROR Conditional IE error
PROTOCOL_ERROR_UNSPECIFIED Protocol error, unspecified
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4.4 Call

This section contains APIs related to Call.

4.4.1 Data Structure Documentation

4.41.1 class telux::tel::ICall

ICall represents a call in progress. An ICall cannot be directly created by the client, rather it is returned as a
result of instantiating a call or from the PhoneListener when receiving an incoming call.

Public member functions

* virtual telux::common::Status answer (std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status hold (std::shared_ptr< telux::common::ICommandResponseCallback
> callback=nullptr)=0

* virtual telux::common::Status resume (std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status reject (std::shared_ptr< telux::common::ICommandResponseCallback
> callback=nullptr)=0

* virtual telux::common::Status reject (const std::string &rejectSMS, std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status hangup (std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status playDtmfTone (char tone, std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status startDtmfTone (char tone, std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status stopDtmfTone (std::shared_ptr<
telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual CallState getCallState ()=0

* virtual int getCalllndex ()=0

* virtual CallDirection getCallDirection ()=0

* virtual std::string getRemotePartyNumber ()=0
* virtual CallEndCause getCallEndCause ()=0

* virtual int getPhoneld ()=0

* virtual bool isMultiPartyCall ()=0

e virtual ~ICall ()
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4.41.1.1 Constructors and Destructors
4.4.1.1.1.1 virtual telux::tel::ICall::~ICall ( ) [virtual]
4.41.1.2 Member Function Documentation

4.4.1.1.2.1 virtual telux::common::Status telux::tel::ICall::answer ( std::shared_ptr< telux::common::«
ICommandResponseCallback > callback = nullptr ) [pure virtual]

Allows the client to answer the call. This is only applicable for CallState::INCOMING and

CallState:: WAITING calls. If a Waiting call is being answered and the existing call is Active, then existing
call will move to Hold state.If the existing call is on Hold already, then it will remain on Hold. The waiting
call state transition from Waiting to Active.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters

in callback - optional callback pointer to get the response of answer

request below are possible error codes for callback response

¢ telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode::MODEM_ERR

¢ telux::common::ErrorCode::INTERNAL_ERR

e telux::common::ErrorCode::INVALID_ STATE

¢ telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::INVALID ARGUMENTS

¢ telux::common::ErrorCode::OPERATION_NOT_ALLOW<«
ED

e telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of hold function i.e. success or suitable error code.

4.4.1.1.2.2 virtual telux::common::Status telux::tel::ICall::hold ( std::shared_ptr< telux::common::l+-
CommandResponseCallback > callback = nullptr ) [pure virtual]
Puts the ongoing call on hold.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.
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Parameters

in

callback

- optional callback pointer to get the response of hold request
below are possible error codes for callback response

:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:

e telux:
e telux:
e telux:
e telux:
e telux:
* telux:
e telux:
e telux:
e telux:

ED

* telux:

.common:
.common:
.common:
.common:
.common:
.common:
.common:
.common:
.common:

.common:

:ErrorCode:

:SUCCESS
:RADIO_NOT_AVAILABLE
:NO_MEMORY

:MODEM_ERR
:INTERNAL_ERR
:INVALID_STATE
:INVALID_CALL_ID
:INVALID_ARGUMENTS
:OPERATION_NOT_ALLOW«-

:GENERIC_FAILURE

Returns

Status of hold function i.e. success or suitable error code.

4.4.1.1.2.3 virtual telux::common::Status telux::tel::ICall::resume ( std::shared_ptr< telux::common:-
::iCommandResponseCallback > callback = nullptr )

Resumes this call from on-hold state to active state

[pure virtual]

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission

to invoke this API successfully.

Parameters

in

callback

- optional callback pointer to get the response of resume

request below are possible error codes for callback response
::ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:

e telux:
e telux:
e telux:
e telux:
e telux:
e telux:
e telux:
e telux:
e telux:

ED

¢ telux:

.common
.common:
.common:
.common:
.common:
.common:
.common:
.common:
.common:

.common:

:ErrorCode:

:SUCCESS
:RADIO_NOT_AVAILABLE
:NO_MEMORY

:MODEM_ERR
:INTERNAL_ERR
:INVALID_STATE
:INVALID_CALL_ID
:INVALID_ARGUMENTS
:OPERATION_NOT_ALLOW«

:GENERIC_FAILURE

Returns

Status of resume function i.e. success or suitable error code.
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4.4.1.1.2.4 Vvirtual telux::common::Status telux::tel::ICall::reject ( std::shared_ptr< telux::common::l-—
CommandResponseCallback > callback = nullptr ) [pure virtual]

Reject the incoming/waiting call. Only applicable for CallState::INCOMING and CallState:: WAITING
calls.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters

in callback - optional callback pointer to get the response of reject request

below are possible error codes for callback response

¢ telux::common::ErrorCode::SUCCESS

e telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

e telux::common::ErrorCode::MODEM_ERR

¢ telux::common::ErrorCode::INTERNAL_ERR

e telux::common::ErrorCode::INVALID_ STATE

¢ telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::INVALID ARGUMENTS

¢ telux::common::ErrorCode::OPERATION_NOT_ALLOW «
ED

e telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of reject function i.e. success or suitable error code.

4.41.1.2.5 Vvirtual telux::common::Status telux::tel::ICall::reject ( const std::string & rejectSMS,
std::shared_ptr< telux::common::ICommandResponseCallback > callback = nullptr )
[pure virtual]

Reject the call and send an SMS to caller. Only applicable for CallState::INCOMING and
CallState::WAITING calls.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.
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Parameters

in rejectSMS SMS string used to send in response to a call rejection.

in callback - optional callback pointer to get the response of rejectwithSMS

request below are possible error codes for callback response

e telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

e telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode:: MODEM_ERR

e telux::common::ErrorCode::INTERNAL_ERR

¢ telux::common::ErrorCode::INVALID_STATE

¢ telux::common::ErrorCode::INVALID _CALL_ID

¢ telux::common::ErrorCode::INVALID_ARGUMENTS

e telux::common::ErrorCode::OPERATION _NOT_ALLOW<«+
ED

e telux::common::ErrorCode::GENERIC_FAILURE

Deprecated

This API not being supported

Returns

Status of success for call reject() or suitable error code.

4.41.1.2.6 virtual telux::common::Status telux::tel::ICall::hangup ( std::shared_ptr< telux::common«
::ICommandResponseCallback > callback = nullptr ) [pure virtual]

Hangup the call if the call state is either active, hold, dialing, waiting or alerting.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters

in callback - optional callback pointer to get the response of hangup

request below are possible error codes for callback response

e telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

e telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode:: MODEM_ERR

e telux::common::ErrorCode::INTERNAL_ERR

¢ telux::common::ErrorCode::INVALID_STATE

¢ telux::common::ErrorCode::INVALID_CALL_ID

¢ telux::common::ErrorCode::INVALID_ARGUMENTS

e telux::common::ErrorCode::OPERATION _NOT_ALLOW«+
ED

e telux::common::ErrorCode::GENERIC_FAILURE
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Returns

Status of hangup i.e. success or suitable error code.

4.4.1.1.2.7 virtual telux::common::Status telux::tel::ICall::playDtmfTone ( char tone, std::shared_ptr<
telux::common::ICommandResponseCallback > callback = nullptr ) [pure virtual]

Play a DTMF tone and stop it. The interval for which the tone is played is dependent on the system
implementation. If continuous DTMEF tone is playing, it will be stopped. This API is used to play DTMF
tone on TX path so that it is heard on far end. For DTMF playback on local device on the RX path use
telux::audio::IAudioVoiceStream::playDtmfTone

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters
in tone - a single character with one of 12 values: 0-9, x, #.
in callback - Optional callback pointer to get the result of playDtmfTones
function
Returns

Status of playDtmfTones i.e. success or suitable error code.

4.4.1.1.2.8 virtual telux::common::Status telux::tel::ICall::startDtmfTone ( char tone, std::shared_ptr<
telux::common::ICommandResponseCallback > callback = nullptr ) [pure virtual]

Starts a continuous DTMF tone. To terminate the continous DTMF tone,stopDtmfTone API needs to be
invoked explicitly. This API is used to play DTMF tone on TX path so that it is heard on far end. For
DTMF playback on local device on the RX path use telux::audio::IAudioVoiceStream::playDtmfTone

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters
in tone - a single character with one of 12 values: 0-9, x, #.
in callback - Optional callback pointer to get the result of startDtmfTone
function.
Returns

Status of startDtmfTone i.e. success or suitable error code.
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4.4.1.1.2.9 virtual telux::common::Status telux::tel::ICall::stopDtmfTone ( std::shared_ptr<
telux::common::ICommandResponseCallback > callback = nullptr ) [pure virtual]

Stop the currently playing continuous DTMF tone.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters

in callback - Optional callback pointer to get the result of stopDtmfTone
function.

Returns

Status of stopDtmfTone i.e. success or suitable error code.

4.41.1.2.10 virtual CallState telux::tel::ICall::getCallState ( ) [pure virtual]

Get the current state of the call, such as ringing, in progress etc.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to invoke this API successfully.

Returns

CallState - enumeration representing call State

4.4.1.1.2.11 virtual int telux::tel::ICall::getCallindex ( ) [pure virtual]

Get the unique index of the call assigned by Telephony subsystem

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Returns

Call Index

4.4.1.1.2.12 virtual CallDirection telux::tel::ICall::getCallDirection ( ) [pure virtual]

Get the direction of the call

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Returns

CallDirection - enumeration representing call direction i.e. INCOMING/ OUTGOING
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4.41.1.2.13 virtual std::string telux::tel::ICall::getRemotePartyNumber ( ) [pure virtual]

Get the dailing number

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_PRIVATE_INFO
permission to invoke this API successfully.

Returns

Phone Number to which the call was dialed out. Empty string in case of INCOMING call direction.

4.41.1.2.14 virtual CallEndCause telux::tel::ICall::getCallEndCause ( ) [pure virtual]

Get the cause of the termination of the call.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to invoke this API successfully.

Returns

Enum representing call end cause.

4.41.1.2.15 virtual int telux::tel::ICall::getPhoneld ( ) [pure virtual]

Get id of the phone object which represents the network/SIM on which the call is in progress.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to invoke this API successfully.

Returns

Phone Id.

4.4.1.1.2.16 virtual bool telux::tel::ICall::isMultiPartyCall ( ) [pure virtual]

To check if call is in multi party call(conference) or not

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to invoke this API successfully.

Returns

True if call is in conference otherwise false.

4.4.1.2 class telux::tel::ICallListener

A listener class for monitoring changes in call, including call state change and ECall state change. Override
the methods for the state that you wish to receive updates for.

The methods in listener can be invoked from multiple different threads. The implementation should be
thread safe.
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Public member functions

* virtual void onlncomingCall (std::shared_ptr< ICall > call)
* virtual void onCalllnfoChange (std::shared_ptr< ICall > call)
« virtual void onECallMsdTransmissionStatus (int phoneld, telux::common::ErrorCode errorCode)

* virtual void onECallMsdTransmissionStatus (int phoneld, telux::tel::ECallMsdTransmissionStatus
msdTransmissionStatus)

* virtual void onECallHlapTimerEvent (int phoneld, ECallHlapTimerEvents timersStatus)
* virtual void onEmergencyNetworkScanFail (int phoneld)
* virtual void onEcbmChange (telux::tel::EcbMode mode)

« virtual ~ICallListener ()

4.41.2.1 Constructors and Destructors
4.41.2.1.1 virtual telux::tel::ICallListener::~ICallListener ( ) [virtual]
4.41.2.2 Member Function Documentation

4.4.1.2.2.1 virtual void telux::tel::ICallListener::onlncomingCall ( std::shared_ptr< ICall > call )
[virtual]

This function is called when device receives an incoming/waiting call.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to receive this notification.

Parameters

in call - Pointer to ICall instance ‘

4.4.1.2.2.2 virtual void telux::tel::ICallListener::onCallinfoChange ( std::shared_ptr< ICall > call )
[virtual]

This function is called when there is a change in call attributes

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to receive this notification.

Parameters

in call - Pointer to ICall instance
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4.4.1.2.2.3 virtual void telux::tel::ICallListener::onECallMsdTransmissionStatus ( int phoneld,
telux::common::ErrorCode errorCode ) [virtual]
This function is called when device completes MSD Transmission.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to receive this notification.

Parameters
in phoneld - Unique Id of phone on which MSD Transmission Status is
being reported
in errorCode - Indicates MSD Transmission status i.e. success or failure
Deprecated

Use another onECallMsdTransmissionStatus() API with argument ECallMsdTransmissionStatus

4.4.1.2.2.4 Vvirtual void telux::tel::ICallListener::onECallMsdTransmissionStatus ( int phoneld,
telux::tel::ECallMsdTransmissionStatus msdTransmissionStatus ) [virtuall]
This function is called when MSD Transmission status is changed.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to receive this notification.

Parameters
in phoneld - Unique Id of phone on which MSD Transmission Status is
being reported
in msdTransmission«— - Indicates MSD Transmission status
Status ECallMsdTransmissionStatus

4.4.1.2.2.5 virtual void telux::tel::ICallListener::onECallHlapTimerEvent ( int phoneld, ECallHlap«
TimerEvents timersStatus ) [virtual]

This function is called when the eCall High Level Application Protocol(HLAP) timers status is changed.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to receive this notification.

Parameters
in phoneld - Unique Id of phone on which HLAP timer status is being
reported
in timersStatus - Indicates the HLAP timer event ECallHlapTimerEvents
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4.4.1.2.2.6 virtual void telux::tel::ICallListener::onEmergencyNetworkScanFail ( int phoneld )
[virtual]

This function is called whenever there is a scan failure after one round of network scan during origination
of emergency call or at any time during the emergency call.

During origination of an ecall or in between an ongoing ecall, if the UE is in an area of no/poor coverage
and loses service, the modem will perform network scan and try to register on any available network. If the
scan completes successfully and the device finds a suitable cell, the ecall will be placed and the call state
changes to the active state. If the network scan fails then this function will be invoked after one round of
network scan.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to receive this notification.

Parameters

in phoneld - Unique Id of phone on which network scan failure reported.

4.4.1.2.2.7 virtual void telux::tel::ICallListener::onEcbmChange ( telux::tel::EcbMode mode )
[virtual]

This function is called whenever emergency callback mode(ECBM) changes.

Parameters

- Indicates the status of the ECBM. EcbMode

‘ in ‘ mode

4.41.3 class telux::tel::ICallManager

Call Manager is the primary interface for call related operations Allows to conference calls, swap calls,
make normal voice call and emergency call, send and update MSD pdu.

Public member functions

* virtual telux::common::Status makeCall (int phoneld, const std::string &dialNumber,
std::shared_ptr< IMakeCallCallback > callback=nullptr)=0

* virtual telux::common::Status makeECall (int phoneld, const ECallMsdData &eCallMsdData, int
category, int variant, std::shared_ptr< IMakeCallCallback > callback=nullptr)=0

* virtual telux::common::Status makeECall (int phoneld, const std::string dialNumber, const
ECallMsdData &eCallMsdData, int category, std::shared_ptr< IMakeCallCallback >
callback=nullptr)=0

* virtual telux::common::Status makeECall (int phoneld, const std::vector< uint8_t > &msdPdu, int
category, int variant, MakeCallCallback callback=nullptr)=0

* virtual telux::common::Status makeECall (int phoneld, const std::string dialNumber, const
std::vector< uint8_t > &msdPdu, int category, MakeCallCallback callback=nullptr)=0

* virtual telux::common::Status makeECall (int phoneld, int category, int variant, MakeCallCallback
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callback=nullptr)=0

* virtual telux::common::Status makeECall (int phoneld, const std::string dialNumber, int category,
MakeCallCallback callback=nullptr)=0

* virtual telux::common::Status updateECallMsd (int phoneld, const ECallMsdData &eCallMsd,
std::shared_ptr< telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status updateECallMsd (int phoneld, const std::vector< uint8_t > &msdPdu,
telux::common::ResponseCallback callback)=0

* virtual telux::common::Status requestECallHlapTimerStatus (int phoneld,
ECallHlapTimerStatusCallback callback)=0

* virtual std::vector< std::shared_ptr< ICall > > getInProgressCalls ()=0

* virtual telux::common::Status conference (std::shared_ptr< ICall > calll, std::shared_ptr< ICall >
call2, std::shared_ptr< telux::common::ICommandResponseCallback > callback=nullptr)=0

* virtual telux::common::Status swap (std::shared_ptr< ICall > callToHold, std::shared_ptr< ICall >
callToActivate, std::shared_ptr< telux::common::ICommandResponseCallback >
callback=nullptr)=0

* virtual telux::common::Status hangupForegroundResumeBackground (int phoneld,
common::ResponseCallback callback=nullptr)=0

* virtual telux::common::Status hangupWaitingOrBackground (int phoneld,
common::ResponseCallback callback=nullptr)=0

* virtual telux::common::Status requestEcbm (int phoneld, EcbmStatusCallback callback)=0

* virtual telux::common::Status exitEcbm (int phoneld, common::ResponseCallback
callback=nullptr)=0

* virtual telux::common::Status registerListener (std::shared_ptr< telux::tel::ICallListener >
listener)=0

* virtual telux::common::Status removeListener (std::shared_ptr< telux::tel::ICallListener >
listener)=0

* virtual ~ICallManager ()

4.41.3.1 Constructors and Destructors
4.4.1.3.1.1 virtual telux::tel::ICallManager::~ICallManager ( ) [virtual]
4.41.3.2 Member Function Documentation

4.4.1.3.2.1 virtual telux::common::Status telux::tel::ICallManager::makeCall ( int phoneld, const
std::string & dialNumber, std::shared_ptr< IMakeCallCallback > callback = nullptr )
[pure virtual]

Initiate a voice call. This API can also be used for €911/e112 type of regular emergency call. This is not
meant for an automotive eCall.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.
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Parameters

in phoneld Represents phone corresponding to which on make call
operation is performed

in dialNumber String representing the dialing number

in callback Optional callback pointer to get the response of makeCall
request. Possible(not exhaustive) error codes for callback
response

e telux::common::ErrorCode::SUCCESS

e telux::common::ErrorCode::RADIO_NOT_AVAILABLE
e telux::common::ErrorCode::DIAL_MODIFIED_TO_USSD
¢ telux::common::ErrorCode::DIAL_MODIFIED_TO_SS

¢ telux::common::ErrorCode::DIAL_MODIFIED_TO _ DIAL
¢ telux::common::ErrorCode::INVALID_ARGUMENTS

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode::INVALID_STATE

¢ telux::common::ErrorCode::NO_RESOURCES

¢ telux::common::ErrorCode::INTERNAL_ERR

e telux::common::ErrorCode::FDN_CHECK_ FAILURE

e telux::common::ErrorCode::MODEM_ERR

e telux::common::ErrorCode::NO_SUBSCRIPTION

e telux::common::ErrorCode::NO_NETWORK_FOUND

¢ telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::DEVICE_IN_USE

¢ telux::common::ErrorCode::MODE_NOT_SUPPORTED
¢ telux::common::ErrorCode:: ABORTED

¢ telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of makeCall i.e. success or suitable status code.

4.4.1.3.2.2 Vvirtual telux::common::Status telux::tel::ICallManager::makeECall ( int phoneld, const E«
CallMsdData & eCallMsdData, int category, int variant, std::shared_ptr< IMakeCallCallback
> callback = nullptr ) [pure virtual]

Initiate an automotive eCall.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.

Parameters
in phoneld Represents phone corresponding to which make eCall
operation is performed
in eCallMsdData The structure containing required fields to create eCall
Minimum Set of Data (MSD)
in category ECallCategory
in variant ECall Variant
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in callback Optional callback pointer to get the response of makeECall

request. Possible(not exhaustive) error codes for callback

response

¢ telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode::MODEM_ERR

¢ telux::common::ErrorCode::INTERNAL_ERR

e telux::common::ErrorCode::INVALID_STATE

e telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::INVALID ARGUMENTS

e telux::common::ErrorCode::OPERATION_NOT_ALLOW«-
ED

¢ telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of makeECall i.e. success or suitable status code.

4.4.1.3.2.3 virtual telux::common::Status telux::tel::ICallManager::makeECall ( int phoneld, const std«
::string dialNumber, const ECallMsdData & eCallMsdData, int category, std::shared_ptr<
IMakeCallCallback > callback = nullptr ) [pure virtual]

Initiate an automotive eCall to the specified phone number for TPS eCall. It will be treated like a regular
voice call by the UE and the network.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.

Parameters
in phoneld Represents phone corresponding to which make eCall
operation is performed
in dialNumber String representing the dialing number
in eCallMsdData The structure containing required fields to create eCall
Minimum Set of Data (MSD)
in category ECallCategory
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in

callback

Optional callback pointer to get the response of makeECall
request. Possible(not exhaustive) error codes for callback

response

e telux:
e telux:
e telux:
e telux:
* telux:
e telux:
e telux:
e telux:
e telux:

ED

e telux:

.common:
.common:
.common:
.common:
.common:
.common:
.common:
.common:
.common:

.common:

:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:

:ErrorCode:

:SUCCESS
:RADIO_NOT_AVAILABLE
:NO_MEMORY

:MODEM_ERR
:INTERNAL_ERR
:INVALID_STATE
:INVALID_CALL_ID
:INVALID_ARGUMENTS
:OPERATION_NOT_ALLOW:-

:GENERIC_FAILURE

Returns

Status of makeECall i.e. success or suitable status code.

4.4.1.3.2.4 Vvirtual telux::common::Status telux::tel::ICallManager::makeECall ( int phoneld, const
std::vector< uint8_t > & msdPdu, int category, int variant, MakeCallCallback callback =

nullptr )

[pure virtual]

Initiate an automotive eCall with raw MSD pdu.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT

permission to invoke this API successfully.

Parameters
in phoneld Represents phone corresponding to which on make eCall
operation is performed
in msdPdu Encoded MSD(Minimum Set of Data) PDU as per spec EN
15722 2015 or GOST R 54620-2011/33464-2015
in category ECallCategory
in variant ECall Variant
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in

callback

Callback function to get the response of makeECall request.
Possible(not exhaustive) error codes for callback response

::ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:

e telux:
e telux:
e telux:
e telux:
e telux:
* telux:
e telux:
e telux:
e telux:

ED

e telux:

.common
.common:
.common:
.common:
.common:
.common:
.common:
.common:
.common:

.common:

:ErrorCode:

:SUCCESS
:RADIO_NOT_AVAILABLE
:NO_MEMORY

:MODEM_ERR
:INTERNAL_ERR
:INVALID_STATE
:INVALID_CALL_ID
:INVALID_ARGUMENTS
:OPERATION_NOT_ALLOW«-

:GENERIC_FAILURE

Returns

Status of makeECall i.e. success or suitable status code.

4.4.1.3.2.5 virtual telux::common::Status telux::tel::ICallManager::makeECall ( int phoneld,
const std::string dialNumber, const std::vector< uint8_t > & msdPdu, int category,

MakeCallCallback callback = nullptr )

[pure virtual]

Initiate an automotive eCall with raw MSD pdu, to the specified phone number for TPS eCall. It will be
treated like a regular voice call by the UE and the network.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT

permission to invoke this API successfully.

Parameters
in phoneld Represents phone corresponding to which on make eCall
operation is performed
in dialNumber String representing the dialing number
in msdPdu Encoded MSD(Minimum Set of Data) PDU as per spec EN
15722 2015 or GOST R 54620-2011/33464-2015
in category ECallCategory
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in callback Callback function to get the response of makeECall request.

Possible(not exhaustive) error codes for callback response

e telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode:: MODEM_ERR

¢ telux::common::ErrorCode::INTERNAL_ERR

¢ telux::common::ErrorCode::INVALID_STATE

¢ telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::INVALID_ARGUMENTS

e telux::common::ErrorCode::OPERATION NOT_ ALLOW<«
ED

¢ telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of makeECall i.e. success or suitable status code.

4.4.1.3.2.6 virtual telux::common::Status telux::tel::ICallManager::makeECall ( int phoneld, int
category, int variant, MakeCallCallback callback = nullptr ) [pure virtual]
Initiate an automotive eCall without transmitting Minimum Set of Data (MSD) at call connect.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.

Parameters

in phoneld Represents phone corresponding to which make eCall
operation is performed

in category ECallCategory

in variant ECallVariant

in callback Optional callback function to get the response of makeECall
request. Possible(not exhaustive) error codes for callback
response

¢ telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode::MODEM_ERR

e telux::common::ErrorCode::INTERNAL_ERR

e telux::common::ErrorCode::INVALID_STATE

e telux::common::ErrorCode::INVALID_CALL_ID

¢ telux::common::ErrorCode::INVALID_ARGUMENTS

¢ telux::common::ErrorCode::OPERATION_NOT_ALLOW«-
ED

e telux::common::ErrorCode::GENERIC_FAILURE
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Returns

Status of makeECall i.e. success or suitable status code.

4.4.1.3.2.7 virtual telux::common::Status telux::tel::ICallManager::makeECall ( int phoneld, const
std::string dialNumber, int category, MakeCallCallback callback = nullptr ) [pure
virtual]

Initiate an automotive eCall to the specified phone number for TPS eCall, without transmitting Minimum
Set of Data(MSD) at call connect. It will be treated like a regular voice call by the UE and the network.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.

Parameters

in phoneld Represents phone corresponding to which make eCall

operation is performed

in dialNumber String representing the dialing number

in category ECallCategory

in callback Optional callback function to get the response of makeECall

request. Possible(not exhaustive) error codes for callback

response

¢ telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode:: MODEM_ERR

¢ telux::common::ErrorCode::INTERNAL_ERR

e telux::common::ErrorCode::INVALID_STATE

e telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::INVALID_ARGUMENTS

¢ telux::common::ErrorCode::OPERATION NOT ALLOW<««
ED

¢ telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of makeECall i.e. success or suitable status code.

4.4.1.3.2.8 virtual telux::common::Status telux::tel::ICallManager::updateECallMsd ( int phoneld, const
ECallMsdData & eCallMsd, std::shared_ptr< telux::common::ICommandResponseCallback
> callback = nullptr ) [pure virtual]

Update the eCall MSD in modem to be sent to Public Safety Answering Point (PSAP) when requested.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.
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Parameters
in phoneld Represents phone corresponding to which updateECallMsd
operation is performed
in eCallMsd The data structure represents the Minimum Set of Data (MSD)
in callback Optional callback pointer to get the response of
updateECallMsd.
Returns

Status of updateECallMsd i.e. success or suitable error code.

4.4.1.3.2.9 virtual telux::common::Status telux::tel::ICallManager::updateECallMsd ( int phoneld, const
std::vector< uint8_t > & msdPdu, telux::common::ResponseCallback callback ) [pure
virtual]

Update the eCall MSD in modem to be sent to Public Safety Answering Point (PSAP) when requested.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.

Parameters
in phoneld Represents phone corresponding to which updateECallMsd
operation is performed
in msdPdu Encoded MSD(Minimum Set of Data) PDU as per spec EN
15722 2015 or GOST R 54620-2011/33464-2015
in callback Callback function to get the response of updateECallMsd.
Returns

Status of updateECallMsd i.e. success or suitable error code.

4.4.1.3.2.10 Vvirtual telux::common::Status telux::tel::ICallManager::requestECallHlapTimerStatus ( int
phoneld, ECallHlapTimerStatusCallback callback ) [pure virtual]

Request for status of eCall High Level Application Protocol(HLAP) timers that are maintained by the UE
state machine. This does not retrieve status of timers maintained by the PSAP. The provided timers are as
per EN 16062:2015 standard.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_ECALL_MGMT
permission to invoke this API successfully.

Parameters
in phoneld Represents phone corresponding on which
requestECallHlapTimerStatus operation is performed
in callback Callback function to get the response of
requestECallHlapTimerStatus
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Returns

Status of requestECallHlapTimerStatus i.e. success or suitable error code.

4.4.1.3.2.11 virtual std::vector<std::shared_ptr<ICall> > telux::tel::ICallManager::getinProgresscCalls (
) [pure virtual]
Get in-progress calls.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_INFO_READ
permission to invoke this API successfully.

Returns

List of active calls.

4.4.1.3.2.12 virtual telux::common::Status telux::tel::ICallManager::conference ( std::shared_ptr< ICall
> calll, std::shared_ptr< ICall > call2, std::shared_ptr< telux::common::ICommand:-
ResponseCallback > callback = nullptr ) [pure virtuall]

Merge two calls in a conference.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters
in calll Call object to conference.
in call2 Call object to conference.
in callback Optional callback pointer to get the result of conference
function
Returns

Status of conference i.e. success or suitable error code.

4.4.1.3.2.13 virtual telux::common::Status telux::tel::ICallManager::swap ( std::shared_ptr<
ICall > callToHold, std::shared_ptr< ICall > callToActivate, std::shared_ptr<
telux::common::ICommandResponseCallback > callback = nullptr ) [pure virtual]

Swap calls to make one active and put the another on hold.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters
in callToHold Active call object to swap to hold state.
in callToActivate Hold call object to swap to active state.
in callback Optional callback pointer to get the result of swap function
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Returns

Status of swap i.e. success or suitable error code.

4.4.1.3.2.14 virtual telux::common::Status telux::tel::ICallManager::hangupForegroundResume:
Background ( int phoneld, common::ResponseCallback callback = nullptr ) [pure
virtual]

Hangup all the foreground call(s) if any and accept the background call as the active call. The foreground
call here could be active call, incoming call or multiple active calls in case of conference and background
call could be held call or waiting call.

If a call(s) is active, the active call(s) will be terminated or if a call is waiting, the waiting call will be
accepted and becomes active. Otherwise, if a held call is present, the held call becomes active. In case of
hold and waiting calls, the hold call will still be on hold and waiting call will be accepted. In case of hold,
active and waiting scenario, the hold call will still be on hold, active call will be ended and waiting call will
be accepted.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission
to invoke this API successfully.

Parameters

in phoneld - Represents phone corresponding to which this operation is

performed.

in callback - optional callback pointer to get the response of hangup

request below are possible error codes for callback response

e telux::common::ErrorCode::SUCCESS

¢ telux::common::ErrorCode::RADIO_NOT_AVAILABLE

¢ telux::common::ErrorCode::NO_MEMORY

¢ telux::common::ErrorCode:: MODEM_ERR

¢ telux::common::ErrorCode::INTERNAL_ERR

¢ telux::common::ErrorCode::INVALID_STATE

¢ telux::common::ErrorCode::INVALID_CALL_ID

e telux::common::ErrorCode::INVALID_ARGUMENTS

e telux::common::ErrorCode::OPERATION _NOT_ALLOW<«
ED

¢ telux::common::ErrorCode::GENERIC_FAILURE

Returns

Status of hangupForegroundResumeBackground i.e. success or suitable error code.

4.4.1.3.2.15 virtual telux::common::Status telux::tel::ICallManager::hangupWaitingOrBackground ( int
phoneld, common::ResponseCallback callback = nullptr ) [pure virtuall]

Hangup all the waiting or background call(s). The background call here could be waiting call, hold call or
multiple hold calls in case of conference.

If a call(s) is hold, the hold call(s) will be terminated or if a call is waiting, the waiting call will be be
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terminated as well. In case of hold, active and waiting scenario, the active call will still be on active, hold

and waiting call will be ended.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_CALL_MGMT permission

to invoke this API successfully.

Parameters

in

phoneld

- Represents phone corresponding to which this operation is
performed.

in

callback

- optional callback pointer to get the response of hangup
request below are possible error codes for callback response

e telux:
e telux:
e telux:
* telux:
e telux:
e telux::
e telux:
* telux:
e telux:

ED

¢ telux:

.common:
.common:
.common:
.common:
.common:
common:
.common::
.common:
.common:

.common:

:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
:ErrorCode:
ErrorCode:
:ErrorCode:
:ErrorCode:

:ErrorCode:

:SUCCESS
:RADIO_NOT_AVAILABLE
:NO_MEMORY
:MODEM_ERR
:INTERNAL_ERR
:INVALID_STATE
:INVALID_CALL_ID
:INVALID_ARGUMENTS
:OPERATION_NOT_ALLOW«

:GENERIC_FAILURE

Returns

Status of hangupWaitingOrBackground i.e. success or suitable error code.

Note

Eval: This is a new API and is being evaluated.It is subject to change and could break backwards
compatibility.

4.4.1.3.2.16 virtual telux::common::Status telux::tel::ICallManager::requestEcbm ( int phoneld,

Request for emergency callback mode

EcbmStatusCallback callback )

[pure virtual]

Parameters
in phoneld Represents the phone corresponding to which the emergency
callback mode(ECBM) status is requested.
in callback Callback pointer to get the result of ECBM status request
Returns

Status of requestEcbm i.e. success or suitable error code.
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4.4.1.3.2.17 virtual telux::common::Status telux::tel::ICallManager::exitEcbm ( int phoneld,
common::ResponseCallback callback = nullptr ) [pure virtual]
Exit emergency callback mode.

On platforms with Access control enabled, Caller needs to have TELUX_TEL_EMERGENCY_OPS
permission to invoke this API successfully.

Parameters
in phoneld Represents the phone corresponding to which the emergency
callback mode(ECBM) exit is requested.
in callback Optional callback pointer to get the result of exit ECBM
request
Returns

Status of exitEcbm i.e. success or suitable error code.

4.4.1.3.2.18 Vvirtual telux::common::Status telux::tel::ICallManager::registerListener ( std::shared_ptr<
telux::tel::ICallListener > listener ) [pure virtual]

Add a listener to listen for incoming call, call info change and eCall MSD transmission status change.

Parameters

in listener Pointer to ICallListener object which receives event
corresponding to phone

Returns

Status of registerListener i.e. success or suitable error code.

4.4.1.3.2.19 virtual telux::common::Status telux::tel::ICallManager::removeListener ( std::shared_ptr<
telux::tel::ICallListener > listener ) [pure virtuall]

Remove a previously added listener.

Parameters

in listener Listener to be removed.

Returns

Status of removeListener i.e. success or suitable error code.
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4.4.1.4 class telux::tel::IMakeCallCallback

Interface for Make Call callback object. Client needs to implement this interface to get single shot
responses for commands like make call.

The methods in callback can be invoked from multiple different threads. The implementation should be
thread safe.

Public member functions

« virtual void makeCallResponse (telux::common::ErrorCode error, std::shared_ptr< ICall >
call=nullptr)

« virtual ~IMakeCallCallback ()

4.4.1.4.1 Constructors and Destructors
4.4.1.4.1.1 virtual telux::tel::IMakeCallCallback::~IMakeCallCallback ( ) [virtual]
4.41.4.2 Member Function Documentation

4.41.4.2.1 Vvirtual void telux::tel::IMakeCallCallback::makeCallResponse ( telux::common::ErrorCode
error, std::shared_ptr< ICall > call = nullptr ) [virtual]

This function is called with the response to makeCall API.

Parameters
out error telux::common::ErrorCode
out call Pointer to Call object or nullptr in case of failure

4.4.2 Enumeration Type Documentation

4.4.2.1 enum telux::tel::CallDirection [strong]
Defines type of call like incoming, outgoing and none.

Enumerator

INCOMING
OUTGOING
NONE

4.4.2.2 enum telux::tel::CallState [strong]
Defines the states a call can be in

Enumerator

CALL_IDLE idle call, default state of a newly created call object
CALL_ACTIVE active call
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CALL_ON_HOLD on hold call

CALL _DIALING out going call, in dialing state and not yet connected, MO Call only

CALL_INCOMING incoming call, not yet answered
CALL_WAITING waiting call

CALL_ALERTING alerting call, MO Call only
CALL ENDED call ended / disconnected

4.4.2.3 enum telux::tel::CallEndCause [strong]
Reason for the recently terminated call (either normally ended or failed)

Enumerator

UNOBTAINABLE_NUMBER
NO_ROUTE_TO_DESTINATION
CHANNEL_UNACCEPTABLE
OPERATOR_DETERMINED_BARRING
NORMAL

BUSY

NO_USER_RESPONDING
NO_ANSWER_FROM_USER
NOT_REACHABLE

CALL REJECTED

NUMBER_CHANGED

PREEMPTION
DESTINATION_OUT_OF_ORDER
INVALID_NUMBER_FORMAT
FACILITY_REJECTED
RESP_TO_STATUS_ENQUIRY
NORMAL_UNSPECIFIED

CONGESTION

NETWORK_OUT_OF_ORDER
TEMPORARY_FAILURE
SWITCHING_EQUIPMENT_CONGESTION
ACCESS_INFORMATION_DISCARDED
REQUESTED_CIRCUIT_OR_CHANNEL_NOT_AVAILABLE
RESOURCES_UNAVAILABLE_OR_UNSPECIFIED
QOS_UNAVAILABLE
REQUESTED_FACILITY_NOT_SUBSCRIBED
INCOMING_CALLS BARRED WITHIN_CUG
BEARER_CAPABILITY_NOT_AUTHORIZED
BEARER_CAPABILITY_UNAVAILABLE
SERVICE_OPTION_NOT_AVAILABLE
BEARER_SERVICE_NOT_IMPLEMENTED
ACM_LIMIT_EXCEEDED
REQUESTED_FACILITY_NOT_IMPLEMENTED
ONLY_DIGITAL_INFORMATION_BEARER_AVAILABLE
SERVICE_OR_OPTION_NOT_IMPLEMENTED
INVALID_TRANSACTION_IDENTIFIER
USER_NOT_MEMBER_OF_CUG
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INCOMPATIBLE_DESTINATION
INVALID_TRANSIT_NW_SELECTION
SEMANTICALLY_INCORRECT_MESSAGE
INVALID_MANDATORY_INFORMATION
MESSAGE_TYPE_NON_IMPLEMENTED
MESSAGE_TYPE_NOT_COMPATIBLE_WITH_PROTOCOL_STATE
INFORMATION_ELEMENT_NON_EXISTENT
CONDITIONAL_IE_ERROR
MESSAGE_NOT_COMPATIBLE_WITH_PROTOCOL_STATE
RECOVERY_ON_TIMER_EXPIRED
PROTOCOL_ERROR_UNSPECIFIED
INTERWORKING_UNSPECIFIED

CALL _BARRED

FDN_BLOCKED

IMSI_UNKNOWN_IN_VLR
IMEI_NOT_ACCEPTED
DIAL_MODIFIED_TO_USSD
DIAL_MODIFIED_TO_SS
DIAL_MODIFIED_TO_DIAL
CDMA_LOCKED_UNTIL_POWER_CYCLE
CDMA_DROP

CDMA_INTERCEPT

CDMA_REORDER

CDMA_SO_REJECT
CDMA_RETRY_ORDER
CDMA_ACCESS_FAILURE
CDMA_PREEMPTED
CDMA_NOT_EMERGENCY
CDMA_ACCESS_BLOCKED
ERROR_UNSPECIFIED
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