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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The present document defines the application programming interface on the UE for mission critical applications to access mission critical services over MBMS.
This document identifies system architecture and functional model for the definition of the MBMS API for mission critical services.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".

[3]
3GPP TS 23.280: "Common functional architecture to support mission critical services; Stage 2".

[4]
3GPP TS 23.379: "Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
[5]
3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[6]
3GPP TS 23.282: "Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

MC MBMS API: An application programming interface on the UE to enable the use of MBMS bearer service for mission critical applications.
MBMS bearer availability: Presence of the TMGI identifying an MBMS bearer within the radio control channels.
MBMS bearer quality monitoring: Continuous evaluation of the reception quality of an MBMS bearer, with or without data being received on the MBMS bearer.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

<ACRONYM>
<Explanation>

4
Functional architecture
4.1
General

This clause specifies the functional model of the MC MBMS API within the MC service UE (as described in clause 4.3), and the system architecture (as described in clause 4.2).

4.2
System architecture

This clause demonstrates the end-to-end MC service architecture with the use of MC MBMS API for MC multicast operations.

Figure 4.2-1 shows the system architecture for mission critical communications. In the system architecture GCSE communications as defined in 3GPP TS 23.468 [2] is supported. When representing the MC service client, the MC application accesses the MBMS resource on MC MBMS user agent through the MC MBMS API, based on information in application signalling over MCPTT-1, MCVideo-1 or relevant interfaces of MCData service. Some multicast related information acquired through the MC MBMS API are used by the MC application to report to the MC service server over application signalling.
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Figure 4.2-1: System architecture for MC MBMS API

4.3
Functional model

4.3.1
Functional model of MC MBMS API

Figure 4.3.1-1 shows the functional model of the MC MBMS API which resides between the MC application and MC MBMS user agent on the MC service UE.
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Figure 4.3.1-1: MC MBMS API functional model
In the functional model the MC application can represent an MC service client.
The MC MBMS user agent supports the MC service client functions in receiving the MBMS bearer data for the use of MBMS transmission defined in 3GPP TS 23.280 [3], 3GPP TS 23.379 [4], 3GPP TS 23.281 [5] and 3GPP TS 23.282 [6].
4.3.2
MC application

The MC application invokes the MC MBMS API to access and manage the MBMS bearers to support MC services.
The MC application supports the following functions:

-
Registration and deregistration to the MC MBMS user agent;
-
Reception of application level control signalling messages;

-
Activation and termination of MBMS bearer quality monitoring;

-
Obtaining MBMS bearer availability through the MC MBMS API;

-
Obtaining MBMS bearer suspension and resumption status through the MC MBMS API;

-
Reception of media with or without FEC encoding and media with or without ROHC compression from the MC MBMS user agent;

-
Obtaining location information for MBMS usage through the MC MBMS API; and

-
Configuration of the MC MBMS user agent.
4.3.3
MC MBMS user agent

The MC MBMS user agent may provide MBMS media with FEC and ROHC to the MC application.

One or more MC application(s) use the MC MBMS API provided by the MC MBMS user agent.
The MC MBMS user agent supports the following functions:

-
Detection of location information for MBMS usage;

-
Detection of MBMS bearer availability;

-
Report of MBMS bearer quality to the MC application;

-
Reception of MBMS data from a lower layer of the UE;

-
Detection of suspension of MBMS bearer; and

-
Delivery of media with or without FEC encoding and media with or without ROHC compression to the MC application.
5
Mission critical MBMS application programming interfaces
5.1
General
5.2
Get MBMS SAI

5.2.1
General
This subclause defines API functions of get MBMS SAI request and get MBMS SAI response.

The get MBMS SAI request is asynchronous API function call and the get MBMS SAI response providing the result is sent via callback mechanism.

The MC application uses this API function call to obtain the MBMS SAI(s) of which the UE is currently located.
5.2.2
Procedures
Figure 5.2.2-1 illustrates the procedure of get MBMS SAI by which the MC application queries the current MBMS SAI(s) that the MC service UE is located.
Pre-conditions:

1.
The MC application has registered towards the MC MBMS user agent.
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Figure 5.2.2-1: Get MBMS SAI procedure
1.
The MC application queries the MBMS SAI information from the MC MBMS user agent.

2.
The MC MBMS user agent responds with the SAI(s) of which the UE is currently located.

Post-conditions:

1.
The MC application is able to report the MBMS SAI information.

5.2.3
Information flows

5.2.3.1
Get MBMS SAI request

The get MBMS SAI request does not have input parameters.
5.2.3.2
Get MBMS SAI response

Table 5.2.3.2-1 describes the information flow for the get MBMS SAI response.
Table 5.2.3.2-1: Get MBMS SAI response
	Information element
	Status
	Description

	MBMS SAIs
	M
	A list of MBMS SAIs that are available where the MC service UE is currently located

	Result
	M
	Result of the API call (success or failure)

	Reason code
	O
	The code for failure


5.3
MBMS SAI update notification
5.3.1
General
This subclause defines API function of MBMS SAI update notification.
The SAI update notification is a callback function that notifies about the updated MBMS SAI(s) detected by MC MBMS user agent.

The MC application receives the notification when the MBMS SAI(s) of the UE changed.

The subscription for the notification is performed with the registration of the MC application.
5.3.2
Procedures
Figure 5.3.2-1 illustrates the procedure of MBMS SAI update notification by which the MC application is notified about the updated MBMS SAIs upon the occurrence of the MBMS SAI change.
Pre-conditions:

1.
The MC application has registered towards the MC MBMS user agent.
2.
The MBMS SAI(s) where the MC service UE is located has changed.
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Figure 5.3.2-1: MBMS SAI update notification procedure
1.
The MC MBMS user agent detects the MBMS SAI(s) of which the MC service UE resides on has changed.

2.
The MC MBMS user agent notifies the MC application about the updated SAI information.

Post-conditions:

1.
The MC application is able to report the MBMS SAI information. 
5.3.3
Information flows

5.3.3.1
MBMS SAI update notification
Table 5.3.3.1-1 describes the information flow for the MBMS SAI update notification.
Table 5.3.3.1-1: MBMS SAI update notification
	Information element
	Status
	Description

	MBMS SAIs
	M
	A list of MBMS SAIs that are available where the MC service UE is currently located
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