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Foreword

This Technical Report 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

The present document studies solutions to recommend application layer FEC technologies which will provide the most significant enhancement to the performance of Mission Critical services (i.e., MCVideo, MCPTT and MCData) for Release 15.  
1
Scope

The objective of this TR is to document the progress of the study item to investigate and recommend an FEC algorithm for MCVideo that can be utilized equally by the two FEC procedures specified in 3GPP TS 23.280 [3].  The study will also consider whether the same or a similar algorithm may be utilized for other MC services over MBMS (e.g. MCData – file download, or MCPTT group communications).  The use of FEC is within the context of the MC services common functional architecture as explained in subclause 5.2.6 of 3GPP TS 23.280 [3].  This study item will build upon the existing stage-2 application architecture for MC services as defined in 3GPP TS 23.280 [3], 3GPP TS 23.281 [4], 3GPP TS 23.282 [5], and 3GPP TS 23.379 [6].
Editor’s Note:
At the time of this writing, MCData subservices (e.g. file download, data streaming) continue to be under development in SA6.  SA4 will work closely with SA6 to stay up to date with the latest architecture and procedures related to MCData to enable completion of this Technical Report. 
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 22.146: "Multimedia Broadcast/Multicast Service (MBMS); Stage 1".
[3]
3GPP TS 23.280: "Common functional architecture to support mission critical services; Stage 2".
[4]
3GPP TS 23.281: "Functional architecture and information flows to support Mission Critical Video (MCVideo); Stage 2".
[5]
3GPP TS 23.282: " Functional architecture and information flows to support Mission Critical Data (MCData); Stage 2".
[6]
3GPP TS 23.379: " Functional architecture and information flows to support Mission Critical Push To Talk (MCPTT); Stage 2".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

Multimedia Broadcast/Multicast Service (MBMS): See 3GPP TS 22.146 [2].
Mission Critical: Quality or characteristic of a communication activity, application, service or device, that requires low setup and transfer latency, high availability and reliability, ability to handle large numbers of users and devices, strong security and priority and pre-emption handling.
Mission Critical Applications: Generic communication applications with mission critical characteristics, traditionally encompassing push-to-talk voice (MCPTT), real-time video (MCVideo) and real-time data (MCData).
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
BM-SC
Broadcast-Multicast - Service Centre
FEC
Forward Error Correction

MBMS
Multimedia Broadcast/Multicast Service 

MC
Mission Critical
MCData
Mission Critical Data
MCPTT
Mission Critical Push-To-Talk
MCVideo
Mission Critical Video
UC
Unicast

UE
User Equipment
4
Reference Architecture
4.1
Introduction

Figure 1 shows a reference architecture of the MCVideo server and MCVideo UE support over unicast (UC) and MBMS adapted from the common functional architecture to support MC services in 3GPP TS 23.280 [3].  The MCVideo server interacts with MCVideo UE over the MCVideo-1 interface for application signalling.  The MCVideo server determines whether to deliver the video over UC or MBMS.  MCVideo media content is transmitted via LTE bearers, which are communication pipes with one end in the MCVideo server and the other end in the MCVideo UE. 
FEC can be applied by the BM-SC if required by the MCVideo server or directly by the MCVideo server (per 3GPP TS 23.280 [3]).  FEC is decoded by the MCVideo client.  Either method is independent of the other.
The red line represents the video delivered over UC path. The green line represents the video delivered over the MBMS path.
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Figure 1: MCVideo support Reference Architecture
Note 1: MB2-C and MB2-U terminate at the BM-SC.
5
Key Issues
5.1
<key issue x>
Editor’s Note:
Add proper title for the key issue.

5.1.1
Description

Editor’s Note:
This clause will describe the key issue.

6
Solutions
6.1
Solution #1: <title>
Editor’s Note:
Add proper titles for this solution.

6.1.1
Solution description
Editor’s Note:
This clause will describe the solution.
6.1.2
Solution evaluation
Editor’s Note:
This clause will evaluate the solution.

7
Overall evaluation
Editor’s Note:
This clause will provide evaluation of different solutions.
8
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities.
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