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Abstract:	CT1 is cc:’d in the incoming LS C1-172119/S6-170471 from SA6. There is Stage 3 work for CT1 to perform in Rel-15 based on the Stage 2 developed by SA6 in 23.280, but only after SA4 provides technical FEC information. There are no dependencies on other groups.   

1. Introduction
CT1 has received LS IN C1-172119/S6-170471 from SA6 (with attached technical description in S6-170470 containing a Rel-15 cat B CR0043r4 against TS 23.280). The LS from SA6 essentially informs that SA6 has completed the Stage 2 work in 23.280 on this topic for Rel-15 and indicates the need for support in adding Forward Error Correction (FEC) capabilities over MBMS bearers for Mission Critical (MC) applications, as follows:
1) SA6 Request 1: to specify a FEC solution for MCVideo over MBMS
2) SA6 Request 2: to consider FEC for other MC services (MCPTT and MCData) over MBMS
This contribution discusses the two requests from SA6.
2. Background: Summary of Rel-13/Rel-14 MBMS signalling used by MC services
For MBMS, the MC services use the GCSE (see TS 23.468) based architecture, functionality, interfaces and signalling (TS 29.468). The MC services servers and clients are, respectively, GCS application servers and clients. 
To use MBMS, an MC service server first combines information about the media flows of MC groups and about participating users/UEs with information obtained on MB2-C during the setup of MBMS bearers. Then the MC service server sends this information to the MC service client on an over-the-air interface logically mapped to the GC1 reference point, using an MC application level message called MBMS Bearer Announcement, which at Stage 3 is specified by CT1 in TS 24.379. When the MC service client is able of receiving information sent on the announced MBMS bearer(s), it sends an MC application level message called MBMS Listening Status Report to the MC service server. It should be noted that multiple and potentially unrelated flows can be multiplexed on the same TMGI (MBMS bearer) and that a MC service client may be able to monitor for, and receive incoming traffic on, multiple MBMS bearers at the same time. 
The traffic directed to any MC group is NOT permanently bound to a specific bearer, and the application level signalling allows for dynamic, short-lived associations between MC service flows and MBMS bearers, to be established just ahead of each transmission. This action may, in principle, result in consecutive transmission bursts to the same MC service clients for same group being sent on different MBMS bearers. The MC service server uses the MC application level messages MapGroupToBearer and UnmapGroupFromBearer to indicate the temporary bindings of flows to bearers.
3. Actions in support of SA6 Request 1
SA6 has determined to use a single FEC encoding procedure for MCVideo which has to be executable at either the MC service server (S6-170471 section 10.7.x.3) or at the BM-SC (S6-170471 section 10.7.x.2). The signalling and the FEC decoding at the MC service client is identical and transparent with regard to where the FEC encoding procedure is executed.
SA4 action should consist of choosing/recommending the FEC scheme / algorithm(s) and procedures, the information to be sent to the MC service client in support of FEC, and the relevant applicable RFCs (e.g., “proceed according to RFC 6364 and 6865 (Reed-Solomon)”). The role of SA4 in enabling this capability could be seen as somewhat analogous to what SA4 has done for MCPTT/Rel-13 and MCVideo/Rel-14, namely, in those cases, choosing/recommending appropriate codecs and parameters and specifying this information such that other groups could refer to it or use it in their specifications. SA4 has approved a SID (S4-170489), with the expected TR to be completed by Dec 2017.  
CT1 action should consist of updating TS 24.379 to define the exact Stage 3 format of the new (i.e. FEC related) information specified by SA4 and to integrate this information within the MBMS Bearer Announcement message, to be sent to the MC service client. For example, consistent with Rel-13 and Rel-14, CT1 may choose to use an SDP format which would contain FEC descriptions, based on the RFCs identified in the SA4’s output document. CT1 should wait for SA4 to define the FEC-related information. Work by CT1 on this topic can be based entirely on the SA4 work and on the Stage 2 defined in S6-170471 section 10.7.x.3 and is not affected by any work that SA2 and CT3 may choose to do (or not) based on S6-170471 section 10.7.x.1.
SA2 action (for MB2-C Stage 2 additions) and CT3 action (for MB2-C Stage 3 additions) are necessary only when the FEC encoding procedure is to be executed at the BM-SC (S6-170471 section 10.7.x.2). Work would consist of defining the proposed new MB2-C messages Setup FEC Request, Setup FEC Response, Release FEC Request and possibly a Release FEC Response based on information described by SA6 and SA4. If a “transparent container” can be used to encapsulate the FEC information exchanged between the MC service server (GCS AS) and BM-SC over MB2-C interface, then work in SA2 and CT3 can proceed without waiting for the outcome of SA4’s work. 
4. Actions in support of SA6 Request 2
With regard to MCPTT, SA6 examined the desirability and applicability of FEC and determined that when benefit versus cost and alternatives are considered, an argument for using FEC would be difficult to justify. However, after the FEC scheme / procedure for MCVideo is chosen, SA4 may look at potentially re-using it for MCPTT, if the effort and cost to specify and provide this capability is minimal. SA4 should communicate with SA6 first on this topic, before committing to do any work. 
With regard to MCData, it looks like support of file distribution and data streaming may not be currently or imminently available from other groups. Under the circumstances, SA4 should wait for work on the media plane to become complete or at least stable in SA6 and CT1, before proceeding with FEC work. 
FEC related work on MCPTT and/or MCData in groups other than SA4 should not commence until SA4 can make supporting material available.  
5. Proposal
Based on LS IN C1-172119, CT1 to include FEC support in its update of TS 24.379 for Rel-15 and to start the work, once the material produced by SA4 on this topic is completed or can be considered stable. 
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