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1. Introduction
At SA4#93 SA4 has initiated the FS_FEC_MCS study item about the applicability of FEC schemes to mission critical services.  Proposed solutions to be placed in the TR need to be defined in order to advance the work.
2. Reason for Change
Propose a solution for FEC for MCVideo, specifically Simple Reed-Solomon scheme.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes.
* * * First Change * * * *
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* * * Next Change * * * *

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].

ADU


Application Data Units
FEC


Forward Error Correction
IANA


Internet Assigned Numbers Authority 
R-S


Reed-Solomon
* * * Next Change * * * *

6
Solutions
6.x
Solution #x: FEC for MCVideo using Simple Reed-Solomon scheme

6.x.1
Solution description

This solution proposes to use the Simple Reed-Solomon FEC scheme, as described in RFC 6865 [x], for MCVideo. The R-S FEC scheme is suitable for media traffic transmitted using RTP, which is the protocol used by the MCVideo service, according to 3GPP TS 26.281 [y].
Figure 6.x.1-1 shows how the FEC scheme is applied when the FEC encoding occurs at the MCVideo server. Figure 6.x.1-2 shows how the FEC scheme is applied when the FEC encoding occurs at the BM-SC. 







Figure 6.x.1-1: FEC encoding at the MCVideo Server 
When FEC encoding occurs at the MCVideo server, the MCVideo server first establishes the relevant parameters and sends them to the MCVideo client at the UE, via the MBMS Bearer Announcement message. When media (ADU) packets arrive at the MCVideo server, they are presented to the FEC encoder, which generates the FEC source and FEC repair packets, and sends them on MB2-U to the BM-SC which forwards them transparently (except for encapsulation within SYNC) to the MBMS-GW for MBMS transmission over the air. 
When FEC encoding occurs at the BM-SC, the MCVideo server first sends information to the BM-SC via MB2-C using the Setup FEC Request message, per 3GPP TS 23.280 [u]. The BM-SC uses the received information to establish the FEC parameters necessary for FEC encoding. The parameters are sent back to the MCVideo server on MB2-C via the Setup FEC Response message. The MCVideo server then sends those parameters to the MCVideo client at the UE, via the MBMS Bearer Announcement message. When media (ADU) packets arrive at the BM-SC, they are presented to the FEC encoder, which generates the FEC source and FEC repair packets, and sends them (encapsulated within SYNC) to the MBMS-GW for MBMS transmission over the air.








Figure 6.x.1-2: FEC encoding at the MCVideo Server 
The IANA registered value for the FEC Encoding ID is 8. The FEC procedure is the same for both the MCVideo server FEC encoding approach and for the BM-SC FEC encoding approach. The FEC procedure follows RFC 6363 [z]. 
The media stream (referred to as ADU packets) consists of (S)RTP/UDP/IP packets carrying output from the video codec. The FEC encoder converts the ADU packet stream into two FEC streams of UDP/IP packets: FEC source packets and FEC repair packets. The destination (IP address and UDP port number combination) of the packets generated by the FEC encoder is different than the destination of the ADU packets and must have been communicated to the MCVideo client at the UE before the start of the FEC transmission. The content of a FEC source packet consists of the corresponding ADU packet(s) and of the Explicit Source FEC Payload ID. The content of a FEC repair packet consists of the Repair Symbol generated through R-S encoding and of the Repair FEC Payload. Details are per RFC 6865 [x]. The coding parameters k and n specify that the FEC encoder will generate n-k FEC repair packets for each k FEC source packets, corresponding to a total on n FEC packets being transmitted. Upon reception of any k of the n transmitted packets, the FEC decoder will be able to re-generate all the ADU packets that served as original input stream to the FEC encoder.
In addition to identifying the FEC scheme (i.e. the FEC encoding ID, set to the value 8) the following parameters also need to be specified:
· Coding rate, in the form of the (k,n) pair
· Parameter of the Galois Field used for R-S encoding (m), defaulting to the value 8
· Number of ADUs per ADU block (B), defaulting to the value 1

· Maximum length of the encoding symbol (E) and the repair window size, determined based on knowledge of the codec, the transmission parameters associated with the MBMS bearer and the acceptable latency for the service.
Note that the destinations (i.e. the IP address and UDP port number combinations) for the ADU, FEC source and FEC repair packets are determined by the MCVideo server.
RFC 6364 [t] allows for the specification of the FEC parameters as part of the SDP associated with the media. The SDP format is employed by the MBMS Bearer Announcement message, used for setting up MCVideo calls delivered via MBMS.
6.x.2
Solution evaluation


The proposed solution is tailored for RTP based traffic like MCVideo.
Parameterization allows for very flexible modes of operation, allowing the support of varied traffic conditions and various MBMS deployments. In particular, the ability of specifying a repair window size that meets latency requirements makes the solution suitable for mission critical operations. 
It is compatible with the Stage 2 specifications and can be easily integrated with the Stage 3 signaling. 
The solution is in full compliance with RFC 6363[z] and RFC 6865 [x].
* * * End of Changes * * * *
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