3GPP SA4 MBS SWG Ad-Hoc for EMM-EFEC	S4-AHI240
13 – 15 December 2011	
Copenhagen, Denmark

Agenda item: 	4
Source: 	Samsung Electronics
Title: 	Proposed FEC coding structure for enhanced MBMS FEC (EMM-EFEC)  
Document for	Consideration
Introduction
For error resilience streaming and file delivery service, FEC scheme based on block (N, K) code is applied. For given code rate CR (= K/N), FEC recovery performance on application layer is mainly dependent on loss rate, loss model and code length N.
Like as most of channels, MBMS network includes burst packet losses besides of random packet losses. This means that packet loss rate should be handled based on its packet loss model. For example, FEC recovery performance on 1% of random loss rate is probably different from that of on 1% of burst loss rate for given N and K.
Meanwhile for given CR and loss rate, the greater N it is, the higher FEC recovery performance on both random and burst packet losses it is achievable. However, the greater N it is, the longer delay it introduces and the more buffer memory it requires. This means that greater N is usable on relatively high loss rate environment to get higher FEC recovery performance and that smaller N is usable on relatively low loss rate environment to get fast start-up of streaming service.
Therefore, we need to consider how to support different channel characteristics and needs.
This document proposes an FEC coding structure for MBMS streaming delivery service.
· Use case is described in clause 2.
· The proposed FEC coding structure is described in clause 3.
· The simulation results (by using ideal code) are depicted in clause 4.
· Conclusion is described in clause 5.
Use Case
· HD video streaming service is delivered for multicast (or broadcast) to end-users who are under different channel conditions (e.g. low/high packet losses or random/burst packet losses). All of them watch the video with graceful recovery due to applied AL-FEC even though some of them are on relatively good channel condition (e.g. low or random packet losses) and the others are under relatively bad channel condition (e.g. high or burst packet losses). 

Proposed FEC coding structure
· Two Stages FEC coding structure: A Source Block consists of M number of Sub-Blocks which Sub-Block consists of K number of source symbols. Each Sub-Block is encoded to generate P1 number of parity (repair) symbols by using FEC 1 code and the Source Block is encoded to generate P2 number of parity (repair) symbols by using FEC 2 code as shown in Figure 1. (K and P1 can be variable in Sub-Block by Sub-Block and M and P2 can be variable in Source Block by Source Block).


Figure 1 Two Stages FEC coding structure
· Two Stages FEC coding structure supports four cases of FEC coding as follows:
· Case 0: No coding
· Case 1: One Stage FEC coding (skipped FEC 2 encoding)
· Case 2: One Stage FEC coding (skipped FEC 1 encoding)
· Case 3: Two Stages FEC coding
NOTE: FEC 1 code could be the same as FEC 2 code.
Simulation Results by using Ideal Code
Figure 2 shows One Stage FEC coding and Two Stages FEC coding for this simulation.


Figure 2 One Stage vs. Two Stages FEC coding
FEC performances of Two Stages FEC coding are compared to that of One Stage FEC coding (Case 1) on random erasure channel and burst erasure channel (8 consecutive packet losses).
· One Stage_P/K=20%: Sub_Block Error Rate after Sub-Block decoding in case of One Stage FEC coding.
· Two Stage_P1/K=15%: Sub-Block Error Rate after Sub-Block decoding in case of Two Stages FEC coding.
· Two Stage_P1/K=15%_P2/K=5%: Sub-Block Error Rate after both Sub-Block and Source Block decoding in case of Two Stages FEC coding.
Figure 3 shows simulation results for One Stage and Two Stages FEC coding on Random Erasure Channel.
Figure 4 shows simulation results for One Stage and Two Stages FEC coding on Burst Erasure Channel. Packet Loss Rate (PLR) of X axis means PLR by random packet losses + PLR by burst packet losses.
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Figure 3 Simulation Result on Random Erasure Channel
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Figure 4 Simulation Result on Burst Erasure Channel
Conclusion
It is proposed to use Two Stages FEC coding structure for a new application layer FEC for MBMS.
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One Stage vs. Two Stage on Random Erasure Channel
(K=200, M=32, P1/K=15%, P2/K=5%)
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One Stage vs. Two Stage on Burst Erasure Channel
(K=200, M=32, P1/K=15%, P2/K=5%, burst length = 8 packets)
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