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1. Summary
This document presents simulation results of H.263+ and H.264/AVC in a simulated MBMS environment. Results are provided for different bitrates in both error free and error prone conditions. The simulation conditions for both H.263+ and H.264/AVC are similar. FEC encoding and decoding were also implemented. 

Results show that at low bitrates: 
· 3 of the 4 sequences encoded using H.263+ achieve lower PSNR compared to when they were encoded at 2/3rd of the bitrate using H.264/AVC in both error free and error prone conditions. 
· The quality loss of a Release-5 codec compared with H.264/AVC does not appear to be as severe as that reported in S4-AHP200.
And at higher bitrates:

· All the 4 sequences encoded using H.263+ achieve higher PSNR compared to when they were encoded at 2/3rd of the bitrate using H.264/AVC. 
· There were significant PSNR degradations for football sequence (high motion) when H.264/AVC was used for encoding.
2. Introduction
S4-AHP196 provided simulation guidelines for testing video codecs for MBMS. It was based on the qualification criteria adopted for clean condition in S4-030712. It was proposed that for a codec to be accepted as mandatory for MBMS, it must achieve the same performance as any video codec in Rel-5 operating as 50% higher bitrate, in both error free and error prone conditions. The extension of using the same qualification criteria in error prone conditions as in error free conditions was an educated guess. However, there was no consensus on S4-AHP196 during the PSM AHG. 
S4-AHP200 used the S4-AHP196 qualification criteria to compare the performance of H.264/AVC and a Release-5 codec (MPEG4), since S4-AHP196 contained the ONLY objective metric proposed to the PSM AHG to progress Rel-6 MBMS work. The simulation results presented in S4-AHP200 were extremely useful in understanding the quality improvements provided by H.264/AVC in MBMS. 

In this contribution, we propose to extend the results in S4-AHP2000 as follows:

1. H.263+ is used for Release-5 Baseline results. As discussed in the AHG the baseline MPEG4 content while suitable for error free conditions was not an appropriate baseline to be used in error prone conditions, i.e., it did not provide a good baseline in error prone conditions.
2. Reed-Solomon FEC was used with 25% FEC protection and packet loss of 10% was used. S4-AHP196 advocates testing using lower BLER when FEC is not used. S4-AHP200 provided results for lower BLER (0.5, 1.0 and 1.5%) with and without and FEC.
In order to facilitate a more realistic comparison it is proposed to implement FEC as opposed to using simulated FEC. The proposed simulation setup is explained in the next section. 
3. Simulation Setup
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Figure 1: Simulation setup block diagram
The simulation setup is shown in Figure 1. The encoded video RTP stream is taken by the error mitigation encoder and FEC protection packets are generated. The output of the error mitigation encoder conforms to TS26.346 (FEC RTP packetization). In addition every RTP packet contains 8 bytes of header as required by the network simulator developed by VCEG [1]. The network simulator drops packets based on the error mask. The output of the network simulator is given to the error mitigation decoder which implements FEC decoding. The output of the error mitigation decoder (possibly with lost RTP packets) is used by the video decoder to generate the reconstructed video sequence. The PSNR is calculated between this decoded video sequence and the original video sequence.

4. Simulation parameters

4.1. H.263+ and H.264/AVC

The maximum slice size was set to 628 bytes. 2 bytes were used to indicate the RTP packet length as mentioned in TS26.346 . No rate control was used. Instead constant QP was used for the entire sequence. The bitrate for H.263+ was approximately 50% more than the bitrate for H.264/AVC. Trail and error was used to match the H.263+ and H.264 bitrates. To conceal losses, a simple error concealment method, copy from collocated MB in previous frame was used. There was no frame skipping, i.e., all input frames were encoded. For H.263+ Annexes I,J,K and T  were turned on. Every 30th frame was coded as an I or IDR frame for H.263+ and H.264/AVC respectively.
4.2. FEC

A systematic Reed-Solomon code was used. Source symbol sizes were set to 630 bytes. 5 bytes were used for FEC RTP headers. One (1) sec of delay was assumed for FEC channel coding.

4.3. Network conditions

The PDU sizes were assumed to be 640  bytes. The channel BLER was 10%. The MBMS error mask provided in S4-030803 was used to inject packet losses. It is assumed that 5 bytes are adequate for ROHC headers, as presented in S4-040812.
4.4. Video sequences

Four QCIF video sequences football, paris, tempete and foreman were used to generate the results. The coded sequences are between 125 and 150 frames long.
5. Results

Since FEC was implemented, padding bytes have to be used to construct source symbols. However, since we want to compare the performance of video codecs, the padding bytes were not included in the bitrate calculations. Also, the 8 bytes required by the network simulator were not included in the bitrate calculation as these would not be present in a real system. 

SA4-AHP196 suggested using bitrates of 128 kbps and 256 kbps in addition to previously used bitrates. MBMS will require higher bitrates than 64 kbps to provide higher quality video for certain applications, for e.g., sports, music. Hence, the performance of video codecs at higher bitrates should also be investigated. 

Therefore, experiments were run for two different conditions 

· Low bitrate: 40-110 kbps

· High bitrate: 110-240 kbps

5.1. High bitrate

Table 1 summarizes the results of H.263+ and H.264/AVC in error prone conditions. It is clear from the results that for all the sequences in error prone conditions the PSNR of H.264/AVC encoded sequences are worse than the PSNR of H.263+ encoded sequences. In particular, only for paris at 116 kbps and tempete at 170 kbps H.264/AVC has better performance than H.263+. For all other 8 data points H.263+ has better performance than H.264/AVC in error prone conditions. 
	Video sequence
	H.263+
	H.264/AVC

	Football
	25.41
	23.17

	
	26.61
	25.05

	
	26.96
	20.48

	Paris
	31.81
	29.09

	
	29.38
	30.62

	Tempete
	25.34
	24.57

	
	24.79
	24.48

	
	23.95
	24.58

	Foreman
	28.37
	24.95

	
	28.3
	25.1


Table 1: Performance of H.263+ and H.264/AVC in error prone conditions for high bitrate case. Highlighted values indicate which codec achieved better performance.
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5.2. Low bitrate

Results under error prone conditions for H.263+ and H.264/AVC are presented in Table 2. Compared to the baseline performance of MPEG4 used in S4-AHP200, we observe that H.263+ provides a more realistic baseline under error prone conditions (e.g., we do not get PSNR values like 18.21 dB). 
	Video sequence
	H.263+
	H.264/AVC

	Football
	23.16
	24.99

	
	24.58
	24.18

	Paris
	27
	27.15

	
	28.35
	28.32

	Tempete
	23.23
	26.27

	
	22.77
	27.9

	Foreman
	27.2
	28.46

	
	28.3
	25.1


Table 2: Performance of H.263+ and H.264/AVC in error prone conditions for low bitrate case. Highlighted values indicate which codec achieved better performance.
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6. Conclusions
This contribution extends the simulation results presented in S4-AHP200 and compares H.264 performance with another Release-5 video codec (H.263+). More realistic MBMS conditions are used in the simulations (FEC and higher BLER). Simulation conditions are kept similar for both H.264/AVC and the baseline codec.
It is observed that H.264/AVC performance was not always better than H.263+ running at 1.5 times the bitrate used for H.264.
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