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1. Summary of Performance Simulations
· Input contributions S4-070671 and S4-070670 present video simulations for MBMS streaming. Results were also presented for H.263 baseline and H.264 using Reed-Solomon FEC. PSNR improvements of about 2dB were noted. Contribution S4-070671 was suggested as the basis for selecting H.264 as the default codec for MBMS.
· Input contribution S4-070670 contains AVC_decoder.exe used in the above simulations. We used the packet loss simulator from S4-040803 to introduce 1.5% packet losses in valid H.264 bitstreams. The decoder generated approximately only the beginning 5% of frames in all the five bitstream tested.
· As the decoder presented by Nokia can not handle packet losses, it is not possible for us to verify the results presented in S4-070671. Hence, the performance results in this document should not be considered as the basis for selecting a default codec.
· S4-040332 compared the performance for H.263 and H.264 without channel impairments. For the 17 clips presented in that document, H.263 achieves same quality as H.264 with an increase in bitrate of 1.4 to 1.7 times. 
· S4-040474 presented simulation results for H.263, H.263+ and H.264 under typical conditions on 3GPP bearers. This document concluded that 

“Concerning H.264, in the majority of profiles, video quality was better by at least 1 dB, in presence of errors. In few cases, H.264 is under H.263+/H.263 and these cases need to be investigated. We think that H.264 is at least as robust as the other codecs concerning packet error, and in error-free environment, bring a gap of quality over the other codecs.”
· Simulations results for FEC schemes using Reed-Solomon, LDPC Copper and Raptor codes were presented in PSM adhoc. These results may have a bearing on selecting video codecs for MBMS.
· For choosing a default video codec for MBMS services, a compilation of the results as shown in Table 1 for a “target video quality” (say low, medium, and high) would be helpful. Care would have to be taken so that results can be compared across different schemes, e.g. same video clips, same RTP Packetization for video bitstreams, same packet loss simulator, same decoder, same PSNR tool, etc. Some of these are already available to SA4. For example, Fraunhofer Gesellschaft has provided video source, Qualcomm has provided PDU loss patterns and packet loss simulator (S4-040803). 
Table 1 Simulation Results for Medium Quality (e.g. PSNR ~ 30 dB)

	
Codec
FEC
	H.263
	H.264

	LDPC Copper Codes
	· Total bitrate (FEC and Codec)
· Worst case Tune-in Delay (Algorithmic)

· Complexity 

	· Total bitrate (FEC and Codec)

· Worst case Tune-in Delay (Algorithmic)

· Complexity 



	Reed-Solomon
	Same as above
	Same as above

	Raptor
	Same as above
	Same as above


2. Recommendations

· As there are no MBMS specific simulations to aid video codec selection, we may consider the results and other information used for video codec selection for MSS, PSC, PSS and 3G-324M.























































































