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1 Abstract

We present some experimental results on comparing H.263 Baseline and H.264/AVC Baseline on GERAN and UTRAN MBMS streaming bearers. Link loss errors, congestion errors, and cell change errors are simulated [1]. The results can be summarized as follows:

· H.264/AVC Baseline outperforms H.263 Baseline very clearly in all test cases. On average the performance improvement of H.264/AVC is 2.3 dB in terms of luma PSNR.

· The performance drop caused by UTRAN 1% link loss error rate and GERAN 0.10% link loss rate is moderate in terms of luma PSNR without any application-layer FEC coding. This quality drop can be further decreased by using codec level forward error control means, such as more frequent intra picture updates, adaptive intra macroblock refresh, and flexible macroblock ordering.

· H.264/AVC Baseline at 30 kbps provides the same quality as H.263 Baseline at 62 kbps in terms of luma PSNR.

We think that these results strongly support our proposal in S4-040435 to adopt H.264/AVC Baseline as the default/mandatory video format for MBMS. The need of FEC coding in MBMS streamng needs to be further studied.

2 Simulation Conditions

Test sequence: Foreman (300 original frames)

Picture size: QCIF

Picture rate: Costant picture rate: 15 Hz at 62 kbps, 10 Hz at 30 kbps

Coded frames: 150 at 62 kbps, 100 at 30 kbps

Codecs: H.263 Baseline and H.264 Baseline with constraint_set1_flag = 1. Similar level of rate-distortion optimization.

IDR/intra picture frequency: only the first picture (i.e. 1 per 10 seconds)

Simulation loops: 40 (resulting into 6000 coded frames at 62 kbps and 4000 coded frames at 30 kbps)

Bitrate control: Constant value of quantization parameter which may be incremented or decremented by one at one point of the stream to meet the target bitrate as closely as possible.

Picture segmentation and packetization in H.263 Baseline: In intra picture, each GOB has a GOB header. In inter picture, every third GOB has a GOB header. An integer number of video picture segments (a run of GOBs starting with a GOB header) is packetized into one packet according to RFC 2429. The payload size is equal to or less than 500 bytes or one picture segment (if the picture segment is more than 500 bytes).

Picture segmentation and packetization in H.264 Baseline: Maximum slice size was set to 500 bytes. The single NAL unit mode of the H.264/AVC RTP payload draft was used in transmission.

Error concealment: Corrupted payloads are discarded in the receiver and replaced by a motion-compensated copy from previous frame.

UTRAN Parameters

a. Bearer bitrates                         : 64 kbps and 32 kbps (with all header overheads)

b. RLC PDU size                         : 640 bytes for 64 kbps video, and 320 kbps for 32 kbps video

GERAN Parameters

a. Bearer bitrates                         : 64 kbps and 32 kbps (with all headers and ovehead)

b. RLC PDU size                         : 30 bytes for both bitrates

Error pattern generation:

a. link loss errors: RLC blocks lost at random

b. Congestion errors : RLC block lost at random at some percentage, in our case 50% for UTRAN and 5% for GERAN for a certain period of time, in our case 1, 2 and 3 secs.

c. Cell change errors: same as congestion errors but 100% of the RLC blocks are lost for some period of time.

3 Simulation Results

Results are provided in the accompanying Excel document.
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