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1.
Introduction
This contribution presents requirements for selecting a default video codec for MBMS services.

2. Availability of Encoder/Decoder Source Code
The Video Codec AHG met face-to-face during October 28-30, 2003 to discuss the criteria for selecting video codecs for Release-6.  The outcome of this meeting was approved at SA4#29 in contribution S4-030794.  

Excerpts from S4-030794 are indented and shown in blue text like this. Attention to specific text is drawn with underlined text like this. 

It is recommended to adopt the consensus decision reached at this meeting regarding availability of encoder/decoder source code for MBMS services.
[Excerpt 1] As expected, the availability and functional level of source code was discussed very controversial. Ericsson and Nokia took the position that the identical source code that is also used for the test must be made public after selection. If a different code is published we don’t know which “black magic” was used during test or if the agreed encoding rules were used without cheating. If not the exact same code is published then how do we measure “approximately” same? Better use exactly the same. Bad reference code also slows down market adoption (see mp3). Publishing the identical code guarantees that everybody is able to provide the quality achieved during the selection test and that a decent implementation can be build in time. If trade secrets are of concern, it is a business decision on how much knowledge is revealed. Microsoft disagreed and took the other extreme position: Why should source code be necessary if encoder is only an optional component? It is sufficient to standardize the bit-stream format. Apple took an in-between position. The published “white” source code must aid in comprehension of the standard. The source need not be optimised for performance, for example, but instead for feature coverage or comprehension. However, it must ensure at least service quality. The “black” code used in the test may perform faster and better. The “white” reference code is also necessary as a proof for implementation and to analyse error resilience, such as tune in behaviour.
Microsoft noted that “available” may not necessarily mean global availability but may also mean availability under NDA with interested companies. Ericsson disagreed. As discussed in the audio selection process, even when a NDA is used, basically everybody can get it. Hence, public means globally public.
[Excerpt 2] Fraunhofer-IIS presented the documents AHVIC-011 Review of Audio Codec Selection Process and AHVIC-012 Draft Video Codec Selection Schedule. The former document reviews the 3GPP audio codec selection process under the consideration that some procedures and documents may also be useful for the video codec selection process.
[Excerpt 3] The availability and functional level of source code was discussed once more and finally the opinion of all present companies was taken around the table. The consensus was that source code for encoder and decoder must be available. However, the published source code may differ from that used during the test but must produced comparable quality, i.e., would result in the same selection decision. In order to verify this, the encoder executable that is build from the reference code has to be submitted for SA4#30 after selection. If comparable quality is verified by the group the publication of the reference code is done in SA#23 after approval of the selected candidate in SA plenary.
· Recommendation-1: Adopt the consensus (shown in Excerpt 3) that “Source code for encoder and decoder must be available”.
· Recommendation-2: Follow the procedures used in Audio Codec Selection Process (Excerpt 2). Specifically, encoder/decoder reference implementations in ANSI-C under 3GPP SA4 control. If a proposal requires encoder optimizations (e.g. rate control, specific packetizations schemes to reduce stuffing), then encoder source code with these optimizations must be made available. 
· Recommendation-3: Allow for verification by the group for comparable quality between the codec used in selection process and submitted ANSI-C code (Excerpt 3). See Section 4 in this document for additional details.
· Discussion-1: Is it possible to adopt Recommendation-3 within Release-6 time frames?

3.
Video Quality under Channel errors
[Excerpt 4] AHVIC-018 Video Codec Candidate Qualification Criteria was drafted in the morning of Oct. 29  based on S4-030659. After consensus was reached, the document was edited by the Chairman and approved after minor corrections on Oct. 30. PSNR measurements are used to verify that a new candidate performs better than the Rel-5 reference codec (MPEG-4 SP, provided by Fraunhofer-IIS). 
Section 2.1 “Coding Efficiency” in AHVIC-018 (and S4-030712) presents qualification criteria in clean conditions. Section 2.3 “Error Resilience Analysis” did not provide similar criteria for evaluation under channel error conditions. Given that delivery of streaming services over MBMS bearers is not finalized in 26.346, it is not clear what the requirements ought to be for video codec under channel errors. 

If it is required to select a default video codec for MBMS services for Release-6 in the current “expedited” framework, a reasonable assumption is that “a candidate must provide significantly improved coding efficiency compared to any video codec in Rel-5” in clean and packet loss conditions.

[Excerpt 5] A candidates must have the same or better Y-PSNR than the reference when encoded at a 50% higher bit rate. The PSNR is averaged over the entire sequence and provided for Y, U and V separately. The bit rate is measured by the total number of encoded bits (in the file) divided by the time of the input sequence. This criteria must be achieved  for at least 3 out of 5 clips.

The test conditions are as follows:

· All test sequences shall be encoded at QCIF resolution at 15 fps

· Bit-rate 1: 48kbps or less for candidate, 72kbps for reference

· Bit-rate 2: 96kbps or less for candidate, 144kbps for reference

The selected test material and reference codec (MPEG-4 Simple Profile) will be provided by Fraunhofer-IIS. Test material will be provided in raw YUV 4:2:0 format in QCIF resolution. The frame-rate of the provided test material shall be assumed to be 15 fps for encoding. The test sequences include no more than 300 frames (20 seconds) and are given by: 

· Tempete

· Kelseyville

· Paris

· Football

· Foreman

Below are the common encoding conditions that shall be followed by the proposed candidates and by the reference encoder.

· No rate control shall be used. The following methods are allowed to achieve the target bit rate:

· The first 2/3 of the sequence must use fixed quantizer fidelity settings (e.g., fixed QP).

· One adjustment to quantization parameter allowed only in last 1/3 of sequence to achieve total target rate.

· Complete information regarding how the bit rate was achieved shall be provided in the proposal description document.

· Encoding shall be performed at a fixed frame-rate, i.e., no frames shall be dropped during encoding.

This improvement shall be demonstrated at reasonable residual errors after any error mitigation scheme.  
· Recommendation-4: The criteria set forth in Section 2.1 of AHVIC-018 in clean conditions shall be applicable under packet loss at reasonable BLER conditions (e.g. after some suitable FEC mechanism). For this, 0.5%, 1% and 1.5% BLER error masks presented in S4-040803 are proposed.
· Recommendation-5: The performance of Release-5 reference codec under above conditions is not available. SA4 delegates are encouraged to provide these results for any Release-5 codec. 
· Recommendation-6: The candidate codec shall provide similar coding gains as described in Section 2.1 of AHVIC-018 over the best Release-5 codec results submitted in response to Recommendation-5.

· Recommendation-7: Additional bitrates of 128kbps and 256kbps shall be evaluated.
4. Test Plan and Selection Rules

· It is not required to adhere to the rate control restrictions specified in section 2.1 of AHVIC-018. If a candidate encoder requires special features for packetization, proponents are free to use them. When such special features are used, proponents shall propose the encoder as well.  (If only the decoder is proposed, it shall be possible to achieve the claimed performance using reference encoder).

· Error concealment restrictions at the decoder are not specified. Proponents are free to use any tools to provide same performance as a given Release-5 codec running at 1.5 times the bit rate.

· A candidate must have the same or better Y-PSNR than the Release-5 reference codec when encoded at a 50% higher bit rate. This shall be achieved for 0.5%, 1% and 1.5% BLER error masks. The PSNR is averaged over the entire sequence and provided for Y, U and V separately. The bit rate is measured by the total number of encoded bits (in the file) divided by the time of the input sequence. This criteria must be achieved  for at least 3 out of 5 clips.
· In order to enable independent verification of the results, candidate needs to provide 

· RTP encapsulated encoded bitstreams (B) for all the test video sequences 

· Decoder executable

· If a candidate meets the selection criteria then encoder and decoder ANSI-C code shall be submitted. The group shall be allowed to verify for comparable quality between the codec used in selection process and submitted ANSI-C code before selecting the candidate as mandatory.
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System block diagram

A: test video sequence

B: RTP encapsulated encoded bitstream

C: RTP encapsulated encoded bitstream with packet losses

D: decoded video sequence

E: RTP encapsulated error mitigation bitstreams

F: RTP encapsulated error mitigation bitstreams with packet losses
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