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1 Introduction
The meeting minutes of the Video Adhoc Group at SA4#36, S4-05635, include some agreements on the further process for the Release 7 work item on "Video Codec Performance Requirements". Among others, it was agreed that
· that the document to be produced as output from the WI is a technical report.

· the document will contain tables reflecting the minimum requirements for video codecs for different services. 

· The requirements are reported by numbers obtained from objective metrics. 

· that each test case is defined by a bearer parameter (includes error masks, bitrate, etc.), a test sequence, and the service.

· the numbers are generated by appropriate use of reference encoder and decoder.

· that the generic procedure for combined encoder and decoder implementation performance requirements testing is that the implemented decoder decodes the output of implemented encoder and the resulting video file is compared against the video file obtained when the reference decoder decodes the output of the reference encoder  

· performance requirements shall be achieved for all specified test cases.

· PSS/MMS are only done for error-free transmission.

In addition, documents S4-050603, S4-050662, and S4-050663 attempt to specify test conditions for different services PSC, MBMS, and PSS/MMS, respectively based on definitions in the video adhoc group database S4-050637. Despite the progress made at SA4#36, the definition of the appropriate test conditions still needs many clarifications for which input and discussion is needed. 
It should be clear that the technical report to be generated provides guidance for codec implementers, terminal manufacturers, as well as network and service operators to provide subjectively reasonable quality for different services where video is included. In addition, the test specification should on the one hand be clear and non-ambiguous. On the other hand the flexibility present in nowadays video encoders and decoders beyond the standard specifications should not be harmed too significantly. Based on these observations as well as initial attempts to integrate the test conditions according to S4-050603, S4-050662, and S4-050663, this document attempts to collect issues still to be resolved. 
2 Collection of Open Issues for the Tests
2.1 General Open Issues

· Will the tests only be defined for H.264/AVC?
· Do we have software available for reference video encoders and decoders?

· Does the available software fulfil licensing conditions to be used as reference software?

· Does the software fulfil complexity constraints of encoder and decoder? How do we test this?

· Is the software suitable for our tests?

· How do we distinguish bug fixes and modifications to the software?

· How do we integrate bug fixes and modifications into the test software? Do we have a coordinator? How is the procedure?
· How do we find out suitable test cases?

2.2 Test Procedure

· What information is assumed to be available at the encoder prior to encoding? Bitrate, channel error rate, bearer characteristics, maximum playout delay, service characteristics?
· How do we assure sufficient statistical significance? How do we know that we have sufficient statistical significance?

· For statistical significance, do we encode and decode one very long sequence (possibly by encoding a looped shorter sequence) or do we assume multiple transmission of one and the same encoded clip over several/many channel statistics?

· Is there a difference between statistical means within one sample transmission and averaging over all sample transmissions?

· How do we handle setup, e.g. transmission of parameter sets, first frame, etc.?

· Is the overall service including audio and sync also taken into account in the assessment?

· How will the minimum requirement figures be specified? Hard limits, some margins?

· How are metrics such as PSNR and number if skipped frames combined. Probably only a weighting of two contradictory metrics is suitable?

· Do we take color components into account? Or is it sufficient for a compliant encoder that it produced black-and-white only?  

2.3 Codec Configurations

· How do we select appropriate encoding parameters?

· What are the exact input parameters for the video encoder and what parameters must the encoder decide by itself? A selection of parameters is for example:

· output format, e.g. RTP packet stream
· bitrate

· video service

· temporal resolution, constant or variable frame rate

· spatial resolution

· pre-processing of video frames

· channel statistics

· bearer configuration

· initial playout at the decoder

· HRD constraints and allowed bitrate variations

· FEC parameters in MBMS
· Initial quantizer

· MTUs

· number of reference frames

· constrained intra

· usage of SEI messages

· usage of sub-sequences

· How do we take into account non-sufficient rate control? How is an encoder penalized which does not fulfil HRD constraints are produces varying data rates?
· Are multiple encoding attempts are allowed?
· Do other constraints such as random access capability or fast forward have to be taken into account in the encoding procedure? 

· Must the encoder be able to handle arbitrary picture formats, even non-multiples of 16x16?

· Must the decoder be able to handle arbitrary picture formats, even non-multiples of 16x16?

· May the decoder include post-processing such as post-filtering?

· How are late arriving frames taken into account?
· How is display jitter taken into account?

· Is a decoded picture buffer taken into account? How are violations treated?

3 Summary

The collection of open issues shows that the evaluation of video codec in 3GPP service environments requires significant amount of clarification. It is necessary that the experts in the VAG come to reasonable assumptions. All assumptions need some justification in the technical report. The VAG chairman encourages participants to provide input for the upcoming meetings input to clarify these issues.
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