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[bookmark: _Toc96544996]=====  CHANGE  =====
[bookmark: _Toc100838028]9	Gaps and Optimization Potential
[bookmark: _Toc100838029]9.1	Identified Gaps and Deficiencies with Existing Codecs
Based on the scenarios that were defined in this Technical Report, the existing 3GPP codecs H.264/AVC and H.265/HEVC have been benchmarked and evaluated.
H.264/AVC is still widely used in services and due to its install base and ubiquity remains a fallback solution for basic use cases. However, H.264/AVC clearly lacks compression efficiency and flexibility to address more advanced use cases, such as HDR, gaming sequences and screen content sharing.
H.265/HEVC provides, at least for the considered scenarios, a full feature set and is broadly and versatily applicable. As H.265/HEVC is part of 3GPP specifications since quite some time, its install base has matured and is almost ubiquituous. 
Based on this, a successor to H.264/AVC or H.265/HEVC would be interesting if it provides greater flexibility and feature set coverage with improved compression efficiency over H.265/HEVC.
The performance of H.265/HEVC for higher spatial resolutions, such as 8K, has not been evaluated.

ffs
[bookmark: _Toc100838030]9.2	Potential Requirements for New Codecs
FfsFrom the collected scenarios, no explicit new requirements for new codecs have been identified. 
However, flexibility to different applications, feature coverage and compression efficiency are key functionalities for a codec in 3GPP. A new codec is expected to differentiate from H.265/HEVC in at least one, preferably several dimensions.
It is encouraged to study in more details potential requirements for new codecs.  
[bookmark: _Toc41600628][bookmark: _Toc55813067][bookmark: _Toc49377075][bookmark: _Toc100838031]10	Conclusions and Proposed Next Steps
The Technical Report provides a full characterization framework for video codecs in the context of 5G services. This framework permits to evaluate the performance of existing 3GPP codecs, and also permits to identify benefits of potential new codecs. 
The framework fulfils the following aspects:

· A comprehensive set of scenarios relevant to 3GPP services is described in section 6. For each scenario the anchor(s), the version of the reference software for the anchor(s) and their configuration(s) are defined. 
· A set of reference sequences is identified per scenario and each sequence is described in more details in Annex C.
· For each scenario, one or more performance metrics are defined. Each metric is described in more details in section 5.5
· The overall characterization framework process is defined in section 5 and in Annex B, D, E, F and G.
· New codecs are identified in section 8 and for each scenario, version of their respective reference softwares are identified and configurations as close as possible to the anchor configurations are defined.

The framework clearly has deficiencies, for example encoder configurations for scenarios may have not been stringent enough in the definition, leading to results that may not be fully comparable. Further, encoders used for the various codecs have different maturity and features. Results in this document should always be consider with caution, and the reader should understand how these results were derived. The framework does not include subjective evaluation, it is purely based on objective metrics.
Results are complete for 3GPP codecs - H.264/AVC and H.265/HEVC - for all scenarios, while
 for new codecs, only initial results are provided.
The framework and the initial results are not mature enough to come up with concrete proposed next steps. Follow-up studies are encouraged. 
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