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1 Introduction
During SA4#107 the New Study Item on “Feasibility Study on 5G Video Codec Characteristics” in S4-200309 was agreed and afterwards approved in by SA plenary #87 in SP-200052.
The objective of the objectives of the study item are primarily to identify relevant interoperability requirements, performance characteristics and implementation constraints of video codecs in 5G services, and to characterize existing 3GPP video codecs, in particular H.264/AVC and H.265/HEVC in order to have a benchmark for the addition of potential future video codecs.
The concrete objectives are as follows:

· Collect a subset of relevant scenarios for video codecs in 5G-based services and applications, including video formats (resolution, frame rates, color space, etc.), encoding and decoding requirements, adaptive streaming requirements, predominantly based on scenarios defined for 5G media streaming as well as for TR 26.925 and TR 26.928. 
· Collect relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Define performance metrics for such scenarios with focus on objective performance metrics.

· Collect relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF) supporting the identified scenarios.

· Collect relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity in the context of the defined scenarios.

· Characterize the existing codecs H.264/AVC and H.265/HEVC in the context of the above scenarios and document the findings in a consistent manner.

· Identify gaps and deficiencies of existing codecs in such use cases and derive requirements for potential new codecs.
· Collect initial information on how new codecs under development in ISO/IEC SC29 WG11 (MPEG)/JVET (in particular including VVC and EVC) may meet the above criteria based on the characterization results provided for example by ISO/IEC SC29 WG11 (MPEG)/JVET.
This document also takes into account the following considerations:

· A work item update is proposed, so the timeline is extended.
· There is an MPEG meeting in the week July 12 – 16. No SA4 video telco meeting would be held prior to or during this MPEG meeting.
· It was agreed in the opening plenary to schedule Telcos as follows

	Video
	MBS

	June 8, 2021 15:30 – 17:00 CEST
	June 10, 2021 16:00 – 18:00 CEST

	June 22, 2021 15:30 – 17:30 CEST
	June 24 1, 2021 16:00 – 18:00 CEST

	July 6, 2021 15:30 – 17:30 CEST
	July 8, 2021 16:00 – 18:00 CEST

	July 20, 2021 15:30 – 17:30 CEST
	July 22, 2021 16:00 – 18:00 CEST

	August 3, 2021 15:30 – 17:30 CEST
	August 5, 2021 16:00 – 18:00 CEST


· 
· 
· 
2 Proposed Time and Work Plan
	Meeting
	Feasibility Study on 5G Video Codec Characteristics - #870011 

	SA4#107 (20 – 24 January, 2020, Wroclaw, Poland)
	· Agree New Study Item on “Feasibility Study on 5G Video Codec Characteristics” in S4-200309

	SA#87 (18 - 20 Mar, 2020, Jeju, Korea)
	· Approve New Study Item on “Feasibility Study on 5G Video Codec Characteristics” in SP-200052
· Allocate specification number specification number TR 26.955 to 5G Video Codec Characteristics

	SA4#108 (2 – 9 Apr 2020, e-meeting)
	· Define and agree a process for identifying relevant scenarios for video codecs in 5G-based services and applications.

· Initiate the discussion on a subset of relevant scenarios for video codecs in 5G-based services and applications, including video formats (resolution, frame rates, color space, etc.), encoding and decoding requirements, adaptive streaming requirements, predominantly based on scenarios defined for 5G media streaming as well as for TR 26.925 and TR 26.928.
· Initiate collecting relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Initiate defining performance metrics for such scenarios with focus on objective performance metrics.

· Initiate collecting relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Initiate relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· Create an initial version of TR 26.955 documenting the above agreements
· In order to progress the work, only the following type of documents are expected to be progressed and agreed in the following priority:

· Time Plan

· Scenario Template

· Skeleton TR, if time permits
· Draft Scenarios, if time permits
· Other type of documents will not be addressed during SA4#108 and are hence not encouraged to be submitted.

	3GPP SA4 Video SWG Telco on 5G Video #1 (April 15, 2020, 17:00 – 18:00 CEST, Host Qualcomm) 
	· Progress the work on relevant scenarios

· Submission deadline April 14, 17:00 CEST.

	3GPP SA4 Video SWG Telco on 5G Video #2 (April 29, 2020, 17:00 – 18:00 CEST, Host Qualcomm)
	· Progress the work on relevant scenarios

· Submission deadline April 28, 17:00 CEST.

	3GPP SA4 Video SWG Telco on 5G Video #1 (May 13, 2020, 17:00 – 18:00 CEST, Host Qualcomm)
	· Progress the work on relevant scenarios

· Submission deadline May 12, 17:00 CEST.

	SA4#109 (20 May – 3 June 2020, e-meeting)
	· Based on the agreed process above, agree on the following
· A subset of relevant scenarios for video codecs in 5G-based services and applications, including video formats (resolution, frame rates, color space, etc.), encoding and decoding requirements, adaptive streaming requirements, predominantly based on scenarios defined for 5G media streaming as well as for TR 26.925 and TR 26.928. 

· For each scenario, progress and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.
· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955

	3GPP SA4 Video SWG Telco (June 23, 2020, 15:00 – 17:00 CEST, Host Qualcomm) 
	· For each scenario, progress and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955 

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

· Submission deadline June 22, 15:00 CEST.

	3GPP SA4 Video SWG Telco (July 7, 2020, 15:00 – 17:00 CEST, Host Qualcomm) 
	· For each scenario, progress and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955 

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary
· Submission deadline July 6, 15:00 CEST.

	3GPP SA4 Video SWG Telco (July 21, 2020, 15:00 – 17:00 CEST, Host Qualcomm) 
	· For each scenario, progress and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955 

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

· Submission deadline July 20, 15:00 CEST.

	3GPP SA4 Video SWG Telco (August 4, 2020, 15:00 – 17:00 CEST, Host Qualcomm) 
	· For each scenario, agree and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955 

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

· Submission deadline August 3, 15:00 CEST.

	SA4#110e (19 – 28 Aug 2020,e-meeting, date)
February 28, 2019, 4pm - 6pm cet ()
	· Based on the agreed scenarios and test cases, collect and review the initial characterization results on the existing codecs H.264/AVC and H.265/HEVC and identify any open issues

· Start identifying gaps and deficiencies of existing codecs in such use cases and derive requirements for potential new codecs.

· Collect initial information on how new codecs under development in ISO/IEC SC29 WG11 (MPEG)/JVET (in particular including VVC and EVC) may meet the above criteria based on the characterization results provided for example by ISO/IEC SC29 WG11 (MPEG)/JVET.

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary


	3GPP SA4 Video SWG Telco on FS_5GVideo (Sep 8, 2020, 15:00 – 16:30 CEST, Host Qualcomm) 
	· For each scenario, agree and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955  

· Submission deadline Sep 07, 15:00 CEST.

	3GPP SA4 Video SWG Telco (Sep 29, 2020, 15:00 – 16:30 CEST, Host Qualcomm) 
	· For each scenario, agree and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955  

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

· Submission deadline Sep 28, 15:00 CEST.

	3GPP SA4 Video SWG Telco on FS_5GVideo (Oct 6, 2020, 15:00 – 16:30 CEST, Host Qualcomm) 
	· For each scenario, agree and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955  

· Submission deadline Oct 05, 15:00 CEST.

	3GPP SA4 Video SWG Telco (Oct 27, 2020, 15:00 – 16:30 CET, Host Qualcomm) 
	· For each scenario, agree and document

· Relevant and exemplary test conditions and material for such scenarios, including test sequences.

· Performance metrics for such scenarios with focus on objective performance metrics.

· Relevant criteria and key performance indicators for the integration of video codecs in 5G processing platforms, taking into account factors such as encoding and decoding complexity.

· relevant interoperability functionalities and enabling elements for video codecs in different 5G services such as MTSI and Telepresence (i.e. RTP based conversational communications), or 5G media streaming (e.g. based on DASH/CMAF).

· Document the agreements in TR 26.955

· Submission deadline Oct 26, 15:00 CET.

	SA4#111-e (11 – 20 Nov 2020)
February 28, 2019, 4pm - 6pm cet ()
	· Complete the definition of the evaluation framework

· Complete the definition of the data management

· Based on the agreed scenarios, progress on the following
· Select reference sequences

· Define initial anchor configurations

· Define the metrics for the scenario

· Document the agreements in TR 26.955

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

	3GPP SA4 Video SWG Telco (Dec 01, 2020, 15:00 – 17:00 CET, Host Qualcomm) 
	· Based on the agreed scenarios, progress on the following

· Select reference sequences

· Define initial anchor configurations

· Define the metrics for the scenario

· Document the agreements in TR 26.955

· Submission deadline Nov 30, 15:00 CET.

	3GPP SA4 Video SWG Telco (Dec 08, 2020, 15:00 – 17:00 CET, Host Qualcomm) 
	· Based on the agreed scenarios, agree on the following

· Reference sequences

· Anchor configurations

· Metrics

· Document the agreements in TR 26.955

· Submission deadline Dec 07, 15:00 CET.

	3GPP SA4 Video SWG Telco (Dec 15, 2020, 15:00 – 17:00 CET, Host Qualcomm) 
	· Agree on the scripts to be executed and start heating your cold winter rooms with machines doing encodings

· Submission deadline Dec 14, 15:00 CET.

	3GPP SA4 Video SWG Telco (Jan 19, 2021, 15:00 – 17:00 CET, Host Qualcomm) 
	· Review the anchors

· Review the anchor metrics

· Identify open issues

· Document the agreements in TR 26.955

· Submission deadline Jan 18, 15:00 CET.

	SA4#112 (01 – 10 Feb 2021)
	· Review and progress reference sequences

· Review and progress anchor configurations

· Review initial anchor metrics

· Document initial characterization of HEVC vs. AVC

· Initiate test configurations for VVC and EVC

· Update TR 26.955

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

	3GPP SA4 Video SWG Telco (Feb 23, 2021, 15:00 – 17:00 CET, Host Qualcomm)
	· Review and progress reference sequences

· Review and progress anchor configurations

· Review available anchor metrics

· Review available characterization of HEVC vs. AVC

· Submission deadline Feb 22, 15 CET.

	3GPP SA4 Video SWG Telco (Mar 2, 2021, 15:00 – 17:00 CET, Host Qualcomm)
	· Review and complete reference sequences

· Review and complete anchor configurations

· Review available anchor metrics

· Review available characterization of HEVC vs. AVC

· Document available characterization of HEVC vs. AVC

· Agree on TR26.955v1.0.0

· Submission deadline Mar 1, 15 CET

	3GPP SA4 Video SWG Telco (Mar 16, 2021, 15:00 – 17:00CET, Host Qualcomm)
	· Review available anchor metrics

· Review available characterization of HEVC vs. AVC

· Progress test configurations for VVC and EVC

· Submission deadline Mar 15, 15 CET

	3GPP SA4 Video SWG Telco (Mar 23, 2021, 22:30-00:30 CET, Host Qualcomm)
	· Review available anchor metrics

· Review available characterization of HEVC vs. AVC

· Complete test configurations for VVC and EVC

· Submission deadline Mar 22, 15 CET

	SA#91-e (March 24-29 2021)
	· Present TR26.955v1.0.0 for information

	SA4#113-e (06 – 14 Apr 2021)
	· Discuss potential updates to study item
· Agree on verification process
· Progress the reference sequences for all scenarios

· Progress the anchor definitions for all scenarios

· Identify open issues
· Update TR26.955

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

	3GPP SA4 Video SWG Telco (May 4, 2021, 15:00 – 17:00 CEST, Host Qualcomm)
	· Review and progress reference sequences

· Review and progress anchor configurations

· Review available anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Submission deadline May 3, 15 CEST.

	3GPP SA4 Video SWG Telco (May 11, 2021, 15:00 – 17:00 CEST, Host Qualcomm)
	· Review and complete reference sequences

· Review and complete anchor configurations

· Review available anchor metrics

· Review available characterization of HEVC vs. AVC

· Review verification results

· Document available characterization of HEVC vs. AVC

· Submission deadline May 10, 15 CEST

	SA4#114-e (19 – 28 May 2021)
	· Agree update to work item

· Review and progress reference sequences

· Review and complete anchor configurations

· Review available anchor metrics

· Review available characterization of HEVC vs. AVC

· Review verification results
· 
· 
· 
· 
· 
· 
· Identify open issues and document in PD
· Update TR26.955

· Communicate with ITU-T SG6 and/or ISO/IEC SC29 WG11 (MPEG) on performance metrics for video codec characterizations, if necessary

	3GPP SA4 Video SWG Telco (June 8, 2021, 15:30 – 17:30 CEST, Host Qualcomm)
	· Review and complete reference sequences
· Review available anchors and anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Progress Adaptive Streaming

· Progress Tests

· Update PD

· Update TR26.955
· Submission deadline June 7, 16:30 CEST.

	SA4#113-e (15 – 21 June 2021)
	· Approve work item update 

	3GPP SA4 Video SWG Telco (June 22, 2021, 15:30 – 17:00 CEST, Host Qualcomm)
	· Review available anchors and anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Progress Adaptive Streaming
· Progress Tests
· Update PD

· Update TR26.955
· Submission deadline June 21, 16:30 CEST.

	3GPP SA4 Video SWG Telco (July 6, 2021, 15:30 – 17:30 CEST, Host Qualcomm)
	· Review available anchors and anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Progress Adaptive Streaming
· Progress Tests
· Update PD

· Update TR26.955
· Submission deadline July 5, 16:30 CEST.

	
	· 

	3GPP SA4 Video SWG Telco (July 20, 2021, 15:30 – 17:30 CEST, Host Qualcomm)
	· Review available anchors and anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Progress Adaptive Streaming
· Progress Tests
· Update PD

· Update TR26.955
· Submission deadline July 19, 16:30 CEST.

	3GPP SA4 Video SWG Telco (August 3, 2021, 15:30 – 17:30 CEST, Host Qualcomm)
	· Review available anchors and anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Progress Adaptive Streaming
· Progress Tests
· Update PD

· Update TR26.955
· Submission deadline August 2, 16:30 CEST.

	SA4#115-e (18 – 27 August 2021)
	· Progress anchors and anchor metrics

· Review verification results

· Review available characterization of HEVC vs. AVC

· Complete Adaptive Streaming
· Complete Test Configurations
· Update PD

· Update TR26.955
· 
· 
· 


	SA#93-e (September 17 - 19 2020)
	· no updates

	SA4#116-e (10 – 19 November 2021)
	· Complete anchors and anchor metrics
· Complete verification

· Complete the characterization of new codecs

· Document the results

· Document the conclusions

· Agree on TR26.955v2.0.0

	SA#94-e (December 15 - 17 2021)
	· Present TR26.955v2.0.0 for approval
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