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Introduction
During the 3GPP SA4 Video SWG Telco (Mar 2, 2021) document S4aV200654 proposed to add additional codecs to the characterization of the work item that are outside the scope of the work item objectives saying:

· 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.
The work item explicitly lists new codecs under development in ISO/IEC SC29 WG11 (MPEG)/JVET. 
This text was purposely used as 3GPP until now only normatively references codecs defined in either MPEG or ITU-T or in a joint group of the two – see also clause 4 of TR 26.955v1.0.0. 

Codecs that are normatively referenced in 3GPP specifications are globally adopted and deployed. Hence, the specifications/standards are expected to be designed to achieve the highest degree of interoperability and to give the developers of encoders and decoders as much freedom as possible to customize their implementations. This is essential to enable a standard to be adapted across a wide variety of platform architectures (including mobile and power-limited ones), application environments, and computing resource constraints and thus, its wide deployment. Specifications for video codecs must enable independent AND interoperable implementations.

3GPP SA4 is applying such rigorous process for speech, audio and video codecs to contribute to the success of 3GPP in the domain of media services.

For codecs developed in in ISO/IEC SC29 WG4 (JVET) and ISO/IEC SC29 WG3 (Video), a well-defined standards development process is defined and maintained that includes:

· Suitable as a normative 3GPP reference
· The IPR policies of the developing organization are consistent with the ETSI IPR policy.  
· Open and Public Process 

· Any member can contribute to the requirements and technical specification process

· The decision process is based on consensus and is open to all members
· Sufficient Time and Long-Term Planning
· Development of requirements as well as standardization projects
· Specification Development and Approval process
· Several voting, commenting, and approval rounds from National Bodies
· Reference Encoder and Decoder
· Provides an example implementation and verification platform
· Conformance bitstreams
· Tests the different features, tools and combination of tools of the standard
· Verification tests
· Conducted to verify the coding performance of the standard
· Specification Maintenance and Clarification process
· Necessary in order to be able to address potential inconsistencies or bugs
The MPEG/JVET process may not be the only valid process to define standards for independent AND interoperable implementations, but it is the one 3GPP is familiar and confident in. 

While adding other codecs to the TR for characterization may not be relevant for the above discussion, the efforts doing so should not be under-estimated, in particular, if codecs have been developed governed by different processes and frameworks. Secondly, the characterization framework is open and any codec can perform the characterization independently of 3GPP. Hence, it seems to be relevant that such a characterization is only done for codecs that could be added as a normative reference to 3GPP specifications and this aspect would need to address as part of the characterization.
Further, it should be noted that the objectives on the current work item needs to be completed first and commitments and contributions from supporters of the initial work item are sought.

Based on the above discussion, we propose 

1) to not update the work item to add any new codecs to the characterization. 
2) To reconfirm with work item supporters to contribute to at least anchors & bitstreams generations and verifications for codecs in the initial scope.
3) If 3GPP SA4 should decide to agree to an update of the work item, then 
a. SA4 should address the above issues. A proposed revised work item text is provided below.

b. The timeline of the work item needs to be revised.
c. Proposals for new codecs received after SA#92 are not considered in the initial phase.

d. 
e. The TR.26.955 framework is not to be modified to accommodate new codec specificities
f. Original WID supporters and new WID supporters are expected to commit to contribute to anchors & bitstreams generations and verifications with focus on completion of the initial scope. 
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	810005
	FS_TyTraC (Study on Typical Traffic Characteristics of Media Services)
	Identifies the properties of video codecs for different services and trends for future codecs.

	810006
	FS_5GXR (Study on eXtended Reality (XR) over 5G) 
	Identifies important functionalities for video codecs for extended reality applications over 5G.

	840001
	5GMS3 (5G Media Streaming stage 3)
	Defines functions and interfaces in the context of 5G media streaming including video codecs

	760041
	Study on Media Handling Aspects of Conversational Services in 5G Systems (FS_5G_MEDIA_MTSI)
	Study item to identify necessary updates and potential improvements for conversational services in the context of 5G Systems

	790021
	Media Handling Aspects of Conversational Services in 5G Systems (5G_MTSI_Codecs)
	Rel-15 work item that addressed normative aspects around speech and video codecs, based on conclusions of TR 26.919

	810040
	5G_MEDIA_MTSI_ext (Media Handling Extensions for 5G Conversational Services)
	Rel-16 work item addressing further extensions on Media Handling


3
Justification

Predictions on mobile video consumption are ever increasing. According to an Ovum study from October 2018, the "global media industry stands to gain $765bn in cumulative revenues from new services and applications enabled by 5G ($260bn in the US and $167bn in China). Thanks to the new network capabilities brought by 5G, annual mobile media revenues will double in the next 10 years to $420bn in 2028 ($124bn in the US). The transformative impact of 5G will go well beyond just enhanced mobile media." In the context of new services, the study points to 5 key aspects that will drive media in the context of 5G:

· Enhanced mobile media (video, music, and games): This corresponds to the use of paid-for and bundled-in traditional media including video, music, and gaming on 5G networks.
· Enhanced mobile advertising: This corresponds to mobile display advertising such as videos, banners, in-game placement over 5G, and other visual advertising formats that may appear in VR and AR environments.
· Home broadband and TV: This corresponds to the use of 5G as the primary home internet connection bundled with a TV package. This type of connection is also referred to as fixed wireless access (FWA).
· Immersive media (AR, VR, and cloud gaming): This corresponds to augmented reality (AR) and virtual reality (VR) content and applications, as well as cloud gaming delivered over 5G. AR, VR, and cloud gaming are not new, but 5G offers the opportunity to unlock their use to mass-market level.
· New media: This corresponds to new applications that do not really exist today and that 5G will enable in the future. This includes self-driving car entertainment, 3D holographic displays, and connected haptic suits among others.
In addition, according to a study from Intel
, the average monthly traffic per 5G subscriber will grow from 11.7GB in 2019 to 84.4GB per month in 2028, at which point video will account for 90 percent of all 5G traffic. 
All of this indicates that the user experience and efficiency of 5G networks will be heavily impacted by the quality of video compression technologies that are used with 5G services. As of current status, 3GPP defines media capabilities in service specifications such as TS 26.114 (for MTSI) and TS 26.511 for media capabilities in the context of 5G media streaming, with pointers to TS 26.116 (TV video profiles) and TS 26.118 (VR Streaming profiles). Note that 5G in the context of the above discussion does not imply 5G NR, but includes any access technology that is part of the 5G System.
However, it is relevant to understand that video codecs in the 5G service context not only serve specific service requirements, but are typically available on mobile platforms as generic service enablers and hence need to cover different applications, including third party applications as also identified in the context of the FS_TyTrac study and as documented in TR 26.925. Also, new media services as for example identified in the FS_5GXR study on Extended Realities over 5G and as documented in TR 26.928 require efficient and flexible media codecs that can be used with different formats. In the context of such applications and services, both video encoding as well as decoding matters.
Finally, it is important to mention that integration of video codecs in 5G processing platforms is associated with costs such as implementation, hardware area size and others. Hence, understanding the characteristics of existing video codecs in the context of typical 5G-based application is not only relevant, but will also be essential for the collection of criteria and characteristics for potential new video codecs that are to be used in the context of 5G-based media services. 
Codecs that are normatively referenced in 3GPP specifications are globally adopted. Hence, the specifications/standards must be designed to achieve the highest degree of interoperability and to give the developers of encoders and decoders as much freedom as possible to customize their implementations. This is essential to enable a standard to be adapted across a wide variety of platform architectures (in particular mobile and power-limited ones), application environments, and computing resource constraints and thus, its wide deployment. Specifications for video codecs must enable independent AND interoperable implementations.
ISO/IEC SC29 as well as JVET have well-established processes for the development of new video codecs. ISO/IEC SC29 and JVET  have just recently completed development a set of new video codecs, including Versatile Video Coding (VVC) and Essential Video Coding (EVC) with the aim to address new use cases and better compression efficiency. The suitability and benefits of such codecs for 5G-based applications are currently unclear and should be better understood in the context of the study in order to identify potential normative work for video services in the context of 5G. 
The MPEG/JVET process may not be the only valid process to define standards for independent AND interoperable implementations, but it is the one 3GPP is most familiar and most confident in. Codecs not defined by ISO/IEC SC29 or JVET are expected provide equivalent processes for independent and interoperable implementations in order to be considered as normative references from 3GPP specifications. This includes suitable IPR policies for normative referencing, open standardization processes, suitable specification development and approval processes, reference encoder and decoder, conformance programs, verifications tests and specification maintenance/clarification processes.
4
Objective

Based on these discussions, 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 (in particular including VVC and EVC) or codecs that may otherwise be normatively referenced by 3GPP may meet the above criteria based on the characterization results provided for example by ISO/IEC SC29 WG4 (JVET). For codecs not developed in ISO/IEC SC29/JVET , the process to support independent and interoperable implementations is expected to be sufficiently documented. In order to align with well-established 3GPP principles, documentation, testing, reporting, verification and utilized codecs configuration being represented in the TR are expected to follow principles commonly defined and used in MPEG/JVET developing process.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR 26.955
	
	Video Codec Characteristics for 5G-based Services and Applications
	SA#91 (Mar 21)
	SA#94
(Dec '21)
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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