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2	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 and child Work Items 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	

	
	
	
	



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

	Unique ID
	Title
	Nature of relationship

	820002
	5GMSA 5G Media Streaming Architecture
	Developed the initial architecture for 5G Media Streaming and documented in TS 26.501.

	840001
	5GMS3 5G Media Streaming Stage 3
	Addressed stage-3 in 5G Media Streaming by updating TS 26.247 as well as new specs in TS 26.511, TS 26.512, and TS 26.117.

	870015
	FS_EMSA. Study on Streaming Architecture Extensions for Edge Processing
	Studies the impact of edge processing for 5G media streaming.

	900029
	FS_5GMS-EXT Study on 5G Media Streaming Extensions
	Studies potential improvement areas and extensions to the 5G Media Streaming Architecture.


3	Justification
As part of the global trend to reduce the impact of Information and Communications Technologies (ICT) on the environment, 3GPP has been working for years on standards for the energy efficiency of mobile networks from the definition of the Energy Efficiency KPIs including the methods to measure them to the definition of use cases and solutions for energy saving.
The energy efficiency of a mobile network is defined by its performance divided by its energy consumption, where the definition of performance depends on the network entity it applies to (Radio Access Network (RAN), 5G Core Network / Network Slices).
The performance is defined in terms of the volume of data traffic carried by the base stations for RAN, the data volume transiting in the 5G Core Network, the reduction of latency, and the number of registered subscribers or active user equipment.
The data traffic volume is an important parameter for improving energy efficiency. However, current Video Distribution Networks (VDNs) are under big pressure to provide exponential growth in bandwidth demands, mainly because of the very large traffic demands associated with TV services like IPTV as well as the emergence of new streaming services. At the same time, the Internet has democratized the processes of creation, distribution, and sharing of user-generated video contents through online services. In addition, more and more gaming consoles are being replaced by cloud gaming platforms performing video streaming.
The situation is further complicated by the adoption of new high quality video formats that are bandwidth hungry such as 4K or 8K Ultrahigh Definition (UHD), see WI 8K_TV_5G for example. Even if new efficient video codec technologies are developed to encode the video (e.g., VVC) with smaller bitrates while maintaining the same visual quality, the data traffic volume remains high and the resulting decrease in energy consumption is lower than expected over the delivery path between the content provider and the end user.
To address the afore mentioned challenges, SC 29/WG 03 has issued the ISO/IEC 23001-11 specification which defines metadata (Green Metadata) that facilitate the reduction of energy usage during media consumption. The format of the defined metadata is specified for the following usages:
· reducing the decoder power consumption;
· reducing the display power consumption;
· media selection for joint decoder and display power reduction; and
· quality recovery after low-power encoding.
These metadata facilitate reduced energy usage on the transmitter and the receiver side during media consumption without any degradation in the Quality of Experience (QoE). However, it is also possible to use these metadata to get larger energy savings, but at the expense of some QoE degradation. 
An example of an implementation where an experimental linear video distribution, using the most recent video coding standard (i.e., VVC), is being implemented to demonstrate the use of these metadata is the 3EMS (Energy-Efficient Enhanced Media Streaming) project. 3EMS is an “Image & Réseau” project launched in 2020 in Britany, France [For details watch the Webinar Understanding 3EMS: Energy Efficient Enhanced Media Streaming].
[bookmark: _Hlk48551775]The 5G Media Streaming Architecture, defined in Release 16 (WI FS_5GMS) and with new extensions (WI FS_5GMS_EXT) in Release 17, includes the procedures and APIs required to prepare, ingest, encode, and stream media content from the content provider to the end user over the 5G network. 
The introduction of methods to support energy aware media streaming in this architecture involves the below extensions:
· Content Preparation: Extending the content preparation functionality to support complexity metrics and decoder feedback.
· Transport protocols: Investigating the impact of introducing additional signalling over transport protocols to support energy consumption reduction in the 5GMS architecture.
· Network Event usage: Extend the 5G System event exposure service APIs with UE or network related power saving information available in the 5G Media Streaming system to allow UE to select the best media content for better power savings.
· Decoding: Define the feedback signalling between the 5GMS client (decoder) and the 5GMS Data Network (5GMSu AF/AS functions) to exchange metadata for decoder-side power reduction and extend the event exposure and control API between the 5GMS Client and 5GMS Aware application.
[bookmark: _Hlk48551821]4	Objective
The goal of this study is to identify and evaluate potential enhancements to the 5G Media Streaming Architecture to provide energy-aware media streaming services. The objectives of this study are in the context of the above potential extensions and are fully aligned with the ambition and commitment of 3GPP to reduce the carbon impact and are listed hereafter:
1. Study and collect the methods that can reduce the energy consumption in streaming services both in-network and on the UE, such as the green metadata defined in ISO/IEC 23001-11, and identify how they relate to the 5GMS Architecture and protocols.
2. Study the 5GMS Architecture and define collaboration scenarios between the 5GMS System and Application Provider for the purpose of exposing energy consumption metrics to the latter so that it that can use the documented methods to reduce energy consumption in streaming sessions.
3. Identify relevant key issues and gaps in 5GMS to support the above collaboration scenarios.
4. Develop a deployment architecture based on the 5GMS Architecture that addresses the usage of the identified energy consumption reduction methods in 5GMS services and the collaboration models.
5. Provide candidate solutions (including call flows) for each of the identified issues.
6. Study codecs and formats relevant to 5GMS and develop recommendations for extensions that would apply to the 5GMS client components in the UE as well as the Media AS and content provider to support power savings. 
7. Study signaling and transport protocols and procedures in 5GMS and identify potential gaps to support the above objectives and document potential solutions.
8. Coordinate the work with other 3GPP groups (e.g., SA2 and RAN) and others as needed.
9. Coordinate the work with external organizations such as ISO/IEC JTC29 WG3 (MPEG Systems), IETF, and DASH-IF.  
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR
	26.8xx
	Energy aware 5G Media Streaming
	SA#101 (Sept 2023)
	SA#102 (Dec 2023)
	



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

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

	
	
	

	
	
	

	
	
	

	
	
	



6	Work item Rapporteur(s)
  
<Srinivas Gudumasu, srinivas.gudumasu@interdigital.com >      	       
7	Work item leadership
SA4
8	Aspects that involve other WGs
SA2 and RAN for collecting energy performance measurements (NEF, PCF, NWDAF)
9	Supporting Individual Members
	Supporting IM name

	InterDigital Communications

	FAU 

	ATEME 

	Thales

	BBC

	

	

	

	

	



