3GPP TSG-SA WG4 Meeting #135	S4-260064
9-13 February 2026, Goa, India	revision of S4aI250215
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	26.942
	CR
	0006
	rev
	6
	Current version:
	19.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	[FS_Energy_Ph2_MED] Solution for KI6 Client-driven management of media delivery service energy optimisation with CMSD 

	
	

	Source to WG:
	Orange

	Source to TSG:
	S4

	
	

	Work item code:
	FS_Energy_Ph2_MED
	
	Date:
	2026-02-03

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-20

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	Addtion of a solution to Key Issue 6 on Client-driven management of media delivery service energy optimisation.

	
	

	Summary of change:
	Addition of a clause 7.11 adding a a solution to Key Issue 6 on Client-driven management of media delivery service energy optimisation.

	
	

	Consequences if not approved:
	No solution proposed for the KI.

	Q
	

	Clauses affected:
	2, 7.1, 7.11 

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications
	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


	
[bookmark: _Toc153803067]



1ST Change
[bookmark: _Toc129708869][bookmark: _Toc183102183][bookmark: _Toc187660784][bookmark: _Toc183194664][bookmark: _Toc193473692][bookmark: _Toc183194723][bookmark: _Toc183102249][bookmark: _Toc187660846][bookmark: _Toc193473752][bookmark: _Toc193794039]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[87]	Accubattery: https://play.google.com/store/apps/details?id=com.digibites.accubattery
[CMSD]	CTA-5006: "Common Media Server Data".
[CMCD]	CTA-5004-A: "Web Application Video Ecosystem – Common Media Client Data", version 2.
[26512]	TS 26.512: "5G Media Streaming (5GMS); Protocols".
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7.1	Mapping of Solutions to Key Issues
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These solutions are simply candidate solutions. Their inclusion in the following clauses does not imply that they have been agreed upon or endorsed. Any decisions and work to be done for the normative work will be detailed in the conclusions of this Technical Report.
NEXT change
(All new text)
[bookmark: _Toc193473815]7.11	Solution #10: Client-driven management of media delivery service energy optimisation Client-driven selection of Media Entry Point in the generalised Media Delivery System based on energy characteristicsbased on CMSD
[bookmark: _Toc193473816]7.11.1	Key Issue mapping
This Candidate Solution addresses the following Key Issues:
-	Key Issue #1 (Energy-related Information exposure), in particular:
-	Would it be useful to expose energy-related information of the network to the Media Session Handler to help it optimize its media session in an energy-efficient way?
-	Key Issue #6 (Client-driven management of media delivery service energy optimisation), in particular:
-		How might the 5GMS Client or RTC Client modify media delivery sessions in response to energy-related characteristics shared by the network via the Energy Information AF instantiated in the 5GMS AF or RTC AF (as applicable) and/or the Energy Information Collector?
[bookmark: _Toc193473817]7.11.2	Functional description
Existing mechanisms for Quality of Service (QoS) information sharing already exist. For example, CMSD (Common Media Server Data) [CMSD] has been specified by the CTA Wave project to enable media servers to share data with media players during adaptive streaming playback, allowing them to improve the Quality of Experience.
Meanwhile, many standardization organizations are working on measuring energy consumption (and its equivalent in CO₂ emissions) within networks. As explained in clause 4.2.2 of the present document, this is the case for 3GPP which is currently working on methods to obtain the energy consumption (and CO₂ equivalent) of the 5G network at different levels of granularity, such as per device.
The challenge is that a media player cannot currently improve energy efficiency during media playback by choosing the adaptive stream variant with the least environmental impact with or without significantly degrading the Quality of Experience, or among different sources if the content is available via various paths or broadcast modes.
The proposed solution involves communicating information related to energy consumption (and, by implication, its CO₂ equivalent) of the technical distribution chain to the media player, enabling the selection of the distribution path or mode with the least environmental impact. An information collector – the Energy Information Manager – observing the energy consumption of the technical distribution chain, including content production, encoding, and delivery, is integrated into each media content server. This collector then transmits these details to the media player playing the content on the user's device. The media player supplements this information with locally collected data relating to the energy consumption of the user's equipment during content playback.
The media player then has the ability to choose the distribution path or mode that reduces the energy consumption of content playback. Several modes can be offered to the user, allowing them to select between a very energy-efficient mode with a slight impact on the Quality of Experience and a less energy-efficient mode with little to no impact on the Quality of Experience. Data transmission is managed by means of custom HTTP response headers following the CMSD specification [CMSD] sent by the server to the media player during media content delivery.
To report the energy related information of the User Equipment to the Mobile Network Operator, Common Media Client Data (CMCD) [CMCD], also specified by the CTA Wave project, can be utilized. The MNO can retrieve energy data via HTTP request headers or URL query parameters, following the transmission mode specified in clause 4.7.5 of TS 26.512 [26512]. Additionally, the new CMCD reporting mode introduced in the second version of CMCD, based on event triggers and HTTP POST, could also be used to report the UE’s energy related information, as well as the network’s energy data reported through CMSD, to the Application Service Provider.
Currently, there is no dedicated energy information within the reserved keys defined in CMCD or CMSD. However, as suggested in [CMCD] and [CMSD], custom key names may be employed for this purpose.
The collection method and specifics of the energy information from the UE are outside the scope of this solution. It is advisable to use implementations that are not specific to 3GPP standards for this purpose.
Since this solution relies on CMSD and CMCD, it is applicable only within the downlink 5G Media Streaming (5GMS) context.
This approach supports the implementation of recommendations from French regulators, Arcom and Arcep, outlined in their study on the environmental impact of audiovisual media consumption in France [61] and summarised in clause 4.2.8, which include:
-	Promoting eco-friendly design of audiovisual services to minimize resource use throughout the digital service lifecycle, for example, by employing tailored codecs and open-source software.
-	Encouraging a culture of digital sustainability by offering energy-saving options (such as adjusting image and sound quality) and limiting attention-grabbing strategies (e.g., banning autoplay and restricting automated data collection for advertising).
-	Providing users with information about the environmental impact of their media consumption to raise awareness of ecological issues.
This solution does not aim to instruct the user, the MNO, or the Application Service Provider on specific actions to take. Instead, it provides a means to better estimate energy consumption (and, hence, CO2e emissions), offering criteria to support informed decision-making.
An advantage of this approach is its minimal impact on the UE, as CMCD is already supported in the market and within the 5GMS architecture defined by TS 26.501 [23], and CMSD is also supported and under study within the same architecture. Additionally, this approach does not affect the 5G User Plane.
Currently, the Media Client lacks the capability to select Media Entry Points based on their environmental impact, in addition to Quality of Service (QoS) considerations. This limitation hinders its ability to optimize energy efficiency during media delivery while still maintaining the QoE at the level configured by the user.
The proposed solution introduces a mechanism for sharing energy-related characteristics with the UE, throughout the technical delivery chain. This enables more energy-efficient media delivery by allowing Media Clients to make informed decisions about Media Entry Point selection, considering their environmental impact alongside QoS.
The decision-making process for optimizing media delivery is detailed here based on selecting different Media Entry Points, each referencing a different set of service locations with varying delivery paths and/or media characteristics (e.g., different maximum resolutions, video codecs, multicast capabilities, etc.). But, once the energy-related characteristics of the media delivery are shared with the Media Client, this approach can also be extended to any 5G media delivery optimizations that the client can initiate.
This solution also takes into consideration end-user energy preferences configured in the UE Application. Three different modes are available in the UE Application to simplify the configuration:
-	Eco mode: Prioritizes energy efficiency, even at the slight expense of Quality of Experience.
-	Standard mode: Balance between energy efficiency and Quality of Experience.
-	Performance mode: Prioritizes Quality of Experience over energy consumption.
The following are concrete examples of how this solution can be used to address variants of use case 5.14 in TR 22.882 [56] on reducing the Greenhouse Gas footprint of Application Services, and use case 5.2 in TR 22.883 [85] on dynamic service adjustment support in the network based on energy information, in the media context:
-	As a user, service provider, or MNO, I set objectives not to exceed certain limits of CO2e emissions per media session, expressed in gCO2e/hour or gCO2e/megabyte. If I can achieve the best QoE without surpassing these limits, such as during hours of low service utilization, I want to take advantage of (or share) this benefit. Otherwise, I will select the Media Entry Point with the least impact.
-	As an MNO, I configure my network to optimize the environmental impact of media delivery (e.g. by using some Media Delivery System functionalities). Users access these optimizations by selecting the Media Entry Point I create specifically for this purpose, instead of the default Media Entry Point provided by the application provider, which remains available. I want to minimize the impacts in the application to do this, and providing the gCO2e/hour of different Media Entry Points is a very simple solution for the application. Since users are located in different places, I can create multiple Media Entry Points tailored to different optimizations based on the user’s location.
7.11.3	Collaboration scenarios
Since CMSD [CMSD] is exclusively defined for downlink media streaming, this solution is applicable solely within this context. The solution also requires energy information reporting from the SA2-defined Energy Information Function (EIF) and/or the 5GMSd AS.This solution is applicable to all collaboration scenarios where the Media Application Provider wants to offer the possibility for the UE to adapt the media delivery session according to energy-related information and the user mode configured by the application.
7.11.4	Architecture mapping
Figure 7.11.4-1 depicts a reference architecture that realises this Candidate Solution in the generalised Media Delivery5GMSd architecture defined in TS 26.501 [23] and TS 26.506 [59]. It is based on the solution for collecting and exposing energy-related characteristics instantiated in the 5G Media Streaming System (Solution #5) outlined in clause 7.6.2.3 of the present document.The core principle of this architecture is to leverage the existing method for collecting and exposing energy-related characteristics, as already outlined in Solution #5 (see clause 7.6.2.4). Additionally, it extends this approach by enabling the Media Client to select Media Entry Point based on this information.


Figure 7.11.4-1: Reference architecture for Client-driven management of media delivery service energy optimisation based on CMSDclient-driven selection of Media Entry Point based on energy characteristics in the generalised Media Delivery System
The core principle of this architecture revolves around the Energy Information AF instantiated within the 5GMSd AF. Its responsibilities vary depending on its current provisioning state, as determined by the 5GMSd AF (which includes an Energy Information Processing Configuration provisioned in the 5GMsd AF by the 5GMSd Application Provider). These responsibilities include:
-	Subscribing to and consuming NF Energy Information from the Energy Information Function as defined in clause 5.51 of TS 23.501 [72]) with required granularities (e.g. per UE) in accordance with the parameters of the provisioned Energy Information Exposure Specification.
-	Subscribing to and consuming AS Energy Information from the 5GMSd AS in accordance with the parameters of the provisioned Energy Information Exposure Specification.
-	Exposing Network Energy Information, aggreging NF Energy Information and AS Energy Information, to the 5GMSd AS.
Unlike other solutions described in the present document that utilise the Energy Information AF (e.g. Solution #5 or #10), this approach does not require an Energy Information Collector to be instantiated within the 5GMSd Client of the UE because the Media Player in the UE is the decision-making function. The Media Player receives energy-related information directly from the 5GMSd AS using CMSD, without requiring the Energy Information Collector.
 In the context of this solution, the Media Player’s primary role is to select the most appropriate service location based on energy characteristics.
The solution is reusing functions already defined for collection and exposure of energy-related information in clause 7.6.2.4:
-	The Energy Information AF instantiated in the Media AF.
-	The Energy Information Collector instantiated in the Media Session Handler of the Media Client communicates with the Media Access Function of the Media Client via existing reference point M11.
The solution also reuses reference points M1d, M2d, M3d, E3, M4d, M5d, E5, M6d, M8, M11d and E12 already defined for collection and exposure of energy-related information in the instantiation in generalised media delivery architecture presented in clause 7.6.2.43.
Reference point M8d is also re-used to transmit energy related information from the UE and from the network to the Application Service Provider using CMCD HTTP POST method. (This transmission is out of scope of this solution as it is not specific to 3GPP.) This CMCD information can also be transmitted by the UE to the 5GMSd AS using the CMCD-based in-band metrics reporting mechanism already specified in clause 10.5.1 of TS 26.512 [26512], with Custom key names, ou of scope of 3GPP, defined by the 5GMSd Application Provider.
[bookmark: _Toc187660880][bookmark: _Toc193473786]7.11.5	Energy-related information
7.11.4.1	Overview
The objective of this solution is to dynamically select the 5GMSd AS service location with energy information aligned with the 5GMSd Application Provider configuration. This process necessitates gathering information about the energy consumed from the EIF and from various 5GMSd AS instances. Since Application Servers are typically only able to report their direct energy consumption, to accurately determine the total energy consumption associated with Application Data Flows originating from a specific 5GMSd AS service location it is also essential to include the network energy consumption related to that 5GMSd AS instance.
The 5GMSd Application Provider wants to manage energy consumption across its entire service, but also per streaming session. And the MNO wants to manage energy consumption on its network. The relevant granularities for this solution are:
-	Per network slice and/or Data Network: By aggregating the energy consumed by all Network Functions and Application Server instances active in a particular slice and/or Data Network.
-	Per service: By aggregating the energy consumed by all Application Data Flows sharing the same Application ID, service characteristics in the IP 5-tuple or served from all 5GMSd AS service locations sharing the same host name.
-	Per service location: By aggregating Media AS Energy Reports from all (Edge) Media AS instances to which the service location has been deployed, the Media AF can obtain a view of the energy consumed by all (Edge) Media AS instances exposing that service location across the Media Delivery System deployment.
- 	Per media streaming session: By aggregating the energy consumed by all Application Data Flows sharing the same session characteristics in the IP 5-tuple or associated with the same media delivery session identifier.
The objective of this solution is to offer the possibility for the Media-aware Application or the Media Access Function to dynamically adapt the Media Delivery Session to follow the energy mode configured in the application. This process necessitates gathering energy data from the UE, from various service locations of the Media AS and from the EIF. The information required is the energy consumed and the Environmental cost of energy supply. To accurately determine the total energy consumption associated with Application Data Flows exchanged between the Media Access Function and the Media AS, the relevant granularities for this solution are:
- 	Per media delivery session: By aggregating the energy consumed by all Application Data Flows sharing the same IP 5-tuple or the same media delivery session identifier.
- 	Per service location: By aggregating Media AS Energy Reports from all (Edge) Media AS instances to which the service location has been deployed, the Media AF can obtain a view of the energy consumed by all (Edge) Media AS instances exposing that service location across the Media Delivery System deployment.
7.11.4.2	Energy Information Configuration
Editor’s Note: Energy Information Configuration will be detailed in a separate solution. The subset of this configuration used in this solution will have to be detailed here., adding the specific requirements related to CMSD and CMCD. 
7.11.4.3	NF Energy Report
The high-level baseline parameters describing the network energy-related information reported by the EIF is defined in clause 6.1 of TS 29.566 [29566].
During the initial Energy Information subscription, only the Application ID is utilized. During the Media Delivery Session, the subscription can be refined using the active Service Data Flow Ddescription(s) associated with each Media Entry Point.
The energy information included in the report, for a specific timestamp, indicates the total energy consumption, expressed in Joules as specified in clause 5.3.2.3.20 of TS 29.122 [29122]. This data is provided with the granularity requested in the subscription.
7.11.4.4	Media AS Energy Report
The high-level baseline parameters describing the energy-related information reported by the Media AS is defined in table 7.n.5-1 of the present document.	Comment by LEMOTHEUX Julien INNOV/IT-S: See 26942-CR0022 
During the initial Energy Information subscription, only the Application ID and the Service Location identifier are used. Subsequently, during the Media Delivery Session, the subscription can be fine-tuned using the Service Data Flow Description, which corresponds to the exchange between the UE and a particular Service Location.
In addition to the currently used Service Location by the UE, reports from other available Service Locations are also provided. This allows the UE to be informed if a Service Location offering performance characteristics that better align with user mode requirements is available.
The energy information included in the report, for a given timestamp, details the energy consumed, expressed in joules. This data is provided with the granularity specified in the subscription. The uplink data volume is not used in this solution.
7.11.4.5	CMSD information for energy reporting	Comment by Richard Bradbury (2026-02-02): Missing a high-level table of energy information parameters to be conveyed using CMSD.	Comment by LEMOTHEUX Julien INNOV/IT-S: Will be an aggregation of the NF Energy report and the Media AS Energy report. Let’s discuss if a table is needed or this explaination is enough.
The high-level parameters listed in table 7.11.4.5-1 are used to report energy information about individual service locations exposed by the 5GMSd AS to the Media Player at reference point M4d, allowing it to select the service location that best matches the current energy consumption configuration of the 5GMSd Client.
Table 7.11.4.5-1: Baseline parameters for CMSD information for energy reporting
	Parameter
	Description

	
	



7.11.6	Procedures
Based on the procedures outlined in clause 7.6.3.2, figure 7.11.6-1 below details additional steps supporting the solution for client-driven management of media delivery service energy optimisation based on CMSDclient-driven selection of Media Entry Points based on energy characteristics outlined in clause 7.11.4the preceding clauses. The difference in this scenario is the use of energy -related information by the Media Player-aware Application or the Media Access Function to select the media delivery session parametersto choose between service locations according to their respective energy consumption energy mode configured in the Media-aware Application.
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Figure 7.11.6-1: Procedures for Client-driven management of media delivery service energy optimisation based on CMSD client-driven selection of Media Entry Points based on energy characteristics in the generalised Media Delivery System
Contrary to the baseline call flow, this call flow is applicable not only to 5GMS, it can also be applicable in RTC context. 5GMS specific components (e.g. 5GMS-Aware Application and 5GMS Application Provider) have been replaced by the functions from the generalised Media Delivery System defined in clause 4.1.2 of TS 26.501 [23] and clause 4.1.2 of TS 26.502 [59]. Some steps of the baseline call flow are adjusted in this solution in order to allow the Media Access Function to optimize the media delivery energy efficiency based on end-user energy mode configured and to show how selection or reselection by the Media Aware application of the service location based on energy-information can be done.
The procedure is based on the steps outlined in Solution #5 in clause 7.6, except for those involving the Energy Information Collector, which is not instantiated in the context of this solution. The Media Player in the UE is the decision-making function. But it receives energy-related information directly from the 5GMSd AS using CMSD, without requiring the Energy Information Collector.
The steps that are different from the baseline call flow are:
12.	Inside the Energy-related information exposure provisioning, the 5GMSd Application Provider requests the use of CMSD and CMCD to report network energy information from the 5GMSd AS to Media Player the UE. addition to enabling Energy Information collection, the Media-aware Application also indicates the currently selected end-user energy mode to the Media Stream Handler when it initiates a new media delivery session.
4a.	The 5GMSd AS subscribes to receive Network Energy Information reporting from the Energy Information AF, including the Application Identifier and the notification URLs corresponding to the different 5GMSd AS Service Locations.
6.	The Media Session Handler obtains Service Access Information from the 5GMS AF, including access details of the Energy Information AF, the relevant Application Identifier and a client metrics reporting configuration based on CMCDv2 [CMCD] event mode that lists the energy metrics to be collected and the URL of the CMCDv2 collector at the 5GMSd Application Provider.
NOTE:	The list of energy parameters and the way to collect those parameters are out of scope of this solution.
6a.	The Media Session Handler provides the CMCD-based client metrics reporting configuration to the Media Player, including the list of energy metrics to be reported.	Comment by Richard Bradbury: Added missing step to figure.
Because the Energy Information Collector is not instantiated in this solution, steps 7 to 9 are omitted.
10a.	The Energy Information AF exposes a processed Network Energy Information report about the provisioned service locations to the 5GMsd AS via reference point E3.
Because the Energy Information Collector is not instantiated in this solution, steps 11 to 14 are omitted.
20a.	The Energy Information AF exposes a processed Network Energy Information report about the provisioned service locations to the 5GMSd subscriber established in step 4 via reference point E3.
Because the Energy Information Collector is not instantiated in this solution, steps 21 to 25 are omitted.
25a.	The Media Player may collect UE energy information and merge it into a new report aggregating this UE energy information and the Network Energy Information received in the response of step 28. The list of energy parameters and the way to collect those parameters are out of scope of this solution.
25b.	The Media Player may expose Network energy information received in the response of step 28, or the aggregated report if step 25a. is realized, to the 5GMSd-Aware Application via reference point M7d.
26.	The Media Player delivers the Network energy information received in the response of step 28, or the aggregated report if step 25a is realized, to the 5GMSd Application Provider using CMCD event mode.
	Alternatively, the Media Player may deliver the Network Energy Information received in the response of step 28, or the aggregated report if step 25a is realised, as defined in TS 26.512 [26512]. This method is already described in TS 26.512 [26512].
28a. and 28a bis.		The 5GMSd AS service location includes Network Energy Information received in step 10a or 20a in band with its Media Player Entry response based on CMSD.
29. and 29bis.	The Media Player selects a Service Operation Point from those listed in the Media Player Entry based on the Network Energy Information received in the previous step.
30a. and 30a bis.	 If a new transport session is established in step 30, similar to step 4a the 5GMSd AS subscribes to receive Network Energy Information from the Energy Information AF, but in this case specific to the media delivery session by citing explicit Service Data Flow filter(s) based on the reference point M4 transport sessions established in the previous step.
Because the Energy Information collector is not instantiated in this solution, steps 31 to 33, and step 36 are omitted.
14.	The Energy Information Collector provides the Energy Information report including information about the available Media AS Service Locations to the Media Session Handler and the Media Access Function.
15.	The Media Session Handler provides the set of Media Entry Points to the Media-aware Application, including energy-related information associated with each one.
16.	The Media-aware Application selects a Media Entry Point with energy characteristics corresponding to the energy mode indicated in step 2 by the Media-aware Application.
18 or 18bis.	The Media Access Function establishes a transport session for Media Entry Point with the Media AS Service Location indicated in the Media Entry point selected in step 16.
19 or 19bis.	The Media Access Function acquires the Media Entry Point document from the selected Media AS Service Location.
Unlike the baseline call flow, steps 16 to 19 are in this solution integrated into the media delivery session loop. This enables the reselection of the Media Entry Point during the session, should the characteristics of the current or other Media Entry Points change. Consequently, a different Media Entry Point with properties better aligned to the energy mode configured in the Media-aware Application can be selected.
NOTE:	Modifying the Media Entry Point during a media streaming session may not be seamless for the user, potentially resulting in media playback discontinuity.
20.	The Media Access Function selects the Service Operation Point based on its configuration and based on the initial Energy Information it received from the Media Access Function in step 14, or the Energy Information it received subsequently from the Media Access Function in step 35.
21 or 21bis.	The Media Access Function establishes a transport session for media delivery with the AS Service Location corresponding to the currently selected Media Entry Point.
[bookmark: _Toc193473789]7.11.7		Gap analysis
The following gaps in Release 19 normative specifications are highlighted by the high-level procedure proposed in clause 7.11.6:
1.	In reference to step 1, the ability to provision the use of CMSD by an Application Server (in particular the 5GMSd AS) to report network energy information to the UE in the Energy-related information exposure provisioning at reference points E1 and M1.
2.	In reference to step 1, the ability to provision the use of CMCD by a Media Player to report network energy information to the 5GMSd Application Provider in the Energy-related information exposure provisioning at reference points E1 and M1.
2.	In reference to step 4a, 30a and 30a bis, the ability for an Application Server (in particular the 5GMSd AS) to subscribe to receive Network energy information from the Energy Information AF via reference point E3, citing either an Application Identifier or specific Service Data Flow(s) within the scope of an application session (in particular a media delivery session identifier for downlink media streaming).
3.	In reference to step 6, the ability for 5GMSd AF to provide CMCD configuration to the Media Session Handler in the Service Access Information via reference point M5d.
4. 	In reference of step 6a, the ability for the Media Session Handler to provide the CMCD configuration to the Media Player via reference point M11d in order to deliver energy-related information to the 5GMSd Application Provider.
5.	In reference to step 10a and 20a, the ability for the Energy Information AF to expose a Network energy report about different service locations to an Application Server (in particular the 5GMSd AS).
6.	In reference to step 25a, the ability for the Media Access Function (in particular the Media Player) to process energy information received from the Media Application Server via reference point M4 (in particular from the 5GMSd AS via reference point M4d).
7.	In reference to step 25b, the ability for the Media Access Function (in particular the Media Player) to expose Energy Information to the 5GMSd-Aware Application via reference point M7d.
8.	In reference to step 26, the ability for the Media Access Function (in particular the Media Player) to send energy information to the 5GMSd Application Provider via reference point M8d using CMCD event mode.
NOTE:	Reference point M8d is beyond the scope of 3GPP standardisation.

9.	In reference to step 28a, the support for CMSD in 5GMS, which is under study outside the scope of this work.
10.	In reference to step 28a, the ability for the Media Player Entry response from the 5GMSd AS service location to include Network Energy Information report in CMSD HTTP response headers.
11.	In reference to step 29, the ability for the Media Player to extract CMSD information from the Media Player Entry response, extract energy information and use it to select sa Service Operation Point.
7.11.8		Proposed normative changes
7.11.8.1	Proposed normative changes at stage 2
The following scope is proposed to be included in a new stage 2 specification of the Energy Information AF in addition to the changes proposed in clause 7.6.8.1:
1.	Based on the requirements for energy-related information proposed in clause 7.11.5, the ability to provision the Energy Information AF via reference point M1d.
2.	Based on the requirements for energy-related information proposed in clause 7.11.5, the reporting of energy-related information by the 5GMSd AS, via reference point E3, in such a way that supports the following aggregations:
a.	Per network slice used by the 5GMSd Client to access the 5GMSd AS at reference point M4d.
b.	Per Data Network used by the 5GMSd Client to access the 5GMSd AS at reference point M4d.
c.	Per 5GMSd AS Distribution Configuration (i.e, service location).
d.	Per Application ID.
e.	Per media streaming session.
3.	Subscription and exposure of aggregated network energy information from the Energy Information AF to the 5GMSd AS via reference point E3 based on Application Identifier or based on media delivery session identifier and specific Service Data Flow filter(s), including baseline parameters for the information exposed.
The following changes to TS 26.501 [23] are proposed:
4.	Inclusion of an Energy Management subfunction in the 5GMSd AS, as part of the instantiation of the architecture for the Energy Information AF in the 5G Media Streaming System based on clause 7.6.2.3 of the present document.
5.	Documentation of AS service location selection based on energy-related information transmitted via CMSD as described in clause 7.11.6 of the present document in the procedures of the Energy Information AF.
7.11.8.2	Proposed normative changes at stage 3
The following scope is proposed to be included in a new stage 3 specification of the Energy Information AF in addition to the changes proposed in clause 7.6.8.2:
1.	Based on the requirements for energy-related information proposed in clause 7.11.5, the ability to provision the Energy Information AF via reference point M1d.
2.	Based on the requirements for energy-related information proposed in clause 7.11.5, the reporting of energy-related information by the 5GMSd AS in such a way that supports the following aggregations:
a.	Per network slice used by the 5GMSd Client to access the 5GMSd AS at reference point M4d.
b.	Per Data Network used by the 5GMSd Client to access the 5GMSd AS at reference point M4d.
c.	Per 5GMSd AS Distribution Configuration (i.e, service location).
d.	Per Application ID.
e.	Per media streaming session.
3.	Subscription and exposure of aggregated network energy information from the Energy Information AF to the 5GMSd AS via reference point E3, including baseline parameters for the information exposed.
The following normative changes to TS 26.510 [88] are proposed:
4.	The Content Hosting Configuration specified in clauses 5.2.8 and 8.8.3.1 of TS 26.510 [88] is extended to include the following additional parameters:
a.	Corresponding to gap 1, a Boolean flag in the DistributionConfiguration indicating its eligibility for participation in CMSD reporting.
The following normative changes to TS 26.512 [26512] are proposed:
5.	Extensions (as needed) to the procedures and service-based interfaces at reference points M1d, E3, M4d, M6d and M8d that pertain to the 5G Media Streaming System, in particular with regard to additional energy-related information provided by the 5GMS AS in relation to media streaming sessions.
6.	Extensions (as needed) to the procedures and service-based interfaces to support exposure of energy-related information using CMSD.
7.	Extensions (as needed) to the procedures and service-based interfaces to support exposure of energy-related information using CMCD version 2 information.
The normative work required by this Candidate Solution is identical to the changes proposed in Solution #5, as detailed in clause 7.6, with the possibility for the Media-Aware Application and the Media Access Function to adapt the media delivery session based on energy-related information received to respect the energy mode configured by the user. The additional changes compared to Solution #5 are in noted in boldface in the following text:
1.	A new stage 2 Technical Specification based on clause 7.6.2.2 that defines a generic architecture and generic procedures for the Energy Information AF and Energy Information Collector, including definitions and high-level parameters of operations for:
a.	Provisioning the Energy Information AF via reference point E1.	Comment by Richard Bradbury (2026-01-29): Not required by this solution.
Marked with strikethrough to make this explicit.
b.	Subscription and exposure of AS Energy Reports from Application Servers to the Energy Information AF via reference point E3, including baseline parameters for these reports.
c.	Subscription and exposure of aggregated network energy information from the Energy Information AF to the Energy Information Collector in the UE via reference point E5, including baseline parameters for the information exposed.
e.	Configuration of Energy Information Collection and end-user energy mode by the Media-aware Application in the Media Access Function (via reference point M7/M11) and Media Session Handler (via reference point M6/M11), addressing gap 1.	Comment by Richard Bradbury (2026-01-29): FIXME.
d.	Exposure of aggregated energy information from the Media Session Handler to the Media-aware Application via reference point M6, including baseline parameters for the information exposed.
f.	Exposure of the energy characteristics of each Media Entry Point from the Media AF to the Media-aware Application via reference point M6, addressing gap 3.
2.	A new stage 3 Technical Specification corresponding to point 1 above that specifies the network APIs used by the Energy Information AF and Energy Information Collector at reference points E1, E3 and E5, as well the client API exposed by the Energy Information Collector to the Application at reference point E6.
3.	New clauses in TS 26.501 [23] defining:
a.	The instantiation of the generic architecture defined in point 1 above in the 5G Media Streaming System, based on clause 7.6.2.3 of the present document.
b.	Collaboration scenarios extending the generic procedures defined in point 1 above for particular Use Cases relevant to 5G Media Streaming.
4.	New clauses in TS 26.506 [59] defining:
a.	The instantiation of the generic architecture defined in (1) above in the RTC System.
b.	Collaboration scenarios extending the generic procedures defined in point 1 above for particular Use Cases relevant to RTC.
5.	New clauses in TS 26.510 [26510] specifying:
a.	Extensions (as needed) to the procedures and service-based interfaces at reference point M5, in particular with regard to additional energy-related information provided in the Service Access Information response.
6.	New clauses in TS 26.512 [26512] specifying:
a.	Extensions (as needed) to the procedures and service-based interfaces at reference points E1, E3 and E5 that pertain to the 5G Media Streaming System, in particular with regard to additional energy-related information provided by the 5GMS AS in relation to media streaming sessions.
b.	Extensions (as needed) to the client API exposed by the Energy Information Collector instantiated in the Media Session Handler to the 5GMS-Aware Application at reference point M6 that pertain to the 5GMS System.	Comment by Richard Bradbury (2026-01-29): Gaps 1 and 3 impact this, so something is missing here.
c.	Provisioning the Energy Information AF instantiated in the 5GMS AF via reference point M1.
7.	New clauses in TS 26.113 [26113] specifying:
a.	Extensions (as needed) to the procedures and service-based interfaces at reference points E1, E3 and E5 that pertain to the RTC System, in particular with regard to additional energy-related information provided by the RTC AS in relation to RTC sessions.
b.	Extensions (as needed) to the client API exposed by the Energy Information Collector instantiated in the Media Session Handler to the RTC-Aware Application at reference point RTC-6 that pertain to the RTC System.	Comment by Richard Bradbury (2026-01-29): Gaps 1 and 3 impact this, so something is missing here.
c.	Provisioning the Energy Information AF instantiated in the RTC AF via reference point M1.
7.11.9	Summary
This candidate solution proposes a new mechanism allowing 5GMSd Clients to selects the service location on the 5GMSd AS with the lowest environmental impact, based on:
1.	The collection of network energy-related characteristics by the Mobile Network Operator. This information is provided by the Energy Information Function and the 5GMSd AS to a new component called Energy Information AF instantiated in the 5GMSd AF.
2.	The use of CMSD to transmit this information to the UE, for example from the 5GMSd AS to the Media Player via reference point M4d.
3.	The use of this information by the Media Steam Handler in the UE to dynamically select the service location(s) with the desired energy characteristics.
4.	The use of CMCD to transmit network energy-related characteristics (and potentially the UE energy-related characteristics) to the 5GMSd AS, or directly to the 5GMSd Application provider with CMCD version 2 and its event mode.
This approach optimizes the energy efficiency of multimedia content delivery, thereby contributing to the reduction of the environmental footprint associated with media streaming services.
The solution applies to any 5GMSd Application Provider delivering content via a 5GMSd System and integrates naturally into existing adaptive streaming architectures such as MPEG-DASH and HLS.
The solution has minimal impact on the UE because the CMSD and CMCD mechanisms employed are part of the streaming ecosystem. As energy reporting is not part of those mechanisms, they will have to be extended to support energy reporting by using custom key names. The solution has also the advantage of not impacting the User Plane.
The proposed solution enables the integration of energy-related characteristics into multimedia content delivery systems. It empowers Media-aware Application to choose the Media Entry Point, or the Media Access Function to choose the Service Operation Point based on their environmental impact, while also considering user preferences that balance the trade-off between Quality of Experience and environmental sustainability.
This solution is based on Network Energy Information available from the Energy Information Function and the Application Server, as well as the two new functional entities defined in Solution #5 (see clause 7.6): the Energy Information AF and the Energy Information Collector. Leveraging existing mechanisms of the media delivery system, like the procedure for media delivery from multiple service locations illustrated in this clause, the Media-aware Application is able to make use of energy-related information provided by these functions to optimize energy efficiency during media delivery sessions.
This solution offers several advantages:
1.	Allows the environmental impact to be reduced: The energy consumption and consequent CO2 emissions associated with multimedia content delivery may be used in the process of determining the Media Entry Point used.
2.	User transparency: The environmental impact of content consumption may be made visible without impacting privacy.
3.	Flexibility: The approach is compatible with any existing 5G System optimizations which can be initiated by the Media Client.
4.	Customization: Thanks to the energy optimization modes, end users can be given the freedom to choose their level of environmental commitment.
5.	Global optimization: The entire delivery chain, from distribution to consumption, is taken into account.
End of changes
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