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1ST Change
[bookmark: _Toc193794039]7.1	Mapping of Solutions to Key Issues
Table 7.1-1: Mapping of solutions to Key Issues
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	#11(a)
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	#11 (b)
	
	
	
	
	X
	

	12
	
	
	
	
	
	X



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.
2nd change
(All new text)

[bookmark: _Toc193473815]7.14	Solution #12: Client-driven management of media delivery service energy optimisation
[bookmark: _Toc193473816]7.14.1	Key Issue mapping
This solution candidate addresses Key Issue #6 (Client-driven management of media delivery service energy optimisation) described in clause 6.6.
[bookmark: _Toc193473817]7.14.2	Functional description
[bookmark: _Toc193473818]7.14.2.1	Introduction
Mobile networks may prioritise energy efficiency in either the network or the UE or both depending upon various situations. While energy-saving techniques aim to optimise energy consumption without compromising service quality, trade-offs may sometimes be necessary. To identify potential energy-saving opportunities, networks may target specific user devices consuming excessive energy and offer incentives for reducing energy consumption in exchange for service adjustments. The network should assess whether target users would accept proposed service adjustments that may result in QoS degradation. Not all users may be willing to tolerate such changes, especially if their current services or content received by service at special time or location are sensitive to performance reductions. If a user agrees to the adjustments, the UE and network can explore potential mitigation strategies to minimise the impact on service experience and QoE.
To this end, the following issues have been identified:
1.	How can a user's tolerance for reduced QoS and QoE be determined? 
2.	How can the AF propose the strategies to minimise the impacts on end user service experience and QoE on the user-end?
3.	How can the UE prioritise strategies to minimise the impacts on the QoE?
This cCandidate sSolution proposes method by which the Energy Information AF proposed in clause 7.6 can assess the QoS degradation (in collaboration with the 5GC and/or the Media Application Service Provider (ASP)) and notifies a UE application when QoS degradation is imminent due to either network or UE energy saving or both. This enables the UE to proactively adjust QoE metrics, minimizing the impact on user experience. This cCandidate sSolution is based on the following:
1.	Triggering the energy saving toward Energy Information AF. Authorized entities, such as 5GC or Media Application Service Providers (ASP) can trigger the Energy Information AF to request a UE to reduce its QoE. This can occur due to network and/or UE energy-saving initiatives. For instance, the 5GC might decide to reduce QoS (e.g. allocated bandwidth) and trigger energy saving through the Energy Information AF along with the proposed, either QoS or QoE ranges. Additionally, Media Application Service Providers (ASPs) withholding contracts with cloud providers or 5GC may initiate energy saving towards the Energy Information AF. In Aanother example, is an Media aApplication pProvider with a UE contract for green media streaming could trigger energy saving due to energy status of cloud and 5GC resources.	Comment by Richard Bradbury: The examples seem to be a mix of real time triggering (e.g. in the case of 5GC) and policies provisioned in advance (e.g. ASP with green media streaming contracts).
2.	Assessing the User tolerance to QoE degradation. Based on this candidate solution, wWhen an AF receives an energy saving request (in collaboration with the 5GC and/or the Media Application Service Provider (ASP)), it assesses the potential impact on the user's QoE. By comparing the requested QoE parameters towith predefined thresholds, the AF determines the acceptable levels of QoE degradation. If the request includes specific QoS ranges instead of QoE, the AF may request the NWDAF to estimate QoE impacts. The AF may check the user's subscription for agreed-upon QoE levels. If these levels align with the estimated/requested QoE degradation, no user approval is needed, but user feedback is collected. Otherwise, the Energy Information AF requests user approval by sending an asynchronous notification message to the Energy Information Client in the UE, specifying the potential QoE impact.	Comment by Richard Bradbury: Not sure this is one of the NWDAF’s capabilities.
Reference?	Comment by Richard Bradbury: Is this information part of the subscription data model?
Reference?
3.	UE Controlling the QoE. Upon receiving a request for potential QoE degradation, the Energy Information Client in the UE should assesses its current status and determines how to respond in a way that minimises the impact on its service experience. In order for this to happen, athe UEEnergy Information Client needs to decide whether its application could tolerate a degradation in its current QoE or not. And when it does, the application should be able to manage its current QoE without too much degradation (i.e. reducing the qoeQoE below the certain pre-defined threshold).
[bookmark: _Toc187660880][bookmark: _Toc193473786]7.14.2.2	Architecture mapping
	Comment by Richard Bradbury: An architecture sketch before the procedure would help to understand the Candidate Solution better.
Could be based on one of the ones already in clause 7.6 with the addition of the NWDAF.
7.14.3	Procedures
Figure 7.14.3-1 below details the different steps for client-driven management of media delivery service energy optimisation.	Comment by Richard Bradbury: Suggest you label each interaction with its reference point name.
[image: Msc-generator~|version=8.6.3~|lang=signalling~|size=1115x1423~|text=numbering=yes; ~nhscale=auto;~n~nUE1 [large=yes, fill.color=lgray,0.2]: UE {~n~2XRApp [label=~qMedia-aware \nApplication~q];~n~2SRC: Media Client {~n~4MSH: Media\nSession\nHandler {~n~6MSHQoE [label=~qEIC~q,color=red];~n~4}; ~n~4MAF:Media\nAccess\nFunction;~n~2};~n};~nAF: Media AF {~n~6EIAF [label=~qEIAF~q,color=red];~n};~n ~nAS [label=~qMedia AS~q];~nhide CORE:5G Core~n{~n~6EIF [label=~qEIF~q,color=red];~n~6PCF [label= ~qPCF/SMF~q];~n~6NWDAF [label=~qNWDAF~q];~n};~nAP [label=~qMedia\nApplication\nProvider~q];~nXRApp..AP: Provisioning, configuration, service announcement and content discovery [number=no];~n~nvspace 20;~n~nbox XRApp..AP [number=no, line.corner=round, line.color=none, fill.color=yellow,0.1]: \B\IMedia delivery session initialisation~2~n{~n~4vspace 20;~n~4XRApp-~gMAF: Launch media delivery session;~n~4MSHQoE ~l-~gMAF: Set up media delivery session;~n~4MSHQoE-~gEIAF: Launch media delivery session;~n~4EIAF-~gMSHQoE: Media delivery session established;~n~4MSHQoE ~l-~gMAF: Media delivery\nsession established;~n~4MAF~l-~gAS~l-~gAP [arrow.type=dot]: Establish media delivery transport;~n~4XRApp..AP: Media delivery session started; ~n~4MAF~l-~gAS~l-~gAP [arrow.type=dot]: Media delivery;~n};~n~nvspace 10;~nshow CORE;~nvspace 10;~nEIAF..EIF: Network EC information sharing [color=gray,0.2]; ~nvspace 20;~n~n ~nbox [number=no, line.corner=round, line.color=none, fill.color=green,0.1]: \B\IClient management of energy information~n{~n~4#hscale=1.3;~n~4PCF-~gEIAF: 10a: Activate energy saving mode [number=no];~n~4AP-~gEIAF: 10b: Activate energy saving mode [number=no];~n~4EIAF..EIAF: Energy saving\nmode triggered; ~n~4EIAF-~gMSHQoE: Request current QoE;~n~4MSHQoE~gMAF: Request current QoE [number=no]; ~n~4MSHQoE~lMAF: Current QoE [number=no];~n~4MSHQoE-~gEIAF: Report current QoE (Duration T =~l x ms);~n~4EIAF..EIAF: QoE metrics\nprocessing\nagainst threshold;~n~4EIAF-~gMSHQoE: Request QoE reduction;~n~4.. [tag=~qopt~q, number=no, fill.color=gray,0.2]: ~q\I\[Yes scenario\]~q {~n~8MSHQoE-~gMAF: Activate buffer control ;~n~8MAF..MAF: Buffer control activated ;~n~8MAF~l-~gMSHQoE: Modify current\ndownlink media session;~n~8MSHQoE-~gEIAF: Request to modify current downlink media session;~n~8EIAF-~gMSHQoE: Downlink media session modified;~n~8EIAF-~gAP: Downlink media session modified;~n~8.. [tag=~qopt~q, number=no, color=lgray] {~n~9~3EIAF-~gNWDAF: Share reduced QoE accepted offer for different time slots;~n~8};~n~8EIAF-~gAP: User session modiifcation notification;~n~8AP-~gEIF-~gEIAF-~gMSHQoE: Notify eligibility for new incentive;~n~4};~n~4MAF~l-~gAS~l-~gAP [arrow.type=dot]: Media delivery;~n~4vspace 10;~n};~n~|]	Comment by Richard Bradbury: Tweaked and reinserted using copy-and-paste method to make it compatible with msc-generator for MacOS.
Figure 7.14.3-1: Procedures for Client-driven management of media delivery service energy optimisation
The working assumptions are:
-	initial connection set-up is established between the UE and the Application Server (Provisioning, configuration, Service Announcement and content discovery).
Call flows steps:
Steps 1 to 8: These steps follow the usual step-up while establishing a downlink media delivery session between the UE and the media application server. The media application requests a downlink media session, following which an downlink media session is established, and the media is transferred to the UE client from the Application Provider. Downlink media session starts at Step 8.	Comment by Richard Bradbury: What aspects of the Candidate Solution are not more generally applicable to all kinds of media delivery session?
What aspects would be different for uplink media streaming?
What would be different for an RTC session?
Step 9: In step 9, 	tThe Eenergy -related characteristics/information of the network, which isare collected, stored in EIF isare shared withto the ASPMedia Application Provider and /or towith the 5GC operator. This is now shared between the EIF of the 5GC and the Energy Information AF instantiated inof the Media AF.	Comment by Richard Bradbury: Only sharing with EIF shown.
What proposal for sharing with Media Application Provider?
Steps 10 to 15 relate to Cclient management of energy information received from the EIF/EIAF:
Step 10a: 	At a particular time window, say between 12 noon and 14h, which is peak hours data traffic period, the Media Application Service Provider (ASP) decides to reduce the energy consumption of its Applications Servers. The Media Aapplication service pProvider energy saving trigger contains the possible ranges of QoE.	Comment by Richard Bradbury: Couldn’t this be provisioned in advance and operate by clockwork according to a schedule rather than requiring a real-time trigger?
[Note: Why doesis the Media Application Service Provider (ASP) responsible for reducing the energy consumption? To answer this question, text from KI#2 description of TR 26.942 is placed here fore reference: “For instance, when a Mobile Network Operator (MNO) deploys a communication service to fulfil application service requirements, such as those of a gaming application, it is crucial for the customer – whether an Application Service Provider (ASP) or an industry vertical – to ensure that the application service minimizes energy consumption for both end users and the data network”.
Step 10.b: 	The request may come from 5GC (EIF) to the AF (EIAF) to inform the EIC to request UE media player to degrade the QoE as a result of QoS degradation due to network and/or UE energy saving. How the 5GC can determine the possible QoE ranges are based on the following steps in 5GC:
i. UE subscription QoE reduction authorization is added to UDM.
ii. SMF will select the specific UE for a specific application to reduce the QoS.
iii. SMF will register to Observed Service Experience analytics for the specific UE with candidate QoS parameter sets and Application ID from NWDAF.
[Note: There was a proposed solution in the August meeting in SA2, which the consumer NF may provide candidate QoS parameter Sets and Application IDs for Observed Service Experience analytics are determined in S2-2408611.]
iv. NWDAF will provide the possible predicted QoE to the SMF.
v. SMF optionally can checks UDM (UE subscription QoE reduction authorization) that if UE agrees already for such QoE degradations.
vi. SMF will send the energy saving trigger AF with the QoE ranges.


Figure 7.14.3-2: 5G core procedure to trigger the energy saving towards AF
Step 11:	tThe Application Function (AF)Energy Information AF receives this request and activates the energy saving mode.
[Note: The AF shall decides which UEs under the control of this particular AF could be activated to energy saving mode based on the received request energy saving trigger.]
Step 12:	The Energy Information AF requests all or some UEs (which are under its control) to report their current QoE metrics.	Comment by Richard Bradbury: Which reference point here?
[Note: QoE configuration and reporting can already optionally be specified by the QoE Measurement Collection (QMC) functionality in TR 26.942 KI#6. QoE metrics reporting shall be based on the existing standardized practices such as QMC. It would be good to reuse the QMC functionality e.g. based on TS 26.114]
Step 13:	The UE reports its current QoE. The UE shall decide to limit this for a duration of X ms.
[Note: On the topic of UE consent in order to have its QoE being reported, text from KI#2 description of TR 26.942 is placed here for reference: “NOTE 1: It is presumed that the user has granted consent for its UE data to be collected, reported and subsequently exposed by means outside the scope of the study or following normative work.”]
Step 14:	As soon as the Energy Information AF receives the QoE metrics reported by the UE, the Energy Information AF starts processing the recevied QoE metrics.
[Note: The received QoE metrics shall be compared against a standard value which are already pre-defined by the Application Service Provider (ASP) within the AF. For instance, the preferred video resolution quality of all (or some) users between 12 noon and 14h which are connected to a particular AF shall be limited to 720p only. or it is possible that AF receives the energy saving request with possible QoS degradations. Hence, the AF based on the receieved QoS degradation can request the NWDAF for the possible QoE for that specific UE based on the requested QoS ranges.]
Step 15:	After such comparison, the AF now requests all (or some) of users to reduce their QoE (for instance, video resolution), if they are using higher QoE metrics (for intance 4K resolution).
[Note: AF before requesting the UE to reduce the QoE may be able to check with the 5GC or ASP about the user subscriptions. In this scenario, if UE already has agreed to have such QoE degradtion, AF will reduce the QoE without asking UE approval and it will continue from step 13. Or it is possible that 5GC or ASP before triggering AF for energy saving, they have already checked the UE susbscription info and they will address that in their request.]
There are two possible scenarios proposed here: If the UE agrees to reduce its QoE:
Step 16 & 17: 	The UE agrees to reduce its QoE, it willMedia Access Function of the UE activates the buffer control, which is present in the Media Access Function (MAF).
[Note: There could be a timer in the AF after sending the request to UE, If the UE response has not receievd by the AF after specific time (i.e. X min), it means that UE does not agree with the QoE degradtion and it will continue from step 23.] 
Step 18:	 The on-going media session is required to be modifed between MAF and MSH.
Step 19:	 The Media Session Handler requests now the AF to modify itsthe on-going media delivery session.	Comment by Richard Bradbury: Modify in what way?
Different QoS policy?
Step 20 & 21: 	The AF thus modifies the on-going downlink media delivery session.	Comment by Richard Bradbury: These appear to be notifications of successful modification, not the modification itself.
Step 22:	 is (optional): This information could be optionally shared by the Energy Information AF with the NWDAF (which will allow to retrive this information in the future). Here the accepted QoE ranges by the users will be stored which can be used by the ASP or 5GC for analytics.
Step 23 & 24:	If the Energy Information AF informs the ASP and 5GC about the users who decided to modify (and reduce) their QoE., tThe ASPMedia Application Provider or 5GC then provides incentives to those users who reduce their QoE. The AF will inform about such incentives to the slected users.	Comment by Richard Bradbury: Please explain better.
Step 25 and 26:	The ASP continues to provide media to the UE, which are reduced in QoE when they reach the UE from the MAF.
Step 27 to 30:Otherwise, Tthe UE does not agree to reduce its QoE, it will not activate the buffer control and therefore the on-going downlink media delivery session is continues unmodified between Media Access Function and the Media Session Handler. Media streams continue to be downloaded by the UEis delivered as before.
25:	The Media Application Provider continues to provide media to the Media Access Function in the UE via the Media AS, possibly with reduced QoE.
7.13.4	Summary
This candidate solution defines a mechanism enabling an Application Function (AF)Media AF to manage energy-saving operations that may cause QoS (Quality of Service) and QoE (Quality of Experience) degradation. The Media AF collaborates with the 5GC (5G Core) and/or Media Application Service Providers (ASPs) to assess user tolerance to QoE degradation and coordinate adaptive strategies between the network and the User Equipment (UE) to minimize service impact.
Key Functional Aspects
1. Energy-Saving Trigger Toward AF
· Energy-saving actions can be triggered by authorized entities such as:
· 5GC: Initiates QoS adjustments (e.g., bandwidth reduction) for network energy saving.
· ASPs: Initiate energy-saving requests based on service agreements or cloud resource status.
· The AF receives these requests along with proposed QoS/QoE ranges and initiates downstream procedures to manage QoE impacts.
2. Assessment of User Tolerance to QoE Degradation
· Upon receiving an energy-saving request, the AF evaluates the potential QoE impact:
· Compares requested QoE parameters with predefined QoE thresholds or user-specific subscription data.
· If only QoS parameters are provided, the AF may use the NWDAF (Network Data Analytics Function) to estimate QoE degradation.
· Decision logic:
· If degradation is within user’s pre-agreed QoE range → proceed automatically, with optional feedback collection.
· If degradation exceeds the allowed range → user approval is required, specifying the expected QoE impact.
3. UE-Controlled QoE Adaptation
-	The UE application evaluates whether it can tolerate the requested QoE degradation.
-	If acceptable, the UE adjusts application behaviour to minimize QoE impact (e.g., adaptive bit rate reduction, buffering control, or resolution adjustment).
-	The UE ensures QoE remains above predefined thresholds, maintaining acceptable user experience despite lower resource allocation.
This cCandidate sSolution:
-	Enables dynamic coordination between the Media AF, 5GC, ASPsMedia Application Provider, and UE for energy-efficient operation.
-	Provides a framework for user-aware energy-saving decisions based on tolerance to QoE degradation.
-	Allows the network and UE to jointly optimise energy consumption while maintaining service continuity and acceptable QoE.
End of changes
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