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[bookmark: _Toc193794039]2	References
…
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Key Issue mapping
7.1	Mapping of Solutions to Key Issues
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	Client-based Media AS service endpoint reselection based on QoE reporting by the QMC framework and asynchronous notification to the Media Client
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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.
Candidate Solution
(All new text)
[bookmark: _Toc193473815]7.13	Solution #11(b): Client-based Media AS service endpoint reselection based on QoE reporting by the QMC framework and asynchronous notification to the Media Client
[bookmark: _Toc193473816]7.13.1	Key Issue mapping
This solution candidate addresses Key Issue #5 (Media Application Server Energy management) described in clause 6.5 as well as Key Issue #6 (Client-driven management of media delivery service energy optimisation) described in clause 6.6.
[bookmark: _Toc193473817]7.13.2	Functional description
[bookmark: _Toc193473818]7.13.2.1	Introduction
This Candidate Solution proposes a method that allows re-selection of Media AS service locations during a media delivery session when content is delivered between the UE Media Client and the Media AS via reference point M4, based on the UE application QoE requirements (e.g., resolution, bit rate, etc.) while also taking into account the various characteristics (e.g. Media AS load, Media AS energy consumption, current Media AS QoE metrics, etc.) of individual service locations of the Media AS that are being used to support media delivery.	Comment by Richard Bradbury (2026-01-27): I don’t see any later reference to Media AS QoE metrics in the solution. Suggest deleting.	Comment by Daniel : ok
The solution makes use of the QMC-based QoE reporting framework summarised in clause 	4.2.2.2 and is based on option 1 from Solution #6 proposed in clause 7.7.3.1.2. As stated under clause 4.2.2.2 of the present document, OAM acts as a MnS producer of standardized services such as fault supervision, performance management, trace reporting, etc. For example, data collected by OAM (KPIs, performance metrics, energy data, etc.) can be exposed to authorized consumers using the SBMA framework defined in TS 28.533 and the generic services in TS 28.532. in. This means that an Application Function (AF) could be configured/authorized by the operator or network domain to consume certain OAM management services (e.g., performance KPIs, fault reports, analytics, etc.) through the SBMA interfaces, assuming the OAM’s MnS producer exposes them to authorized consumers. The use of RAN-based QoE metrics in this context does not imply the definition of new OAM measurements, management interfaces, or exposure mechanisms. Existing OAM capabilities and information as specified in 3GPP SA2 and SA5 are assumed.	Comment by Richard Bradbury (2026-01-27): This is what Daniel explained verbally, but I can’t find any reference to Application Functions in clause 4.2.2.2 or clause 7.7, so this assertion is not adequately motivated yet in my opinion. I’m assuming there’s a vital specification reference missing here somewhere.	Comment by Daniel : A part of the explanation to this is documented with references to external 3GPP TS/TRs in our own TR 26.942 under clause 4.2.2.2.  Would that be useful just to reference it here? 
This solution leverages interfaces existing reference points in the Media Delivery System that support communication between a Media Application Provider and the 5G System, particularly for exchanging Quality of Experience (QoE) data. The interfaces at these reference points are enhanced by the solution with network energy-related characteristics, allowing the Media Application ProviderClient to use this information for Media AS service location reselection. In particular the solution leverages extensions for edge processing defined for the 5GMS System in clause 4.5 of TS 26.501 [23] and for the RTC System in clause 6 of TS 26.506 [59] in which instances of the Media AS are deployed as Edge Application Server (EAS) instances and they offer different service locations to the Media Client.	Comment by Richard Bradbury: The solution presented later doesn’t seem to give the Media Application Provider the decision-making responsibility.	Comment by Richard Bradbury (2026-01-27): Looks like the Media Client makes the switching decision. Corrected.	Comment by Richard Bradbury (2026-01-27): This is no longer described, so let’s remove.	Comment by Daniel : ok
7.13.3	Collaboration scenarios
This solution is applicable to all collaboration scenarios requiring access to energy-related information from a UE and a Media AS.
7.13.4	Architecture mapping
The architecture shown in figure 7.13.2.24-1 represents the case of a UE client accessing two different Media AS service locations. The Energy Information AF instantiated in the Media AFand the Energy Information Collector instantiated in the Media Session Handler of the UE Media Client correspond to the architecture nstantiation in clause 7.6.2.4.




Figure 7.13.2.24-1: Illustration of Media AS service location reselection based on energy characteristics
Media delivery is provisioned by the Media Application Provider creating a Provisioning Session and other needed resources (e.g. Content Hosting Configuration for downlink media streaming) in the Media AF. The Media Application Provider provisions the Media AF via reference point M1, including an Energy Information exposure configuration intended for the Energy Information AF instantiated in the Media AF.
The Media Application Provider configures Service Access Information for use by the Media-aware Application via reference point M8. The Service Access Information delivered to the Media-aware Application includes information about different Media AS service locations accessible through each of the DNs.	Comment by Richard Bradbury: Exposing this at M8 has the advantage of not requiring a large delta at M5.	Comment by Daniel : ok
	Comment by Richard Bradbury (2026-01-27): Missing jigsaw piece.
	Comment by Richard Bradbury (2026-01-27): Missing jigsaw piece.

During the course of a media delivery session, the UE Media Client switches to a service location based on the QoE requirements of the UE application in combination with energy usage/characteristics of the available Media AS service locations. For example, imagine a scenario in which the Media Client is accessing media content at service location AS#1. Here tThe Energy Information AF instantiated in the Media AF now suggests that the UE Media Client now switches to a different service location of AS#2 based on: (a) the energy consumption of the available service locations and (b) the QoE requirements of the application. One way to tackle this by via QMC based method detailed in clause 4.2.2.2 of the present document. The RAN-based QoE metrics derived from OAM systems as specified by SA5 (e.g. “as specified in TS 28.558” [28558]), and service experience information as defined in SA2 (e.g. “as specified in TS 23.288 [23.288]”, could be made available to the Energy Information Application Function. The Energy Information AF may take these QoE metrics into account when evaluating energy consumption and energy efficiency in the context of ongoing media services. In particular, the Energy Information AF correlates QoE information with service-level and media-level energy information in order to determine whether energy consumption is proportional to the experienced QoE. This process is explicitly detailed in clause 7.13.6. of the present document. Based on this evaluation, the Energy Information AF may derive energy-related information that reflects both energy efficiency and QoE conditions. This information may then be conveyed via the E5 interface to a UE-based Energy Information Collector. The conveyed information may include recommendations that consider the combined impact of QoE, and energy consumption. In addition, the Energy Information AF instantiated in the Media AF subscribes to Application Server (AS) Energy Report when providing energy-related information in the context of media services. 

[bookmark: _Toc187660880][bookmark: _Toc193473786]7.13.5	Energy-related information
7.13.5.1	Energy-related provisioning information
Editor’s Note: Define the parameters that need to be provisioned in the Energy Information AF via M1.
The Media Application Provider may provision energy-related parameters to the Energy Information Application Function (Energy Information AF) via the M1 interface. These parameters follow common M1 provisioning patterns used in SA4 specifications, and enable energy-aware behavior and interaction with other media-related application functions. The list provided is non-exhaustive. 
	Abstract information element
	Semantics / constraints

	EnergyPolicyId
	Identifies the energy policy instance provisioned via M1. The identifier may be referenced by other M1-provisioned entities or by internal AF interactions.

	EnergyMonitoringConfiguration
	Specifies the scope and granularity of energy monitoring (e.g. per service, per session, per media component).

	EnergyReportingConfiguration
	Specifies reporting conditions for energy-related information, including reporting frequency or threshold-based triggers.

	EnergyThreshold
	Specifies threshold values related to energy consumption or energy efficiency. Crossing a threshold may trigger internal evaluation or notifications.

	EnergyAdaptationGuidance
	Specifies recommended energy-aware adaptation actions that may be considered when energy thresholds are crossed or when QoS degradation occurs.

	EnergySuspensionPolicy
	Specifies conditions under which media components or media sessions may be suspended in order to reduce energy consumption.

	EnergyRecoveryPolicy
	Specifies conditions under which increased energy consumption is permitted, e.g. to restore higher media quality after constrained operation.

	EnergyReportingRecipient
	Identifies entities to which energy-related reports or notifications are provided (e.g. Media Application Provider, Media AF).

	ServiceEnergyProfile
	Identifies the energy efficiency profile associated with a service or application. The Energy Information AF may apply differentiated behavior based on this profile.



NOTE: The Energy Information AF may use the energy-related parameters provisioned via M1 to evaluate energy consumption and efficiency in the context of ongoing media services. When energy-related conditions are met (e.g. energy thresholds are crossed or energy budgets are exhausted), the Energy Information AF may provide energy-related indications or recommendations to the Media AF. The Media AF may combine this information with QoS-related input (e.g. QoS degradation notifications from the 5G Core) when selecting media adaptation actions.
7.13.5.2	Client Energy reporting information
Editor’s Note: Define the parameters that are passed by Energy Information AF to the Energy Information Collector via E5.
The Energy Information Application Function may convey energy-related information to the Energy Information Collector via the E5 interface in order to support energy monitoring, analysis, and aggregation across media services. The parameters listed below are provided as examples. The list provided is non-exhaustive.
	Abstract information element
	Semantics / constraints

	EnergyPolicyId
	Identifies the energy policy under which the reported information was generated. This identifier enables correlation with M1-provisioned energy policies.

	ServiceIdentifier
	Identifies the service, application, or media session group to which the reported energy information applies.

	EnergyMeasurementScope
	Indicates the scope of the reported energy information (e.g. per service, per session, per media component).

	EnergyMeasurementTime
	Indicates the time or time interval over which the reported energy information was measured or estimated.

	EnergyThresholdStatus
	Indicates whether configured energy thresholds have been crossed. If applicable, the direction of crossing may be indicated.

	EnergyBudgetStatus
	Indicates the current status of the configured energy consumption budget (e.g. within budget, approaching limit, exceeded).

	EnergyAdaptationStatus
	Indicates whether energy-aware adaptation actions are currently applied by the Energy Information AF or related media functions.

	EnergyReportingReason
	Indicates the reason for reporting (e.g. periodic reporting, threshold crossing, policy change).

	EnergyReportValidityTime
	Indicates the time period during which the reported information is considered valid.

	EnergyInformationTimestamp
	Provides the timestamp at which the energy information was generated by the Energy Information AF.



NOTE: The Energy Information Collector may use the information received via E5 for aggregation, long-term analysis, correlation with QoS or service information, or for providing feedback to the Media Application Provider. The Collector does not directly influence media adaptation decisions, which remain under the control of the Media Application Function.
7.13.36	Procedures
Figure 7.13.36-21 below details the different steps for application service endpoint re-selection process.
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Figure 7.13.36-1: Procedures for Media AS service location re-selection based on energy characteristics
[bookmark: _Toc193473789]Assumption: The Media Application Provider may deliver Service Access Information through reference point M8. The Service Access Information delivered to the media aware Application may have information about different Service Operation Points accessible through each of the DNs.
In the below above call flow, steps 1 to 8 are to provision Energy Information Collection:
retained from the baseline procedure for downlink media streaming found in clause 5.9 of TS 26.501 [26501], which is common steps followed to establish any media downlink session establishment. However, as stated earlier, the proposed solution is applicable for uplink, downlink and RTC architectures as well.
These steps follow the usual setup while establishing a downlink media delivery session between the UE and the 5GMS AS. However, they are adapted for the generalised Media Delivery architecture. The Media-aware Application requests a media delivery session, following which a media delivery session is established, and the media is transferred between the Media Client and the Media Application Provider via the Media AS. The media delivery session starts at step 8. Based on step 1 to 8, an on-going media delivery session is established.
1. The 5GMS Application Provider provisions the 5GMS AF via reference point M1, including a Provisioning Session resource, any other required resources and an Energy Information exposure configuration intended for the Energy Information AF instantiated in the 5GMS AF. The Energy Information exposure configuration may identify application(s) that fall within its scope.
At some later point, a media delivery session is initiated:
2.	The 5GMS-Aware Application initiates a new media delivery session with the Media Session Handler via reference point M6, including a request to enable energy-related information collection and reporting.
3.	The Media Session Handler obtains Service Access Information from the 5GMS AF, including access details of the Energy Information AF.
4.	As a consequence of the previous step, the Media Session Handler creates a new energy-related information collection and reporting context with the Energy Information Collector instantiated in it.
5.	The Energy Information Collector subscribes to Network Energy Information reporting from Energy Information AF via reference point E5, if relevant, and receives in response a UE Energy Information collection configuration.
6.	The Energy Information Collector shares the UE Energy Information collection configuration with the Media Session Handler.
7. The Energy Information Collector subscribes to Network Energy Information reporting from Energy Information AF via reference point E5, if relevant, and receives in response a UE Energy Information collection configuration.
8. The EIAF configures AS Energy Information report via reference point E3. The AS Energy Information report may include energy consumption information of different granularities, e.g. UE, PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72].
9.  The 5GMS AS may submit an AS Energy Information report to the Energy Information AF via reference point E3 using the callback endpoint. 

9.	The Energy Information AF subscribes to EIF to be informed and to receive energy-related information from the different NFs.	Comment by Richard Bradbury: Wouldn’t this step happen once after provisioning, but before media delivery session initialisation rather than multiple times inside the media delivery loop?	Comment by Daniel : I agree, that is one way, as proposed by solution 11a from Orange; so I am proposing this possibility of subscribing to EC information after the session is started. 	Comment by Richard Bradbury (2025-12-18): Higher up you wrote: “Step 9: My understanding is that without an on-going session, there wouldn’t be any EC measurement possible. So, I start EC measurement after a session is established.”
I think you raise an interesting point here and we should debate this in case the baseline procedure needs to be amended.
Steps 10-15: Reporting UE-related and apps-related QoE metrics.	Comment by Richard Bradbury: This phase isn’t very well explained.	Comment by Daniel : Modified it now. As well as in the call flows. 
10.	The OAM periodically requests the UE to report its current QoE. In order to do this, the OAM first reaches the 5G Core entities, such as PCF and SMF via N5 and N7 interfaces respectively.	Comment by Richard Bradbury: This is a configuration step in the sequence diagram, not a periodic request.
Is there a missing step?
Looks like a major delta requiring a new reference point between OAM and Media AF.
Why wouldn’t the OAM make a direct request to the UE via RAN?	Comment by Daniel : QoE subscription and configuration is carried out in step 10 as per TS 36.300, but the actual collection is periodic. 

Yes, it is possible to do it via RAN. Since we leverage on Media AF, I chose to do it this way. 
11.	The PCF forwards this request to the Media AF.	Comment by Richard Bradbury (2025-12-18): Eh? How does the PCF invoke the Media AF and why?
That’s very different from the existing Media Delivery System.
12. The Media AF requests the latest QoE metrics of the Media Player of the current session from the Media Session Handler.	Comment by Richard Bradbury (2025-12-18): There is no current way of requesting metrics from the Media Session Handler. Rather, the Media Session Handler 
13.	The EI MSH in return forwards this to Media AF (after querying the current QoE information from Media Access Function)EIC..
1.	The AF now forwards this information to the OAM,. This way, the UE periodically reports the QoE metrics upon request from the OAM.
NOTE:	This is based on the QMC framework, as described in clause 23.16 of TS 36.300 [36300], where UE provides application relevant metrics, limited to a certain duration of X ms, in order to protect the user privacy.
15.	The NWDAF retrieves this information from OAM for further analysis.	Comment by Richard Bradbury: Nothing more seems to be done with this information.
So what is its purpose?	Comment by Daniel : It is an optional step to indicate that this collected and reported information could be used for further analysitcs. 
Energy information configuration: The Media Session Handler creates a context in its Energy Information Collector (step 4) and the Energy Information Collector obtains a UE Energy Information collection configuration from the Energy Information AF (step 5).	Comment by Richard Bradbury (2026-01-27): Missing from diagram at the moment.
Initial Energy Information subscription and reporting: Steps 6 to 10 are not optional in this solution. In step 6, the Energy Information Collector subscribes to receive energy-related information from the Energy Information AF. Step 7 is omitted because this Candidate Solution does not involve the EIF. In steps 8 and 9, the Energy Information AF configures the Media AS to provide periodic AS Energy Reports and receives an initial AS Energy Report immediately.	Comment by Richard Bradbury (2026-01-27): Better to just summarise the baseline call flow.



10.	Based on the information in the AS Energy Report, the Energy Information AF and the enclosing Media AF now internally processes the received energy-related information about the Media AS service locations.
Application Layer QoE measurement configuration: Additional steps 10a to 10d involve collecting application layer QoE metrics following the procedure defined in clause 21.2.1 of TS 38.300 [38300]. The feature is activated in the gNodeB either by direct configuration from the OAM system (management-based activation), or by signalling from the OAM via the 5GC (signalling-based activation). The present solution the above call flows is by direct configuration from the OAM system (management-based activation). For management-based QMC activation, the OAM sends one or more QoE measurement configurations directly to the gNodeB. The QoE measurement configuration for management-based QMC activation also includes an application layer measurement configuration list and the corresponding information for QoE measurement collection.
10a.	The OAM sends a QoE configuration request to the RAN/gNode B including an application layer measurement configuration.
10b. The gNodeB forwards this application layer measurement configuration to the UE as measConfig‌App‌Layer‌Container in the RRCReconfiguration message as specified in in clause 21.2.1 of TS 38.300.XYZ [38.300].
10c.	The Media Session Handler subscribes to receive QoE metrics from the Media Access Function at reference point M11 and the Media Access Function returns an initial set of QoE metrics.	Comment by Richard Bradbury (2026-01-27): Maybe some of this can only happen once the media delivery session has started, so needs to move back down below.
10d.	Application layer measurement reports received from UE's application layer are encapsulated in a transparent container and sent to the network in the MeasurementReport‌AppLayer message, as specified in TS 38.331 [38331]. The UE can send multiple application layer measurement reports to the gNodeB in one such message. The UE may additionally be configured by the gNodeB to indicate to the gNodeB when a QoE measurement session starts or stops for a certain application layer measurement configuration.
10e. The gNodeB forwards this message to the OAM.
10f. Upon the Media AF optionally subscribing to the OAM to receive such information (if desired) the OAM forwards the UE Application Layer QoE measurement to the Media AF.
NOTE:	According to TS SS.XYZ [SSXYZ], the OAM may forward this information to any MnS Consumer (e.g. an Application Function).
10g.	The Energy Information AF and Media AF map the UEs with the Media AS service locations, based on the BaseURL of the service location of the Media AS as well as based on the reported UE-related metrics and the information in the Media AS Energy Report about service locations.
11.	The Energy Information AF sends initial configuration information to the UE Media Client (Energy Information Collector of the Media session Handler), with the list of newly available Media AS service location endpoints, per clause 5.19.3.3 of the present document. This is sent as metadata to the UE client, via M5 interface via Service Access Information which may include Media Player Entry URLs and BaseURL of the new Media AS service location endpoint as per clause of TS 26.501 [23].
Steps 12, 13 and 14 are not required by this solution.
In step 15, the Media Entry Points are returned to the Media-aware Application.
The choice of a Media Entry Point by the Media-aware Application in step 16 in this solution is based on the list of newly available Media AS service location endpoints, per clause 5.19.3.3 of the present document. This is sent as metadata to the Media-aware Application by the Energy Information Collector of the Media session Handler which may include Media Player Entry URLs and BaseURL of the new Media AS service location endpoint as per clause of TS 26.501 [23].	Comment by Richard Bradbury: That’s a pretty huge delta compared with now.
Needs further detail in order to assess the gap.	Comment by Daniel : Im proposing to reuse the existing mechanism for sending Service Access Information update notifications to the Media Session Handler	Comment by Richard Bradbury (2026-01-27): Needs offline discussion.
The baseline call flow uses E5 in step 11.
In steps 17 to 19, media delivery is started and the Media Entry Point is retrieved from one of the available Media AS service locations ("SL1", for example).
Steps 16-20: Reporting Application Server related metrics.
16.	The Energy Information AF requests the EIF to report the energy-related characteristics of Media AS for individual service locations. This could be for instance, the total KW/hr of energy consumed by each Media AS service location for a particular time period. This time period is left to the Media Application Service Provider or the owner of Media AS of the service location to define. This is done as part of the provisioning in the beginning. 
17.	EIAF collects (or retrieves) the energy-related information of each Media AS service location from the Media AS.
18.	EIAF reports this energy-related information to the EIF. 
30. The 5GMS AS may expose an AS Energy Report to the Energy Information AF via reference point E3. This AS Energy Report includes energy consumption information of different granularities, including Media AS service locations.
1319.	 Based on thise information in the Media AS Energy Report, the Energy Information AF and the enclosing Media AF now internally processes the received energy-related information about the Media AS service locations.
Steps 20 to 27 are not required by this solution.  
28.	Media is delivered between the Media Access Function and service location "SL1" of the Media AS in step 28.
31a20. Meanwhile, the Media-aware application could start publishing application layer measurement reports to the network in the MeasurementReport‌AppLayer message, as specified in TS 38.331 [38331].
31b. The gNodeB forwards this message to the OAM.
31c. Upon the Media AF optionally subscribing to the OAM to receive such information (if desired) the OAM forwards the UE Application Layer QoE measurement to the Media AF.
31d. The Energy Information AF and Media AF map the UEs with the Media AS service locations, based on the BaseURL of the service location of the Media AS as well as based on the reported UE-related metrics and the information in the Media AS Energy Report about service locations of Media AS energy-related information.	Comment by Richard Bradbury: More detail needed here, I think.	Comment by Daniel : It is corrected now
Media streaming session adaptation based on energy information:
28.	Media is delivered between the Media Access Function and service location "SL1" of the Media AS in step 28.
In steps 2191 to 257 the Media AS service location is reselected based on the reported energy-related characteristics.
2132.	The Energy Information AF sends the new configuration information to the UE Media cClient (Energy Information Collector of the Media session Handler), with the list of newly available Media AS service location endpoints, per clause 5.19.3.3 of the present document. This is sent as metadata to the UE client, via M5 interface via Service Access Information which may include Media Player Entry URLs and BaseURL of the new Media AS service location endpoint as per clause of TS 26.501 [23].	Comment by Richard Bradbury: I read this as list of service locations (and their energy characteristics).
Are you proposing to reuse the existing mechanism for sending Service Access Information update notifications to the Media Session Handler? If so, please cross-reference it.	Comment by Daniel : Yes, added a reference now.	Comment by Richard Bradbury: We’re not interested in possibilities here.
What is your proposed solution?	Comment by Daniel : It is corrected now	Comment by Richard Bradbury: That’s a pretty huge delta compared with now.
Needs further detail in order to assess the gap.	Comment by Daniel : Im proposing to reuse the existing mechanism for sending Service Access Information update notifications to the Media Session Handler	Comment by Richard Bradbury (2026-01-27): The baseline call flow uses E5 for this step.	Comment by Richard Bradbury: The Media Player Entry URL is only needed to start the media delivery session. Why would a new one need to be delivered?	Comment by Daniel : It is my understanding that if you choose a new service location of the Media AS, you may need a new media player entry URL.	Comment by Richard Bradbury (2025-12-18): That’s not a correct understanding.
Let’s confirm on the MBS call.	Comment by Richard Bradbury (2025-12-18): Which clause?
35.	
2235a.	The Media Session Handler selects a new Media AS service location for its current session without modifying the on-going session.
23.This results in the Media Session Handler sending a notification to the Media AF about the modification of Media AS service location endpoint.	Comment by Richard Bradbury (2026-01-27): Moved lower down.
24.35b.	The Media Session Handler requests the Media Access Function to switch to new Media AS service location.
2535c.	A new media delivery transport session is established withbetween the Media Access Function and the "EAS2SL2" service location of the Media AS.
2635d.	The Media Access Function notifies the Media Session Handler at reference point M11 of the successful establishment of the new media delivery transport session in the previous step.
35e:	The Media Session Handler relays this notification to its Energy Information Collector via an internal API.	Comment by Richard Bradbury (2026-01-27): What is this for? Yes, it closes the loop, but it seems like a dead end in the call flow because it doesn’t result in anything changing in the media delivery session. Redundant?
35f. This results in the Energy Information Collector sending a notification to the Energy Information AF about the modification of Media AS service location endpoint.
2735g.	Media delivery session is established between Media Session handler and Media Access Function.	Media delivery starts viais delivered to/from the new Media AS service location "Service Location 2 (SL2)".
The exposure of energy information to the Media-aware Application (step 36) and subsequently to the Media Application Provider (step 37) are omitted from this solution.
7.13.7	Gap analysis

The following gaps in Release 19 normative specifications are highlighted by the high-level procedure proposed in clause 7.13.6:
1. In reference to step 2, the ability for the Media-aware Application to indicate a user preference for the current energy mode to the Media Access Function (via reference point M7/M11) and to the Media Session Handler (via reference point M6/M11) when initiating a new media delivery session.
2. In reference to Step 10/10g, the ability for the Energy Information AF and Media AF map the UEs with the Media AS service locations, based on the BaseURL of the service location of the Media AS as well as based on the reported UE-related metrics and the information in the Media AS Energy Report about service locations
3.	In reference to step 11 and 12, the ability for the Energy Information AF to send initial configuration information to the UE Media Client (Energy Information Collector of the Media session Handler), with the list of newly available Media AS service location endpoints and fom EIC to MSH.
4.	In reference to step 15, the ability for the Media Session Handler to provide Energy Information related to each Media Entry Point when those are transmitted to the Media-aware Application at reference point M6.
5.	In reference to step 16, the ability for the Media-aware Application to select a Media Entry point according to energy-related characteristics.
6.  In reference to step 35, the ability for the Media Stream Handler to select a Service Operation Point based on its current configuration provided to it via the Media Session Handler.
7.13.8	Proposed normative changes

The potential normative work required by this Candidate involves 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 use.  In this regard the potential identified changes are the below:
1.	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.
2.	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.
3.	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.
4.	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.
c.	Provisioning the Energy Information AF instantiated in the 5GMS AF via reference point M1.

7.13.49	Summary
This Candidate Solution describes how energy-related information about different service locations could be exposed by the Media AS to the Media AF, which then could expose this information to the UE application during a media delivery session. This solution leverages the Energy Information AF with its associated reference points, allowing the Media AS  Energy Information to be delivered to the UE application. This Candidate Solution also proposes a method for dynamically reselecting Media AS service locations during an ongoing media session over reference point M4, based on UE application QoE requirements and energy-realted characteristics reported by the Media AS service locations. It This Candidate Solution introduces a mechanism for enabling Media Application Providersthe Media Client to dynamically select the most energy-efficient Media AS service location. This is done based on the interaction between the Energy Information AF and Media Client that jointly make this selection based on energy-related information received from the network and from the UE. The proposed methods are applicable to downlink media sessions, but also for uplink media sessions and RTC communication sessions. This is based on the following factors:	Comment by Richard Bradbury (2026-01-27): This is just a duplicate summary of the solution, not a gap analysis. I moved it to the correct location for now. Maybe merge with the rest of the summary?	Comment by Richard Bradbury: Surely it’s the Energy Information AF and Media Client that jointly make this selection based on recent energy-related information received from the network and from the UE.
The Media Application Provider plays no active role in this selection; merely a passive role in provisioning something (which is currently absent from the call flow).	Comment by Daniel : It is modifed now. 	Comment by Richard Bradbury (2025-12-18): Don’t see any text change yet!
1.	UE application and characterisation data: Information pertaining to the User Equipment (UE), factors such as, current QoE, and application-specific needs (e.g., resolution, bit rate).	Comment by Richard Bradbury: I couldn’t find a description of that earlier on.	Comment by Daniel : Added now under functional description
2.	Energy efficiency metrics from Network Operator: Energy-related characteristics of the Media AS whose service locations are deployed in different Edgethe Data Networks. These metrics, including server power consumption profiles and energy performance indicators, are transmitted through the Energy Information Function (EIF) from individual Media AS deployment instances to the Energy and Infrastructure Application Function (EIAF) within the Media Application Function (Media AF).	Comment by Richard Bradbury: (Not valid in the SA2 architecture.)	Comment by Daniel : Agreed
This approach aims to optimise the energy consumption of multimedia content delivery, particularly video streaming services, while maintaining service quality within defined thresholds by enabling client-based Media Application Server selection based on asynchronous notification to the Media Client as specified in TS 26.512.
The candidate solution operates entirely within the network layer, which involves the UE, QoE characteristics as the steering and optimisation mechanisms are fully supported by standard adaptive streaming frameworks. This ensures compatibility with existing adaptive streaming ecosystems, preserving end-user experience while reducing the environmental footprint of content delivery.	Comment by Richard Bradbury: Not true. Steps 9, 10 and 11 of the call flow are new.
Step 18, 19 and 20 also impact the UE.
End of changes
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