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2nd Change
7.1	Mapping of Solutions to Key Issues
Table 7.1-1: Mapping of solutions to Key Issues
	Solutions
	
	
	
	
	
	

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	#1
	
	
	X
	
	
	

	#2
	
	
	X
	
	
	

	#3
	
	X
	
	
	
	

	#4
	X
	
	
	
	
	

	#5
	X
	
	
	
	
	

	#6
	X
	X
	
	
	
	

	#7
	X
	
	
	
	
	

	#8
	
	X
	
	
	
	

	#9
	X
	
	
	
	
	

	#10
	
	
	
	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.
3rd change
(All new text)
[bookmark: _Toc193473815]7.1x	Solution #1x: Energy event driven media service degradation
[bookmark: _Toc193473816]7.1x.1	Key Issue mapping
This Candidate Solution addresses Key Issue #4.
[bookmark: _Toc193473817][bookmark: _Hlk213759145]7.1x.2	Functional description
[bookmark: _Toc193473818][bookmark: _Hlk213759283]7.1x.2.1	Introduction
Whilst there are media streaming features related to QoS, such as network assistance and dynamic policies, these features do not take into account energy considerations related to either that of the network, or that of the media itself.
By using energy -related information about the network obtained via the Energy Information Function (EIF), the 5GMS AS and RTC AS may be able to optimise media sessions in way ofby means of energy -driven service degradations. Since fluctuations in network energy consumption and the corresponding energy -related information originates in the EIF, a pragmatic approach to energy -driven service degradations would be driven and triggered by the 5GMS AF or RTC AF (or by the Energy Information AF instantiated by them) through the knowledge of such energy information.	Comment by Richard Bradbury: I would prefer to see a more generic solution where the signalling is done at E5 rather than at M5.
To assess the feasibility of this, one must first identify what information needs to be conveyed from the network to the UE. The analysis you provide below is helpful in starting the process of requirements collection.	Comment by Eric Yip: Agree that it depends on the analysis of what information needs to be conveyed. We are open with a generic solution either at E5 or through extensions of existing mechanisms at M5. 
A simple degradation example may be the reporting or notification of the degraded QoS by the 5GMS AF or RTC AF to the UE (similar to that used in dynamic policies), but in this case the UE is unable to distinguish QoS degradation due to server downtime, network connection problems, sudden congestion, or other factors. If a QoS degradation is the result of energy -related aspects leading to a service policy change applied to that specific UE, then this degradation cannot be resolved regardless of how the UE may attempt to use different Application Servers (e.g. multiple DASH servers). By providing additional information to the UE regarding the energy -driven service degradation, the UE may then be able to make a best effort reaction decision to the service degradation.	Comment by Richard Bradbury: I don’t think server downtime would be reported as QoS degradation by the PCF.	Comment by Eric Yip: Removed server downtime.	Comment by Richard Bradbury: Nicely argued.
Thise Candidate Ssolution introduces a mechanism for allowing the Media AF (or the Energy Information AF instantiated in it) to notify the Media Client in the UE of an energy -driven service degradation in the form of energy event information, enabling the Media cClient device to make the necessary informed decisions about adapting media delivery servicein reactions to the energy -driven QoS degradation eventbased on the event information.	Comment by Richard Bradbury: Would prefer this to be the Energy Information AF instantiated in the Media AF.
7.1x.2.2	Reference architecture for energy event driven media service degradation in the generalised Media Delivery System
Figure 7.1x.2.2-1 depicts a reference architecture that realises this candidate solution in the generalised Media Delivery architecture defined in TS 26.501 [23] and TS 26.506 [59].



Figure 7.11.2.2-1: Reference architecture for energy event driven media service degradation in the generalised Media Delivery System
The core principle of this architecture is to leverage the existing methods for the delivery of energy event information from the Energy Information AF instantiated in the Media AF to the Energy Information Collector instantiated in the Media Client. Energy information collected from the Energy Information Function by the Energy Information AF is used to determine any necessary QoS degradation decisions, the result of which may also trigger the delivery of energy event information to the Media Client.	Comment by Richard Bradbury: “from the Energy Information AF instantiated in the Media AF to the Energy Information Collector instantiated in the Media Client”
The solution is reusingreuses a function already defined for collection and exposure of energy-related information to the UE:
-	The Energy Information AF instantiated in the Media AF.
-	The Energy Information Collector instantiated in the Media Session Handler.
The solution reuses the existing reference points defined in the generalised Media Delivery architecture, as well as the reference point E12 already defined for the collection and exposure of energy-related information by the EIF to the Energy Information AF in the instantiation of solution #5 in clause 7.6.
7.1x.2.3	Energy Event Information
This clause specifies energy event information for energy-driven service degradation. Energy event information is generated by the Energy Information AF based on the network energy status (information from the EIF) as well as the policy information for the corresponding UE, and is delivered to the UE Media Client. As an example, energy-related policy information may determine whether a UE is subscribed to energy credits, which in turn enables the option for the UE to lift energy-degraded restrictions. Subscribed policy information may also determine what information attributes the UE can receive regarding the scope of degradation in energy event information.
Table 7.1x.2.3: Baseline Energy Event Information
	Abstract element
	Semantics / constraints (abstract)

	Energy-degraded bit rate
	The degraded bit rate value of the current media delivery session due to energy impacts (see NOTE).	Comment by Richard Bradbury: So the semantic here is a mandatory limit imposed by the Energy Information AF rather than a recommendation that the Media Client could choose to ignore?
This seems different from step 11 of the call flow where the Media Client has some degree of autonomy over the appropriate action to take.	Comment by Eric Yip: Perhaps the text here is misleading. The QoS degradation mandatory limit is notified via the degraded bit-rate for the session, but the Media Client has autonomy over how to react to this. This reaction may be a decision to 1) live with the degraded bit rate, and to avoid the request/fetching of media segments with bit rates over the degraded value 2) upgrade the bit rate through the use of energy credits or monetary policies 3) any other decision such as ending the media session. 

	Original bit rate without degradation
	The bit rate value which can be achieved by the media delivery session if the system’s energy situation improves, or if energy restrictions are lifted for the client.

	DegradedPredicted duration or end time of degradation
	Indicates the duration or end time of the QoS degradation currently applied to the client. If the network does not know the end time, the end time may continue to increase in subsequent events, or an unknown duration may be specified.	Comment by Richard Bradbury: How is the degradation applied?
Or is it just a recommendation?	Comment by Eric Yip: Via signalling of the degraded bit rate

	Degraded sScope of degradation
	Indicates the scope of the QoS degradation. The attribute may specify one or more values indicating the UE, user, cell, AS or network. Depending on the scope specified, the client and/or user may be provided with additional information regarding the nature of the energy QoS degradation. For example:
-	When specified as the UE or user, the device user can understand that the temporary network performance degradation applies only to the current device or their user’s subscription plan, allowing them user to use other companion devices or understand why neighbours are not experiencing the same performance degradation.
-	When specified as cell, the device user can expect the performance degradation tomay resolve when moving to an area served by a different cell.	Comment by Richard Bradbury: If the cell identity is signalled in this event, the network could provide information about more than one cell. For example, information about the cells surrounding the current cell could be provided. This knowledge could then influence the user’s direction of mobility towards a cell without energy-related degradation.	Comment by Eric Yip: Could definitely be possible if we signal more detailed cell information.
-	When specified as ASservice location, the device user can understand that the performance degradation applies to the current service providelocation and the Media Client may decide whether or not to requestswitch to a difference service service URLlocation from the multiple server list in the MPD.
-	When specified as network, the device user can understand that the policy-based performance degradation applies to all mobile subscribers.	Comment by Richard Bradbury: Is the scope of this one Data Network (DNN), or one slice (S-NSSAI) or the entire PLMN?

	Degradationed cause
	Indicates whether the QoS degradation is due to network-to-device transmission or the processing consumed by the network server (e.g. Media AS).

	NOTE:	 tThe degraded bit rate value may or may not be the same as the recommended bit rate made known to the UEMedia Session Handler at reference point M5 via Network Assistance notifications, which takes into account other factors known to the Media AF, such as network congestion.



[bookmark: _Toc187660880][bookmark: _Toc193473786]7.1x.3	Procedures
Figure 7.1x.3-1 below details the different steps for energy event driven media service degradation based on the functional description and architecture outlined in clause 7.1x.2.



	Comment by Eric Yip: Updated to reflect all the comments on the call flow here
Figure 7.1x.3-1: Procedures for client-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
1.	The Service Announcement procedures between the UE and network includes the exchange of Service Access Information.
2.	A mMedia session handling session is set up at reference point M5 between the Media Session Handler and the Media AF.	Comment by Richard Bradbury (2025-11-18): Seems to be a containing step in the sequence diagram. Something not quite right there.
3.	During the setup in step 2, the UE may request and subscribe to energy event information (EEI) events related to energy-based media service degradation. Other features such as Network Assistance and Dynamic Policy may also be requested.	Comment by Richard Bradbury: Better handled at E5, I think.	Comment by Richard Bradbury (2025-11-18): Maybe show both alternatives in the call flow for the time being?
4.	Network -related energy information is collected by the Energy Information AF and the Energy Information Function.
5.	Policy information specific to the client terminalUE (in particular related to energy) may also be collected by the the Energy Information AF.	Comment by Richard Bradbury: Seems a bit vague.
Can this be expanded (maybe in the previous clause)?	Comment by Eric Yip: Please see addition in paragraph above the table.
6.	Energy information related to the processing of media contents (such as encoding) may also be collected from the Media EIF in the Media AS by the Energy Information AF.	Comment by Richard Bradbury: New requirement to be noted in the summary of this contribution.
7.	Using the energy information collected in steps 4 to 6, the Energy Information AF instantiated in the Media AF generates Energy Event Information (EEI).
8.	The latest EEI is prepared by the MediaEnergy Information AF.
9.	The decision of whether to send and when to send the EEI to the client UE is determined by the MediaEnergy Information AF. This decision may depend on multiple factors including any change in the degradedation bit rate, or other mechanisms such as periodic notification.
10.	EEI is delivered between by the Media AF (or the instantiated Energy Information AF) and to the Energy Information Collector instantiated in the Media Session Handler.	Comment by Richard Bradbury: by the Energy Information AF to the Energy Information Collector instantiated in the Media Session Handler.	Comment by Richard Bradbury: …followed by an extra step to pass that on to the Media Session Handler via some internal API.	Comment by Eric Yip: Updated to try and include both possibilities: E5 or M5
11.	Upon receiving the EEI from the Energy Information Collector, the Media Session Handler may use the information to decide on a QoS degradation response.
12.	The response decision and possible corresponding media instruction level response is made known to the Media Access Function.	Comment by Richard Bradbury: ?	Comment by Eric Yip: Such as switching adaptation sets
13.	The Media Access Function initiates the media level response to the QoS degradation with the Media AS.
[bookmark: _Toc193473789]7.1x.5	Summary	Comment by Richard Bradbury: Would be good to include list of requirements for normative work that would be required.
This candidate solution proposes a mechanism to enable energy driven media service degradation, in particular:
1.	The collection of network energy information and media-related information in the network by the Energy Information AF. This information is used to generate energy event information for describing any energy related service degradations for a particular client device.
2.	Targeted energy event information is shared with the client device in order to aid the client in making any media-session related responses to service degradation.
This approach compliments the network driven nature of network energy fluctuations, whilst also enabling the consideration of specific user device energy-related policies as well as energy aspects related to media related processes.
The solution aims to provide such information for the client to differentiate service degradations due to energy impacts as opposed to other existing factors such as traffic congestion, whilst at the same time encouraging the use of already existing reference points and features to minimalise complexity.
Potential normative requirements
This candidate solution supports energy-driven service degradation in the form of energy event information. By subscribing to energy event information in the form of event, a UE may be able to identify the reason and scope of the energy degradation, thereby enabling the UE to make a best effort reaction decision to the service degradation. Potential requirements for normative work to enable this candidate solution include:
1. Subscription to Energy Event Information (EEI)
A. The standard may require the UE, during the Service Announcement phase, to be able to request and subscribe to EEI events related to energy-driven media service degradation.
2. Energy Information Function (EIF) interaction
A. The Energy Information AF (EIAF) may obtain real-time network energy status from the EIF and may collect all energy-related data used for QoS decisions.
3. Policy and Media-Processing Data Collection
A. The EIAF may also collect:
i. UE-specific energy policies,
ii. Media related energy consumption data of the Media AS (e.g., encoding load energy)
B. These data may be used as inputs for EEI generation.
4. EEI Generation and Content
A. The EIAF may generate EEI messages that contain the following mandatory abstract elements:
i. Energy-degraded bit-rate: the current bit-rate reduced because of energy constraints.
ii. Original bit-rate: the bit-rate achievable when energy restrictions are lifted.
iii. Prediction duration or end time of degradation: optional if known
iv. Scope of degradation: indicating whether the impact applies to UE, user, cell, service location, or network.
v. Degradation cause: specifying whether the cause is network-to-device transmission or server-side processing.
5. Reference Points and Interfaces
A. The standard may define the use of reference point M5 for session setup and E5 or M5 for EEI exchange.
B. Reference point E12 may be retained for exposure of energy-related information from the EIF to the Energy Information AF instantiated in the Media AF.
6. EEI Delivery Timing
A. The EIAF may determine when to transmit EEI to the UE based on:
i. Any change in the degraded bit-rate,
ii. Periodic notification intervals,
iii. Other specific triggers.
B. The timing behaviour may be specified as either event-driven or periodic, with configurable parameters.
7. UE Media Client Processing
A. Upon receipt of EEI, the Media Session Handler may be required to:
i. Evaluate the EEI content,
ii. Decide on an appropriate QoS degradation response,
iii. Communicate the response to the Media Access Function (MAF).
8. Media Access Function (MAF) Action
A. The MAF may be mandated to enact the media-level response (e.g., adjust stream variant, switch delivery path) based on the decision received from the Media Session Handler.

End of changes
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