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1ST Change
[bookmark: _Toc183194723][bookmark: _Toc183102249][bookmark: _Toc187660846][bookmark: _Toc193473752][bookmark: _Toc193794039]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
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	#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.
2nd change
(All new text)
[bookmark: _Toc193473815]7.11	Solution #10: Client-driven selection of stream variants or delivery paths in the generalised Media Delivery System based on energy characteristics
[bookmark: _Toc193473816]7.11.1	Key Issue mapping
This Candidate Solution addresses Key Issue #6.
[bookmark: _Toc193473817]7.11.2	Functional description
[bookmark: _Toc193473818]7.11.2.1	Introduction
Currently, media players lack the capability to select stream variants or delivery paths based on their environmental impact, in addition to tradiconventional network Quality of Service (QoS) considerations. This limitation hinders the ability to optimize energy efficiency during media playback while still maintaining an acceptable Quality of Experience.
The proposed solution introduces a mechanism for sharing energy-related characteristics throughout the technical delivery chain. This enables more energy-efficient media playback by allowing client devices to make informed decisions about stream selection and delivery paths, considering their environmental impact alongside QoS.
This solution specifically addresses the mechanism for providing energy-related characteristics to the UE. The decision-making process for optimizing video playbackmedia delivery is not detailed here, either because it is managed directly by the video playerMedia Access Function's heuristics for optimizations such as selecting stream variants or because it is already supported by 5GMSthe Media Delivery System. For example, procedures for downlink streaming to Media Players with different presentation manifests (clause 5.2.4 in TS 26.501 [23]) or for streaming from multiple service locations (clause 5.2.6 in TS 26.501 [23]) are already part of the existing 5GMS downlink media streaming procedures.
While end-user configuration is outside the scope of this solution, an illustrative example could include multiple operational modes available within the application, such asThis 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.
7.11.2.2	Reference architecture for client-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
Figure 7.11.2.2-1 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]. 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 stream variants or delivery paths based on this information.


Figure 7.11.2.2-1: Reference architecture for client-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
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). Additionally, it extends this approach by enabling the Media Client to select stream variants or delivery paths based on this information.
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.
In the generalised architecture, the Energy Information Collector is integrated in the Media Client, more specifically in the Media Session Handler which communicates with the Media Access Function also part of the Media Client:
-	Media Client: A UE-internal function dedicated to Media Delivery comprising:	Comment by Richard Bradbury: You don’t mention the Media AF explicitly, so maybe this isn’t needed either?
-	Media Session Handler: An entity on the UE that communicates with the Media AF in order to establish, control and support the delivery of a media delivery session.
-	Media Access Function: An entity on the UE that communicates with the Media AS in order to access and deliver media content. The media access function for example may be further sub-divided into content delivery protocols, codecs, media types and metadata representation.
-	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 M1, M3, E3, M4, M5, E5, M6, M8, M11 and E12 already defined for collection and exposure of energy-related information in the instantiation in generalised media delivery architecture presented in clause 7.6.2.4.
[bookmark: _Toc187660880][bookmark: _Toc193473786]7.11.3	Procedures
Based on the procedures outlined in clause 7.6.3, Ffigure 7.11.3-1 below details the differentadditional steps forsuppporting client-driven selection of stream variants or delivery paths based on energy characteristics outlined in clause 7.11.2.2.	Comment by Richard Bradbury: Call flow only shows selection of Media Entry Points, not selection of stream variants or delivery pahts.
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Figure 7.11.3-1: Procedures for client-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
The steps are as follows (sSteps 1 to 916 are not detailed since they are already described in the baseline procedure in clause 7.6.)	Comment by Richard Bradbury: Why is step 13 still marked as out of scope?	Comment by Richard Bradbury: Is the energy information provided in steps 11 to 15 actually used at all in this solution? Confused.

17.	The Media Session Handler processes energy information received from the different UE components and aggregates them. As this energy information is not specific to this solution, it is out of scope of this solution. an illustrative example could include:	Comment by Richard Bradbury: Note that step 17 has an enclosing scope, so I think only the information in step 16 is processed here, not the information from the network received in step 15. (This may be a mistake in the baseline procedure that needs to be corrected.)
-		The Network Energy consumption per hour of media delivery.
-	The Network Carbon footprint per hour of media delivery.
Step 18 (reconfiguration of the Media Access Function by the Media Session Handler) is omitted.

Step 19 is as described in the baseline procedure.
The steps particular to this Candidate Solution are as follows:
1019a.	The Media Session Handler provides the Media Entry Points to the Media-aware Application. The Media Entry Point descriptions are embellished by the Media AF with energy information based on the information it received in steps 15.	Comment by Richard Bradbury: CHECK!
Is this what you mean?	Comment by Richard Bradbury: This seems to be the central feature of this Candidate Solution. But it’s not clear why one Media Entry Point would have a different energy characteristic from another.
To take a concrete example: a 5GMSd Provisioning Session with two Media Player Entries, one for MPEG-DASH, the other for HLS. I can understand why the energy characteristics of the service locations from which they are served might differ, but I don’t yet understand why the entry points themselves would have different energy characteristics. In any case, a particular Media Client may have no choice between these different Media Entry Points if it only supports MPEG—DASH or only supports HLS.
I feel the motivating Use Case for the solution is lacking in the introductory description of the Candidate Solution.
The information may indicate a precedence order for these Media Entry Points.	Comment by Richard Bradbury: Is any energy-related information provided to assist in the selection of a Media Entry Point?
e.g. Is DASH-over-CMMF more energy-intensive than plain DASH?	Comment by LEMOTHEUX Julien INNOV/IT-S: No, for now, it is implementation specific.	Comment by Richard Bradbury (2025-11-20): It’s not clear how they are ordered.
Ordered by energy consumption?
If not energy-related, the ordering is not relevant to the Candidate Solution, I think.
1019b.	The Media-aware Application selects the appropriate Media Entry Point according to Media Application Provider configuration and/or the energy mode configured by the end-useruser preference.	Comment by Richard Bradbury: Not explained.
Where does this come from?	Comment by Richard Bradbury: How is the information obtained in step 16 from the Media Access Function factored into this decision (if at all).
If not used, steps 16 and 17 should be marked as skipped.
1019c.The Media Access Function is invoked with the selected Media Entry Point to start media delivery, per the baseline call flow for the Media Delivery System in question.	Comment by Richard Bradbury: This operation is probably not a delta, so doesn’t need to be marked as such in the sequence diagram.
1019d.	The Media Access Function acquires the Media Entry Point from one or more Media AS service locations according to the current configuration of the Media Access Function.
10d19e.	The Media Access Function acquiresMedia content is delivered between the Media Access Function and one or more Media AS service locations according to the current configuration of the Media Access Function.
Steps 11 to 19 inclusive are repeated in parallel with media delivery (step 19e). In this case, step 18 may not be omitted:	Comment by Richard Bradbury: Why is step 26 still marked out of scope?

18.	If the configuration selected by the Media Session Handler in the previous step is different, the Media Session Handler reconfigures the Media Access Function.
19.	The Media Session Handler may instantiate a new Dynamic Policy (or modify an existing one) on the Media AF.
Steps 20 and 21 (exposing energy-related information) are identical to the baseline procedure.

In steps 11 to 20, energy-related information about the network is updated during the media delivery session. If it detects a change in this information, the Media-aware Application may decide to reconfigure the media delivery session:	Comment by Richard Bradbury (2025-11-20): Need to mention any steps that are out of scope for this Candidate Solution as explicitly omitted.
20a.	The Media-aware Application selects the optimal configuration based on the energy-related information provided in step 20. The configuration decision is driven by both the received energy data and possibly the end-user's preferences. 
20b.	If the configuration selected in the previous step is different, the Media-aware Application reconfigures the Media Access Function.
20c:	Media is delivered between the Media Access Function and one or more Media AS service locations according to the current configuration of the Media Access Function.
[bookmark: _Toc193473789]7.11.4	Summary
The proposed solution enables the integration of energy-related characteristics into multimedia content delivery systems. It offers empowers Media Clients the ability to selectto choose stream variants or delivery paths based on their environmental impact, while maintaining also considering user preferences that balance the trade-off betweenacceptable Quality of Experience and environmental sustainability.
This approach is part of a sustainable development approach to multimedia streaming, enabling end-to-end energy optimization, from content production to consumption	n.
This solution is based on Network Energy Information available from the Energy Information Function 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, the Media Client is able to make use of energy-related information provided by these functions to optimize energy efficiency during media delivery sessions, while maintaining an acceptablethe trade-off between Quality of Experience and environmental sustainability  Quality of Experienceconfigured by the user.
This solution offers several advantages:
1.	Reduced environmental impact: The energy consumption and consequent CO2 emissions associated with multimedia content delivery may be minimised.
2.	User transparency: The environmental impact of content consumption is made visible without impacting privacy.
3.	Flexibility: The approach is compatible with existing 5G System optimizations and existing adaptive streaming protocols (DASH, HLS).
4.	Customization: Thanks to the energy optimization modes, End users can be given the freedom to choose their level of environmental commitment. This could be achieved, for example, by the Media-aware Application offering a menu of energy optimization modes:
-	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.
5.	Global optimization: The entire delivery chain, from distribution to consumption, is taken into account.
End of changes
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