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7.1	Mapping of Solutions to Key Issues
Table 7.1-1: Mapping of solutions to Key Issues
	Solutions
	Title
	
	
	
	
	
	

	
	
	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
	
	
	
	
	

	#1x
	Media service level degradation based on accumulated energy consumption
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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.
3rd change
(All new text)
[bookmark: _Toc193473815]7.1x	Solution #1x: Energy event driven mMedia service level degradation based on accumulated energy consumption
[bookmark: _Toc193473816]7.1x.1	Key Issue mapping
This Candidate Solution addresses aspects of the following Key Issues #4 and Key Issue #6.
-	Key Issue #4 (Energy-related configuration by the Application Service Provider for media delivery services):
-	How can the ASP specify to the network the possibility to use 5G system capabilities to optimize energy consumption of its service?
	Comment by Richard Bradbury (2026-01-27): Maybe don’t repeat the requirement?	Comment by Eric Yip_r05: OK let’s remove it.
-	Key Issue #6 (Client-driven management of media delivery service energy optimisation):
-	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?
	Comment by Richard Bradbury (2026-01-27): Maybe don’t repeat the requirement?	Comment by Eric Yip_r05: Same here, removed.
[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 Media AS (5GMS AS andor RTC AS) may be able to optimise media delivery sessions by means of energy-driven service degradations. Since fluctuations in network energy consumption by the 5G System are reported to the EIF, and since the corresponding energy-related information originates in the EIFis collated and promulgated by it, a pragmatic approach to energy-driven service degradations would be driven and triggered by the 5GMS AF or RTC AFMedia AF (or by the Energy Information AF instantiated by itthem) through the knowledge of such energy information.
A simple media service degradation example may beis the reporting or notification of the degraded network QoS by the 5GMS AF or RTC AFMedia AF to the Media Client in the UE (similar to that used in dynamic policies), but in this case the UE is unable to distinguish QoS degradation due to network connection problems, sudden congestion, or other factors. If a QoSservice 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 introducing UE specific energy-related policies that include alternative (i.e. degraded) service performance of services with QoS criteria for energy saving reasons, and Bby 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.
7.1x.2.2	Energy Policy	Comment by Richard Bradbury (2026-01-27): This new explanation is very clear now. Thanks.
This Candidate Solution introduces the concept of a UE-specific energy-related policy called an Energy Policy. For a specific media delivery session to be established by a UE at a given time, a set of Energy Policies is provisioned by the Media Application Provider in the Energy Information AF. Each Energy Policy defines an energy accounting period over which the network energy consumption (at different possible granularities) is continuously monitored and accumulated by the Energy Information AF.
For this energy accounting period, each Energy Policy also defines an ordered list of Energy Segments. An Energy Segment is a quota applied during an energy accounting period to a contiguous interval of cumulative energy consumption, defined by lower and upper energy thresholds. The list of Energy Segments comprising an Energy Policy is used to partition the total energy usage into discrete ranges for the purpose of policy application or service adaptation. Each Energy Segment partition is also mapped by the Energy Policy to a specific service performance level (e.g. QoS parameter or Service Operating Point).	Comment by Richard Bradbury (2026-01-27): CHECK!
(I think the order is significant.)	Comment by Eric Yip_r05: Yes!
As an example, one Energy Policy may define an energy accounting period of 1 day, with two Energy Segments [Segment 1: 0~100KJ; Segment 2: 100KJ~500KJ], whilst another Energy Policy may define three Energy Segments [Segment1: 0~200KH; Segment 2: 200KJ~400KJ; Segment 3: 400KJ~600KJ] for the same energy accounting period.
The Energy Policies provisioned for a particular  Provisioning Session in the Media AF at any given time typically have the same energy accounting period. This allows the Application Service Provider to offer UEs a choice between different Energy Policies (hence difference service performance constraints) all reflecting the same current and future (e.g. predicted) energy-related characteristics of the current serving network.	Comment by Richard Bradbury (2026-01-27): I don’t think the policies would be provisioned for a particular UE. That would be impractical. Makes more sense to provision an Energy Policy for a particular Provisioning Session so that it applies (individually) to all UEs using media delivery based on that Provisioning Session.	Comment by Eric Yip_r05: Yes I think this makes sense. Then UEs on the same energy credit plan can then have the same Provisioning Session applied to them so they all get the same set of Energy Policies.
Once provisioned in the Energy Information AF, Energy Policies are then also shared with the Energy Information Collector in the UE Media Client by the Energy Information AF. An Energy Policy to be instantiated is then selected by the UE Media Client and configured for the media delivery session.
7.1x.2.3	Service level change notification
Throughout the media delivery session, as the energy consumed by a UE is monitored and tracked by the Energy Information AF and added to a cumulative total for the current accounting period, the media delivery session may cross the partition boundaries between different Energy Segments as defined by the currently instantiated Energy Policy. A change in the applied Energy Segment results in a change (degradation) in the service performance level, triggered by the Energy Information AF. The energy-driven degraded service performance for each Energy Segment may be specified by mapping the segment to a degraded QoS parameter (e.g. a degraded bit-rate), or by mapping the segment to a pre-defined Dynamic Policy.
As a change in the Energy Segment is identified, the Energy Information AF may suggest to the Media AF a change in the instantiated Dynamic Policy for the media delivery session (thus changing the degraded Service Operating Point explicitly). Further, the Media AF (or the Energy Information AF instantiated in it) may notify the UE Media Client of the energy-driven service degradation in the form of Energy-driven Service Level Change Events.
7.1x.2.3	Client adaptation to service level change
Energy-driven Service Level Change Events enable the Energy Information AF to notify the Media Client with information (including the degraded/improved bit rate and/or the degraded Dynamic Policy) to make informed decisions about adapting media delivery in reaction to the energy-driven service level change event. Using such information, the Media Client has autonomy over how to react to the service level degradation notification, and this may be a decision to:
1)	continue the media delivery session within the degraded service level by avoiding the transfer of media at bit rates exceeding the degraded service level;
2)	upgrade the service level to support an increased bit rate by spending energy credits or through some other purchase mechanism;
3)	re-select and change the instantiated Energy Policy (for example if a Media Client not limited by energy credits selects a “green” Energy Policy at the beginning of the media delivery session, it may select a “dirtier/less green” Energy Policy if the degraded service level is deemed undesirable); or
4)	perform any other reaction such as terminating the media delivery session.
7.1x.3	Collaboration scenarios
This solution is applicable to all collaboration scenarios in the 5GMS System (as defined in TS 26.501 [23]) and the RTC System (as defined in TS 26.506 [59]), notably in collaboration scenarios where the Media Application Provider supports provisioning (since the Provisioning Function is optional in TS 26.506 [59]).
7.1x.4	Architecture mapping
7.1x.2.2	Reference architecture for energy event driven media service degradation in the generalised Media Delivery System
Figure 7.1x.2.24-1 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] along the lines of the instantiation proposed in clause 7.6.2.4 of the present document.


Figure 7.1x.2.24-1: Reference architecture for energy media service level degradation based on accumulated energy consumptionevent driven media service degradation in the generalised Media Delivery System
The core principle of this architecture is to leverage the existing methods proposed in Solution #5 for the provisioning of Energy Policies by the Media Application Provider in the Energy Information AF, and the delivery of Energy-driven Service Level Change Eventsenergy 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/improvement decisions, the result of which may also trigger the delivery of Energy-driven Service Level Change Events energy event information to the Media Client.
The solution reuses functions 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 reference point E12 already defined for the 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.5	Energy-related information
7.1x.2.3	Baseline information
7.1x.2.35.1	Energy eventPolicy related provisioning information
[Editor’s NOTE: content to be specified.]
The abstract elements of the Energy Policy information are described in table 7.1x.5.1‑1. All elements are mandatory unless otherwise indicated.
Table 7.1x.5.1‑1: Baseline Energy Policy information
	Abstract element
	Semantics / constraints (abstract)

	External reference
	Descriptive identifier unique within the scope of the parent Provisioning Session. Used by the UE Media Client as a reference when selecting this Energy Policy.	Comment by Richard Bradbury: Seems at variance with the introductory description of the solution which describes informing the Media Client of a new bit rate. There is no mention of the Media Client selecting between different Energy Policies.	Comment by Eric Yip_r03: I updated the introduction for much more clarification – there may be multiple Energy Policies and each Energy Policy may have multiple Energy Segments.	Comment by Richard Bradbury (2026-01-27): Got it. Thanks.

	Names
	Multilingual human-readable names of this Energy Policy for display to the end user.


	Descriptions
	Multilingual human-readable descriptions of this Energy Policy for display to the end user.
Example: "Eco-streaming for movies, eco-streaming for shorts".

	Granularity
	The granularity the accumulative measurement of energy consumed in the network described by this Energy Policy. For example:
-	When specified as per UE, the scope of the parameters in the Energy Policy apply to the energy consumed in the network by a UE.	Comment by Richard Bradbury: Slightly confusing name. I would assume this referred to the energy consumed by the UE itself.	Comment by Richard Bradbury: In any case, why 	Comment by Eric Yip_r03: The intention here was to map the “targets” to that energy reports which can be subscribed from the EIF defined by SA2.	Comment by Richard Bradbury (2026-01-27): The problem is that the granularities available from the AS are different from the granularities offered by the EIF. The common denominator may be:
	per UE.
	per Service Data Flow.
	per slice might be possible by reverse lookup in the 5GC by the EIAF.
-	When specified as per PDU session, the scope of the parameters in the Energy Policy apply to the energy consumed in the network by a PDU session.
-	When specified as per-UE-QoS flow, the scope of the parameters in the Energy Policy apply to the energy consumed in the network by a QoS flow.
-	When specified as per slice, the scope of the parameters in the Energy Policy apply to the energy consumed in the network by a network slice.
-	When specified as AS, the scope of the parameters in the Energy Policy apply to the energy consumed in the network by a Media AS.

	Accounting period
	Time period defined by this Energy Policy during which network energy consumption (at the defined granularity) is continuously monitored and accumulated by the Energy Information AF. This period may correspond or relate to the energy sampling interval subscribed by the Energy Information AF to the EIF and/or AS.
Example: “session, hour, day, subscription period”

	Client subscriptions permitted
	A flag indicating whether a UE Energy Information collector can subscribe to receive asynchronous events from the Energy Informatio AF, notifying it of energy fluctuations and Energy Segment boundary crossings described by this Energy Policy.
When this feature is enabled, the Energy Information Collector may subscribe to receive Energy-driven Service Level Change Event notifications.

	Energy segments
	
Each member of the list is a contiguous interval of cumulative energy consumption, defined by lower and upper energy thresholds, used to partition the total energy usage into discrete ranges for the purpose of policy application or service adaptation.

	
	Segment range
	The energy segment range, expressed as lower and upper energy thresholds.

	
	Applicable QoS
	QoS parameter(s) applicable during this Energy Segment.
e.g. a degraded bit rate

	
	Applicable Policy Template identifer
	(Optional) Identifying the Policy Template applicable during this Energy Segment..

	
	Applicable AS Energy Policy	Comment by Richard Bradbury (2026-01-27): Not shared with the Energy Information Collector in the UE?	Comment by Eric Yip_r05: Yes shared with the EIC, it could be part of the event information, see NOTE 1.
	(Optional) Additional energy-related constraints on the instantiated Media AS during this Energy Segment when the granularity of the parent Energy Policy is specified as AS. 
For example, GPU or CPU memory size limits may be specified for each Energy Segment.



7.1x.2.3.2	Per-UE energy-related policy information
Energy-related policy information determines, for example, 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.
[Editor’s NOTE: where this information comes from to be clarified.]
7.1x.5.2.3.3	Energy-driven Service Level Change Event Information information	Comment by Richard Bradbury: Maybe “Energy-driven Service Degradation Event”?	Comment by Eric Yip_r03: Agreed, good suggestion
The abstract elements of the Energy-driven Service Degradation Event information are described in table 7.1x.5.2‑1. All elements are mandatory unless otherwise indicated.
Table 7.1x.5.2.3.1‑1: Baseline Energy-driven Service Level Change Event Iinformation
	Abstract element
	Semantics / constraints (abstract)

	Current Energy Segment status
	Parameters indicating the details of the current Energy Segment applied for the media delivery session.
For example, the segment unit, current accumulative energy usage and segment range (see NOTE 1).

	Undegraded Policy Template
	The dynamic Policy Template which can be supported by the media delivery session if the system’s energy situation improves, or if energy restrictions are lifted for the client.

	Undegraded 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.

	Energy-degraded Policy Template
	The degraded dynamic Policy Template of the current media delivery session, as indicated by its Policy Template ID, due to energy impacts.

	Energy-degraded bit rate
	The degraded bit rate value of the current media delivery session due to energy impacts (see NOTE 2).

	Predicted duration or end time of degradation
	(Optional) If known, Indicates the duration or end time of the QoS degradation (degraded bit rate) 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.

	Scope of degradation
	Indicates the scope of the QoS degradation. 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 UE or user, the temporary network performance degradation applies only to the current device or the user’s subscription plan, allowing the user to use other companion devices or understand why neighbours are not experiencing the same performance degradation.
-	When specified as cells, the performance degradation may resolve when moving to an area served by a different cell. One or more cell identifiers are listed as being affected by the degradation.
-	When specified as service location, the performance degradation applies to the currently selected service location on the Media AS and the Media Client may switch to a difference service location.
-	When specified as network, the device user can understand that the policy-based performance degradation applies to all mobile subscribers.

	Degradation 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 1:	Energy policy segment related parameters may refer to, and include those taken from the current Energy Policy applied to the media delivery session.
NOTE 2:	The degraded bit rate value may or may not be the same asdiffer from the recommended bit rate made known to the Media 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.36	Procedures
Figure 7.1x.36-1 below details the different steps for energy event driven media service degradation based on the functional description outlined in clause 7.1x.2 and the architecture mapping outlined in clause 7.1x.24.

[image: ]
Figure 7.1x.36-1: Procedures for media service level degradation based on accumulated energy consumptionclient-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
A first step is required to provision Energy Information Collection and Energy Policies:
1.	The Application Service Provider provisions the Energy Information AF with an Energy Event Information Specification via reference point E1.Media AF via reference point M1, including a Provisioning Session resource, an Energy Policy provisioning resource, any other required resources and an Energy Information exposure configuration intended for the Energy Information AF instantiated in the Media 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 and, as part of this, the collection of energy information collection is also initiated.
2.	The Media-Aware Application initiates a new media delivery session with the Media Session Handler via reference point M6, including a flag that enables energy-related information collection and reporting, and a flag that enables the energy-driven service level change feature.

3.	The Service Announcement procedures between the UE and network includes the exchange of Service Access Information.
3.	The Media Session Handler obtains Service Access Information from the Media AF, including access details of the Energy Information AF, the relevant Application Identifier.

4.	As a consequence of the flags set in step 2, the Media Session Handler creates a new energy-related information collection and reporting context in the Energy Information Collector instantiated in it, supplying the parameters obtained from Service Access Information mentioned in the previous step.	Comment by Richard Bradbury (2026-01-27): Please renumber as baseline step 4.	Comment by Richard Bradbury (2026-01-27): Move lower down.
5.	The Energy Information Collector requests a UE Energy Information collection configuration from the Energy Information AF via reference point E5, if relevant. The request parameters include the Application Identifier provided in the Service Access Information acquired in step 3, as well as a request for Energy Policies. The response is a UE Energy Information collection configuration in accordance with the set of parameters in the provisioned Energy Information Exposure Specifications that also includes a list of Energy Policies, as well as details of a subscription endpoint to be used in the next step, and which may include the static energy characteristics of currently provisioned AS service locations.

5a.	The Energy Information Collector exposes the Energy Policies and related information received in the previous step to the Media Session Handler.
5b.	The Media Session Handler selects an Energy Policy from the list received in the previous step, using the external resource identifier description for the Energy Policy.
5c.	The Media Session Handler informs the Energy Information Collector of the selected Energy Policy.
5d.	The Energy Information Collector invokes the selected Energy Policy in the Energy Information AF via reference point E5. The invocation parameters include the Application Identifier and the selected Energy Policy Identifier provided in the information acquired in step 5.

5e.	The Energy Information AF loads the selected Energy Policy.

	The Energy Information AF subscribes to receive Network Energy Information reporting from the Energy Information Function via reference point E12, if relevant, in accordance with the set of parameters in the Energy Event Information Specification.
46.	The Energy Information Collector subscribes to receive Network Energy Information reporting from the Energy Information AF, including the set of parameters corresponding to the implicit Service Data Flow description. It also subscribes to receive Energy-driven Service Level Change Events from the Energy Information AF, according to the subscription notification provided in the selected Energy Policy.	Comment by Richard Bradbury (2026-01-27): Is this baseline step 6?	Comment by Eric Yip_r05: Yes the subscription for the service level change events could be done in the same step I think.
NOTE:	At this point, the set of Service Data Flows used for media delivery at reference point M4 is not yet known: only implicit Service Data Flow description based on statically provisioned parameters in step 1 (e.g. Application Identifier) is included in the subscription request.
Media session handling is set up at reference point M5 between the Media Session Handler and the Media AF.	 During the setup, the UE may request and subscribe to energy event information (EEI) events related to energy-based media service degradation at M5. Other features such as Network Assistance and Dynamic Policy may also be requested.
57.	The Energy Information AF subscribes to receive NF Energy Information reporting from the Energy Information Function via reference point E12, including the Application Identifier of interest, and requests an immediate report.	Comment by Richard Bradbury (2026-01-27): Please renumber as baseline step 7.
The Energy Information Function responds with an NF Energy Information report.Alternatively, the UE may request and subscribe to energy event information (EEI) events at E5.
68.	The Energy Information AF configures the Media AS via reference point E3, optionally including the callback notification location exposed by the Energy Information AF instantiated in the Media AF and, in the subscription, the Application Identifier of interest..	Network-related energy information is collected by the Energy Information AF and the Energy Information Function.	Comment by Richard Bradbury (2026-01-27): Renumber.
7.	Policy information specific to the UE (in particular related to energy) may also be collected by the Energy Information AF.
89.	If it has not already done so in the previous step, the Energy Information AF subscribes to receive AS Energy Information reporting from the Media AS via reference point E3, including the Application Identifier of interest.
The Media AS responds to the subscription with an AS Energy Information report containing the most recent information available.Energy information related to the processing of media contents (such as encoding) may also be collected from the Media AS by the Energy Information AF.
910.	The Energy Information AF processes the NF Energy Information report and AS Energy Information report, and checks the loaded Energy Policy to identify the energy segment initially relevant for the start of the media delivery session.Using the energy information collected in steps 4 to 6, the Energy Information AF instantiated in the Media AF generates Energy Event Information (EEI).
11.	The Energy Information AF exposes a processed Network Energy Information report about the UE to the Energy Information Collector subscriber via reference point E5. The Network Energy Information report includes an initial Energy Policy Status report (including the energy segment currently relevant), and may include energy consumption information of different granularities.
Step 12 from the baseline call flow is not required by this solution and is omitted from figure 7.1x.6-1.
13.	The Energy Information Collector processes the information in the Network Energy Information report.
14.	The Energy Information Collector exposes the Energy Information report, including the initial Energy Policy Status information, to the Media Session Handler and the Media Stream Handler.The latest EEI is prepared by the Energy Information AF.
15.	The Media Session Handler provides the set of available Media Entry Points to the Media-Aware Application, including the initial Energy Policy Status information.The decision of whether to send and when to send the EEI to the client UE is determined by the Energy Information AF. This decision may depend on multiple factors including any change in the degraded bit rate, or other mechanisms such as periodic notification.
1216. The Media-Aware Application selects a Media Entry Point based on its configuration and the initial Energy Policy Status information provided in the previous step.	EEI is delivered by the Media AF to the Media Session Handler over M5.
1317.	The Media-Aware Application invokes the Media Stream Handler with the selected Media Entry Point to start media access.Alternatively, EEI is delivery by the Energy Information AF to the Energy Information Collector over E5.
1318.	The Media Stream Handler establishes a transport session at reference point M4 for acquiring the Media Entry Point.
19.	The Media Stream Handler requests the Media Entry Point from the Media AS.
Media delivery occurs in parallel:
Steps 20 to 27 from the baseline call flow are not required by this solution and is omitted from figure 7.1x.6-1.
28.	Media is delivered between the Media Stream Handler and Media AS service location(s) via reference point M4 and, as required by the media delivery session, between the Media AS and the Media Application Provider via reference point M2.Upon receiving the EEI from the Energy Information Collector, the Media Session Handler may use the information to decide on a QoS degradation response.
In parallel during the course of the media delivery session, network energy information is periodically reported to the Energy Information AF and Energy-driven Service Level Change Events are sent to the Energy Information Collector according to the subscription in step 6:	Comment by Richard Bradbury (2026-01-27): Renumber from here onwards to match the baseline call flow. Additional steps should be 99a, 99b, 99c, etc.
1429.		The response decision and possible corresponding media level response is made known to the Media Access FunctionThe Energy Information Function may expose an NF Energy Information report to the Energy Information AF via reference point E12. The NF Energy Information report may include energy consumption information of different granularities, as described in clause 5.51.2.3 of TS 23.501 [72]..
30.	The Media AS may expose an AS Energy Information report to the Energy Information AF via reference point E3 using the callback endpoint supplied in step 11. The AS Energy Information report may include energy consumption information of different granularities.
31.	The Energy Information AF processes the energy information report(s) it has received and checks the instantiated Energy Policy to identify the energy segment currently relevant for the media delivery session. The Energy Information AF also detects any change in the energy segment by comparing the accumulated network energy usage to the upper threshold of the current energy segment.
31a. (Optional) If the Energy Information AF detects a change in the energy segment for the media delivery session as described in step 24, it may trigger (to the Media AF) a change of the instantiated Dynamic Policy to that specified by the Policy Template ID mapped to the new relevant energy segment.
31b.	If the Energy Information AF detects a change in the energy segment for the media delivery session as described in step 31, it generates an Energy-driven Service Level Change Event.
32.	The Energy Information AF exposes a processed Network Energy Information report about the UE to the Energy Information Collector subscriber established in step 6 via reference point E5. The Network Energy Information report may include energy consumption information of different granularities. If subscribed in step 6, Energy-driven Service Level Change Events are also sent by the Energy Information AF to the Energy Information Collector.
Steps 33 and 34 from the baseline call flow are not required by this solution and is omitted from figure 7.1x.6-1.
35.	The Energy Information Collector shares the Energy-driven Service Level Change Event with the Media Session Handler and the Media Stream Handler.
36.	The Media Session Handler exposes the Energy-driven Service Level Change Event to the subscribed Media-Aware Application via reference point M6. Based on the UE Energy Information collection configuration obtained in step 6, the energy-related information may include energy consumption information of different granularities.
36a.	The UE decides on an energy-degradation response according to the received Energy-driven Service Level Change Event.
Step 37 from the baseline call flow is not required by this solution and is omitted from figure 7.1x.6-1.

15.	The Media Access Function initiates the media level response to the QoS degradation with the Media AS.
7.1x.7	Gap analysis
This solution is based on the Network Energy Information available from the Energy Information Function, as well as the two new entities (the Energy Information AF and Energy Information Collector) as defined by baseline Candidate Solution #5 in clause 7.6.
This solution defines the concept of an Energy Policys which describes the conditions and constraints for energy-driven media service degradation/improvement. Such changes to the media delivery service level are notified to the UE via Energy-driven Service Level Change Events, after which the UE is able to decide on an appropriate response.
The following are the gaps in the current specifications to realise the proposed Candidate Solution:
-	The responsibilities of the Energy Information AF to acquire network energy information about the current Media Delivery Session as described in clause 7.6.4 of the baseline procedure for collection and exposure of energy-related information.
The following additional gaps are identified in the procedure proposed in clause 7.1x.6 above:
-	The provisioning of Energy Policies by the Media Application Provider in the Energy Information AF in step 1 via reference point M1.
-	The delivery of Energy Policies to the Energy Information Collector by the Energy Information AF as part of the UE Energy Information collection configuration in step 5 via reference point E5, and the exposure of them to the Media Session Handler in step 5a.

-	The selection of an Energy Policy by the Media Session Handler in step 5b and informing this selected Energy Policy to the Energy Information Collector in step 5c. Invoking and instantiating this Energy Policy in the Energy Information AF in steps 5d and 5e via reference point E5.
-	The subscription to Energy-driven Service Level Change Events by the Energy Information Collector from the Energy Information AF in step 6 via reference point E5.
-	The processing of network energy information by the Energy Information AF, as well as the monitoring of the cumulative network energy used and its comparison to the thresholds defined by the Energy Segments listed in the currently instantiated Energy Policy in steps 10 and 31.	Comment by Richard Bradbury (2026-01-27): (Identify steps for ease of cross-referencing.)
-	The exposure of initial Energy Policy Status information to the Media Session Handler and the Media Stream Handler by the Energy Information Collector in step 14, and the exposure of the same information to the Media-Aware Application by the Media Session Handler in step 15 via reference point M6.
-	The selection of a Media Entry Point by the Media-Aware Application, based on energy information, in particular according to the initial Energy Policy Status information related to the instantiated Energy Policy and the accumulated network energy used at a given time, in step 16.
-	The triggering of a change in the Dynamic Policy for the Media Delivery Session by the Energy Information AF when a change in the energy segment (as defined in the Energy Policy) is detected or identified in step 31a.
-	The generation of Energy-driven Service Level Change Events by the Energy Information AF when a change in the energy segment is detected or identified in step 31b, and the delivery of the events to the Energy Information Collector in step 32.
-	The exposure of Energy-driven Service Level Change Events to the Media Session Handler and the Media Stream Handler by the Energy Information Collector in step 35, and the exposure of the same information to the Media-Aware Application by the Media Session Handler in step 36 via reference point M6.
-	The subsequent energy-degradation response of the UE when such an event is received in step 36a.
7.1x.68	Potential normative requirements
To implement this solution, in addition to the potential normative requirements detailed in the baseline Candidate Solution #5 (clause 7.6) the following normative work is also proposed:
1.	In the 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, include definitions and high-level parameters of operations for:
a.	The provisioning of Energy Policies in the Energy Information AF by the Application Service Provider via reference point E1, including baseline parameters for the information provisioned.
b.	The exposure and configuration of Energy Policies and related information by the Energy Information AF to the Energy Information Collector via reference point E5, including baseline parameters for the information exposed and configured.
c.	The invocation of Energy Policies in the Energy Information AF by the Energy Information Collector via reference point E5, including baseline parameters for the information invoked.
b.	The subscription and exposure of Energy-driven Service Level Change Events from the Energy Information AF to the Energy Information Collector in the UE via reference point E5, including baseline parameters for the event information exposed.
c.	The exposure of initial Energy Policy status information and Energy-driven Service Level Change Events from the Energy Information Collector to the UE Application via reference point E6, including baseline parameters for the information exposed.	Comment by Richard Bradbury (2026-01-27): Thanks for adding this.
There may be an argument to add it to the baseline, either now, or eventually.
2.	In the new stage 3 Technical Specification corresponding to point 1 above, specify the network APIs to support the same, 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. In particular:
a.	Procedures and service-based interfaces at reference point E1, in particular with regard to Energy Policy provisioning, and an associated Energy Policy provisioning API and resource.	Comment by Eric Yip_r05: Is this relevant or will it only be specified via M1?
b.	Procedures and service-based interfaces at reference point E5, in particular with regard to Energy Policy related information provided in the UE Energy Information Collection configuration, including an associated Energy Policy API and resource.
c.	A resource update notification channel to support the exposure of Energy-driven Service Level Change Events and the update of Energy Policies by the Energy Information AF to the Energy Information Collector

3.	New clauses in TS 26.501 [23] defining, in the instantiation of the generic architecture defined in point 1 in the 5GMS System:
a.	The design principles and procedures for the provisioning of Energy Policies by the 5GMS Application Provider in the Energy Information AF instantiated in the 5GMS AF.
b.	The design principles and procedures for the use of such Energy Policies by the Energy Information AF instantiated in the 5GMS AF to monitor energy segment changes and to trigger Energy-driven Service Level Change Events, including a method to trigger a change in the instantiated Dynamic Policy for the 5GMS System.
c.	The design principles and procedures for the creation and exposure of Energy-driven Service Level Change Events by the Energy Information AF instantiated in the 5GMS AF, to the Media Session Handler.
	Comment by Richard Bradbury (2026-01-27): Do you propose to add new ones or not?	Comment by Eric Yip_r05: I don’t think so, let’s remove it.
4.	New clauses in TS 26.506 [59] defining:
a.	The design principles and procedures for the same as in point 3 above, but related to the equivalent RTC functions and an instantiation of the Energy Information AF in the RTC AF.	

5.	Extensions to TS 26.510 [26510] specifying:
a.	Extensions to the procedures and service-based interfaces at reference point M1, in particular with regard to Energy Policy provisioning (clause 5.2), and an associated Energy Policy provisioning API and resource (clause 8).

b.	Extensions to the procedures and service-based interfaces at reference point M6, in particular with regard to the exposure of Energy Policy Status information and Energy-driven Service Level Change Events (clause 11).
	Comment by Richard Bradbury (2026-01-27): Again, better moved to E5 in potential requirement 2.
[6.	Extensions or new clauses in TS 26.512 [26512] specifying:	Comment by Eric Yip_r05: Probably OK to remove this.
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.
7.	Extensions or 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.]
This candidate solution supports energy-driven service degradation in the form of Energy Event Information (EEI). By subscribing to Energy Event Information in the form of asynchronous notifications, a UE may be able to identify the reason and scope of the energy degradation, thereby enabling it to react appropriately to the service degradation event. Potential requirements for normative work to enable this candidate solution include the following.

The EEI generated by the Energy Information AF includes the following mandatory abstract elements:
1.	Energy-degraded bit rate: the current bit rate reduced because of energy constraints.
2.	Original bit rate: the bit rate achievable when energy restrictions are lifted.
3.	Prediction duration or end time of degradation: optional, if known.
4.	Scope of degradation: indicating whether the impact applies to UE, user, cell, service location, or network.
5.	Degradation cause: specifying whether the cause is network-to-device transmission or server-side processing.
Regarding energy-related information collected by the Energy Information AF and used as inputs for EEI generation:
6.	The Energy Information AF may obtain real-time network energy status from the Energy Information Function (EIF) and may collect all energy-related data used for QoS decisions using the existing Neif_EventExposure service at reference point E12 as defined in  TS 23.501 [72].
7.	The Energy Information AF may collect UE-specific energy policies from the PCF.
8.	Media-related energy consumption data of the Media AS (e.g., encoding load energy) via a new generic energy reporting service exposed by Application Servers at reference point E5.
Regarding Media Client subscription to Energy Event Information (EEI) notifications:
9.	The ability for the Media Client to subscribe to receive EEI notifications from the Media AF (or the Energy Information AF instantiated in it) related to energy-driven media service degradation. The subscription may include a periodicity parameter (see below).
Regarding transmission of EEI:
10.	EEI notifications are sent by the Media AF to the Media Session Handler via reference point M5 or by the Energy Information AF instantiated in the exchange at reference point E5 or M5.
Regarding the timing of EEI delivery:
11.	The Energy Information AF may determine when to transmit EEI to the UE based on:
a.	Any change in the degraded bit rate.
b.	Periodic notification intervals negotiated in the notification subscription.
c. Other specific triggers.
12.	The timing behaviour may be specified as either event-driven or periodic, with configurable parameters.
Regarding processing of EEI by the Media Client in the UE:
13.	Upon receipt of EEI, the Media Session Handler may be required to:
a.	Evaluate the EEI content.
b.	Decide on an appropriate QoS degradation response.
c.	Communicate the chosen action to the Media Access Function.
14.	The Media Access Function may be required to enact the media-level response (e.g., adjust stream variant, switch delivery path) based on the decision received from the Media Session Handler.
[bookmark: _Toc193473789]7.1x.59	Summary
This candidate solution proposes a mechanism to enable energy driven media service degradation, in particular:
1.	The provisioning of Energy Policies by the Media Application Provider. This information determines sets of energy-driven constraints for the media delivery session.
12.	The collection of network energy information and media-related information in the network by the Energy Information AF. This information is used in conjunction with the provisioned Energy Policies to generate eEnergy-driven Service Level Change eEvents information for describing any energy related service degradations/improvements for a particular client device.
23.	Targeted energy event informationEnergy-driven Service Level Change Events areis 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 minimise complexity.
End of changes
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