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7.13	Solution #12: Media Application Service Energy metrics collection, reporting and exposureAF 
7.13.1	Key Issue mapping
This Candidate Solution addresses Key Issue #1 described in clause 6.2 and Key Issue #4 described in clause 6.4.
7.13.2	Functional description
Editor’s Note: TODO.
7.13.2.1	Introduction
At the difference of the solution #11, this solution is based on the architecture for collection and exposure of energy (see clause 7.6.2.2) for Energy-of-Media-Service metrics reporting at the exception of the M1 reference point for provisioning the Energy-of-media_Service Metrics Reporting configuration of solution #10 to keep existing mechanism for the Media Application Provider.
7.13.3	Collaboration scenarios
This solution is applicable to all collaboration scenarios requiring access to Media Application Service Energy metrics.
7.13.2.24	Architecture mapping
Editor’s Note: TODO.
Figure 7.13.2.2-1 illustrates how the approach could be instantiated within the instantiation of the reference architecture for collection and exposure of energy-related information in the Media Delivery System described in clause 7.6.2.4. In addition, the Data Collection AF defined in TS 26.531 [21] is optionally instantiated in the Media AF in a generalisation of the instantiation in clause 4.7 of TS 26.501 [23].
[image: ]
Figure 7.13.2.1-1: Metrics reporting feature with the overall generic reference architecture for collection and exposure of energy-related information (clause 7.6.2.2)
The following functions defined in clause 7.6.2.4 are relevant to this Candidate Solution:
-	The Energy Information AF instantiated in the Media AF has the following responsibilities, depending on its current provisioning state obtained from the Media AF:
-	



	Comment by Richard Bradbury (2026-02-05): The consensus is to expose to ASPs via reference point E8/M8, so direct exposure by the Energy Information AF is off the table in this phase of the study.

-	The Data Collection AF instantiated in the Media AF has the following responsibilities, depending on its current provisioning state obtained from the Media AF:	Comment by Richard Bradbury (2026-02-05): We agreed to remove this in the current phase of the study.
(It might come back in a subsequent phase.)
-	Receiving energy-related information from the Energy Information AF instantiated in the same Media AF.
-	Publishing energy-related information to Event Consumer AF subscribers in the form of exposed events.
-	The Energy Information Collector instantiated in the Media Session Handler of the Media Client has the following responsibilities:
-	Acquires an Energy Information collection configuration from the Energy Information AF via reference point E5 based on an endpoint address configured by the Media Session Handler that was embedded in the Service Access Information the Media Session Handler has acquired.
-	Subscribes to and consumes via reference point E5 Network Energy Information from the Energy Information AF according to the Energy Information collection configuration.
-	Collects UE Energy Information from the Media Access Function via the Media Session Handler at reference point M11 according to the Energy Information collection configuration.
The following reference points are involved in reporting Media Application Service Energy metrics:
M1	Network API used by the Media Application Provider to provision Media Application Service Energy reporting in the Energy Information AF instantiated in the Media AF by means of a new Media Application Service Energy Metrics Reporting Configuration. This determines whether and which energy-related information submitted by the Energy information Collector for the UE, the Media AS and the EIF for the Core Network. The Energy Information AF instantiated in the Media AF collects the Energy-related information and creates Energy related information reports as it is in the Release 19 architecture.
NOTE:	For backward compatibility of Metrics Reporting configuration provisioning, M1 is involved and the use of the reference point E1 is FFS.
E12	This reference point is used by the EIF to provide energy-related information reports to the Energy Information AF instantiated in the Media AF. The Energy Information AF receives the information and creates the report aligned with the provisioned Media Application Service Energy metrics scheme.

E3	After provisioning of Media Application Service Energy Metrics Reporting in the Energy Information instantiated in the Media AF and the configuration of Content Hosting in the Media AS, the Media Application Service Energy Metrics Reporting configuration is obtained by the Media AS from the Energy Information AF instantiated in the Media AF. Based on this configuration, the Media AS collects Media Application Service Energy metrics, creates metrics reports aligned with the Media Application Service Energy metrics scheme of the configuration and uses this reference point to transmit Media Application Service Energy metrics reports to the Energy Information AF instantiated in the Media AF.

E5	Network API used by the Energy Information Collector instantiated in the Media Session Handler to obtain a Media Application Service Energy Metrics Reporting configuration from the Energy Information AF. 
	The Energy Information Collector fetches the collected Media Application Service Energy metrics, creates the metrics report aligned with the Media Application Service Energy metrics scheme of the configuration.
	This API also allows the UE Energy Information Collector to receive the aggregated reports aligned with the Media Application Service Energy metrics scheme of the configuration from the Energy Information AF and propagate to the Media-aware application (via reference point E6 or via M6 by the Media Session Handler) and optionally, to the Media Application Provider (via reference point M8).
E4	Network API used by the Data Collection in AF instantiated in the Media AF to subscribe to and receive Network Energy Information from the Energy Information AF instantiated in the Media AF. Network Energy Information exposed to the Data Collection AF relates to a specific Application Service Provider. In particular, this API allows the Data Collection AF instantiated in the Media AF to receive the aggregated reports aligned with the Media Application Service Energy metrics scheme of the configuration from the Energy Information AF instantiated in the Media AF, and to expose them to event consumers via reference point R6 (see TS 26.531 [21]).	Comment by Richard Bradbury (2026-02-05): We agreed to remove this in the current phase of the study.
(It might come back in a subsequent phase.)


M6	Client API used by the Media-aware Application to subscribe to energy-related information notifications from the Energy Information Collector instantiated in the Media Session Handler and to receive Media Application Service Energy Metrics.
M8	Network API used by the Media Application Provider to receive energy-related information from the Media-aware Application. This reference point is beyond the scope of 3GPP standardisation.
R6	Network API used by the Data Collection AF to expose a Media Application Service Energy Metrics event to the Event Consumer AF.	Comment by Richard Bradbury (2026-02-05): We agreed to remove this in the current phase of the study.
(It might come back in a subsequent phase.)

7.13.5	Energy-related information
7.13.5.1	Media AS Energy Report
This is the metrics report generated periodically by the Application Server at reference point E3, describing its energy consumption over the last sampling period. The report is generated in accordance with the Media Application Service Energy Metrics Reporting Configuration, , and in particular in accordance with the metrics reporting scheme provided in the Media Application Service Energy Metrics Reporting Configuration. The information obtained is cast into the context of a particular media delivery session by the Energy Information AF and is shared with the UE(s) involved in the media delivery session, and subsequently with the Media Application Provider. The presence of each information element is subject to the reporting scheme provisioned by the Media Application Provider in the Media Application Service Energy Metrics Reporting Configuration.	Comment by Richard Bradbury (2026-02-05): Overlap with the factored out Candidate Solution in 26942-CR0022 [S4-260038].	Comment by Richard Bradbury (2026-02-05): (Descoped from this phase of the study.)
Table 7.13.5.1-1: Baseline parameters of the Media AS energy metrics report
	Abstract element
	Semantics / constraints (abstract)

	Sample timestamp
	The start date–time of the sampling period described by this report.

	Duration
	The duration of the sampling period described by this report.

	Application Server instance
	Uniquely identifying the reporting (Edge) Application Server instance in the 5GMSd System deployment.

	Media Application Service Energy metrics reporting configuration ID
	Unique identifier of the Metrics Application Service Energy metrics reporting configuration Depending on the metrics scheme provisioned in the configuration, following element will be present or not .	Comment by Richard Bradbury: Why only two here when three different schemes can be provisioned in previous table?	Comment by Richard Bradbury: Is this the same thing as the metrics scheme?

	Application Service location object
	List of Application Service location uri operated by the PLMN or trusted third party to serve the Media data

	
	uri
	Service location uri

	
	Contribution ratio
	Indicate the contribution of the Application Service location to serve the Media data

	
	Renewable ratio
	The ratio of renewable to non-renewable energy used by the Media Application Service location during the sampling period described by this report.

	Media delivery session identifier
	A string that uniquely identifies a media delivery session in the Media Delivery System for the purpose of collating information from different system functions.

	Media delivery session energy	Comment by Richard Bradbury: Is this simply the sum of the energy of all media components in the media delivery session? If so, why not just report the individual values and let the recipient of the report calculate the sum if/when it needs to?
	The energy consumption of the Media Application Server to convey the media data of the media delivery session during the sampling period described by this report.

	Media delivery session carbon emission
	The carbon equivalent emission of the Media Application Server to convey the media data of the media delivery session during the sampling period described by this report.

	Media delivery session Downlink data volume 
	The total number of bytes delivered to this (Edge) Application Server instance on this Media delivery session.

	Global Downlink data volume 
	The total number of bytes delivered to this (Edge) Application Server instance by all the Media delivery sessions.

	Media delivery session Uplink data volume 
	The total number of bytes delivered to this (Edge) Application Server instance on this Media delivery session.

	Global Uplink data volume
	The total number of bytes delivered to this (Edge) Application Server instance by all the  Media delivery session.

	Global Downlink energy consumption
	The energy consumption to convey all the Downlink media data bytes of all the active sessions without the base energy of the (Edge) Application server 

	Global Uplink energy consumption
	The energy consumption to convey all the Uplink media data bytes of all the active sessions without the base energy of the (Edge) Application server 

	Media component energy object
	List of Media Component, each one indicating the energy consumption or the carbon equivalent emission or the data volumes of a media component of the media delivery session during the sampling period described by this report.

	
	MIME type
	MIME type of the Media component

	
	Component energy
	The energy consumption to convey the media data of the component

	
	Carbon emission
	The Carbon emission to convey the media data of the component

	
	Uplink data volume
	The total number of bytes delivered to this (Edge) Application Server instance on this Service Data Flow.

	
	Downlink data volume
	The total number of bytes delivered by this (Edge) Application Server instance on this Service Data Flow.



7.13.5.2	Processed EIF Energy Report
This is the metrics report generated periodically by the Energy Information AF, describing the energy consumption of the Mobile Network (i.e. RAN and UPF) over the last sampling period. The energy-related information obtained from the EIF, as defined in TS 23.501 [72], is cast into the context of a particular media delivery session by the Energy Information AF and is shared with the UE(s) involved in the media delivery session, with the Media Application Provider, or, optionally, with the Data Collection AF. The report is generated in alignment with the metrics reporting scheme provided in the Media Application Service Energy Metrics Reporting Configuration, and the presence of each information element is subject to the reporting scheme provisioned by the Media Application Provider in that configuration.
Table 7.13.5.2-1: Baseline parameters of the Processed EIF energy metrics report
	Abstract element
	Semantics / constraints (abstract)

	Sample timestamp
	The start date–time of the sampling period described by this report.

	Duration
	The duration of the sampling period described by this report.


	Media Application Service Energy metrics reporting configuration ID
	Unique identifier of the Metrics Application Service Energy metrics reporting configuration Depending on the metrics scheme provisioned in the configuration, following element will be present or not .	Comment by Richard Bradbury: Why only two here when three different schemes can be provisioned in previous table?	Comment by Richard Bradbury: Is this the same thing as the metrics scheme?


	Media delivery session identifier
	A string that uniquely identifies a media delivery session in the Media Delivery System for the purpose of collating information from different system functions.

	Media delivery session slice energy
	The energy consumption of a network slice of the 5G Core that was needed to convey the media data of the Media Delivery Session.  	Comment by Richard Bradbury: Briefly explain where this information comes from.	Comment by Franck Aumont: In Release 19, EIF does not provide carbon equivalent emission so we can remove this part.
For energy consumption, EIF provides this information.


	Media delivery session slice carbon emission
	The carbon emission of a network slice of the 5G Core that was needed to convey the media data of the Media Delivery Session.	Comment by Richard Bradbury: Briefly explain where this information comes from.	Comment by Franck Aumont: In Release 19, EIF does not provide carbon equivalent emission so we can remove this part.
For energy consumption, EIF provides this information.


	Media delivery session energy
	The energy consumption of the 5G Core that was needed to convey the media data of the Media Delivery Session during the sampling period described by this report.	Comment by Richard Bradbury: Briefly explain where this information come from.
Is this the EIF report filtered by service component?
How does the Energy Information AF correlate the service components with a particular media delivery session?	Comment by Franck Aumont: EIF can provide energy consumption per service flow.

	Media delivery session carbon emission
	The carbon emission of the 5G Core that was needed to convey the media data of the Media Delivery Session during the sampling period described by this report.	Comment by Richard Bradbury: Briefly explain where this information come from.
Is this the EIF report filtered by service component?
How does the Energy Information AF correlate the service components with a particular media delivery session?	Comment by Franck Aumont: EIF can provide energy consumption per service flow.


	Media component energy object
	List of Media Component, each one indicating the energy consumption or the carbon equivalent emission of a media component of the media delivery session during the sampling period described by this report.

	
	MIME type
	MIME type of the Media component

	
	Component energy
	The energy consumption to convey the media data of the component

	
	Carbon emission
	The Carbon emission to convey the media data of the component


	Radio Access Network energy
	A value that indicates the energy consumption of the Radio Access Network to convey the media data of the Media Delivery Session during the sampling period described by this report.

	Radio Access Network carbon emission
	A value that indicates the Carbon emission of the Radio Access Network to convey the media data of the Media Delivery Session during the sampling period described by this report.

	Core Network energy (UPF)
	A value that indicates the energy consumption or the carbon equivalent emission of the Core Network that was needed by the UPF to convey the media data of the Media Delivery Session during the sampling period described by this report.

	Core Network Carbon emission (UPF)
	A value that indicates the carbon emission of the Core that was needed by the UPF to convey the media data of the Media Delivery Session during the sampling period described by this report.

	RAN Renewable ratio
	The ratio of renewable to non-renewable energy used by the RAN during the sampling period described by this report.

	Core Network Renewable ratio
	The ratio of renewable to non-renewable energy used by the 5G Core during the sampling period described by this report.



7.13.5.3	Aggregated Mobile Network and Media Application Server Energy Report 
This is the metrics report generated periodically by the Energy Information AF, describing the energy consumption of the mobile network and the Media Application Server over the last sampling period. The information is aggregated and, depending on the sample mode and the reporting scope specified in the Media Application Service Energy Metrics Reporting Configuration, may not be associated with a particular media delivery session. In such cases, processing by the Energy Information AF may be required, in accordance with the metrics reporting scheme defined in the Media Application Service Energy Metrics Reporting Configuration, to aggregate, correlate, or contextualize the information prior to reporting. The report is shared with the UE(s), with the Media Application Provider, or, optionally, with the Data Collection AF. The presence of each information element is subject to the reporting scheme provisioned by the Media Application Provider in that configuration.
Table 7.13.5.3-1: Baseline parameters of the Processed EIF energy metrics report
	Abstract element
	Semantics / constraints (abstract)

	Report timestamp
	The start date–time of the sampling period described by this report.


	Aggregated Mobile Network and Media AS Energy Report
	In accordance with the metrics reporting scheme, the sample mode and the reporting scope of the Media Application Service Energy Metrics Reporting Configuration and from the Mobile Network and Media AS Energy Reports (See clauses 7.13.2.3.2 and 7.13.2.3.1)



7.13.5.4	Aggregated UE and Energy Information AF Energy Report
This is the metrics report generated periodically by the Energy Information Collector function of the UE describing the energy consumption of the UE, the Mobile network and the Application Server over the last sampling period. The information is aggregated and, depending on the sample mode and the reporting scope specified in the Media Application Service Energy Metrics Reporting Configuration, may not be associated with a particular media delivery session. In such cases, processing by the Energy Information Collector function may be required, in accordance with the metrics reporting scheme defined in the Media Application Service Energy Metrics Reporting Configuration, to aggregate, correlate, or contextualize the information prior to reporting to the Media-aware application.
Table 7.13.5.4-1: Baseline parameters of the processed metrics report
	Abstract element
	Semantics / constraints (abstract)

	Report timestamp
	The start date–time of the sampling period described by this report.

	Aggregated Mobile Network and Media AS Energy Report
	See 7.13.2.3.3

	Sample timestamp
	The start date–time of the sampling period described by this report.

	Duration
	The duration of the sampling period described by this report.

	Media delivery session identifier
	A string that uniquely identifies a media delivery session in the Media Delivery System for the purpose of collating information from different system functions.

	Media delivery session energy
	The energy consumption of the Media Player that was required to play the Media Service during the sampling period described by this report.

	Media delivery session carbon emission
	The carbon emission of the Media Player associated with playing the Media Service during the sampling period described by this report.

	Network access energy ratio
	The ratio of energy used to access the Mobile network by the UE while playing the Media service during the sampling period described by this report.	Comment by Richard Bradbury: Is it even possible to aggregate this into a single value?	Comment by Franck Aumont: The fact to have both can be used to discriminate the information as they are two different entities to deliver the Media Service.

	Non display playback energy ratio
	The ratio of energy used for the playback of the Media Service excluding access and rendering of the video on display when playing the Media service during the sampling period described by this report.	Comment by Richard Bradbury: Is it even possible to aggregate this into a single value?	Comment by Franck Aumont: The fact to have both can be used to discriminate the information as they are two different entities to deliver the Media Service.

	Display playback energy ratio
	The ratio of energy used for the rendering of the video on display during the playback of the Media Service during the sampling period described by this report.	Comment by Richard Bradbury: Is it even possible to aggregate this into a single value?	Comment by Franck Aumont: The fact to have both can be used to discriminate the information as they are two different entities to deliver the Media Service.

	Network access energy ratio
	The ratio of energy used to access the Mobile network by the Media Player during the sampling period described by this report.


	Media component energy object
	A list of Media Components, each indicating UE energy consumption and/or carbon emission for a media component of the media delivery session during the sampling period described by this report.

	
	MIME type
	MIME type of the Media component

	
	Component energy
	The energy consumption of the Media Player required to play the Media Component during the sampling period described by this report.

	
	Carbon emission
	The carbon emission associated with playing the Media Component by the Media Player during the sampling period described by this report.

	
	Non-rendering energy ratio
	The ratio of energy used to perform playback operations, excluding network access and rendering, of the Media Component by the Media Player during the sampling period described by this report.

	
	Network access energy ratio
	The ratio of energy used to access the Media Component on the network by the Media Player during the sampling period described by this report.

	
	Rendering energy ratio
	The ratio of energy used to render the Media Component by the Media Player during the sampling period described by this report.



7.13.5.5	Media Application Service Energy metrics event
The Media Application Service metrics event is a collection of Media Application Service metrics reports exposed by the Data Collection AF to subscribing event consumers and is reported on a per-UE basis. Similar to the Aggregated Mobile Network and Media Application Server Energy Reports described in clause 7.13.2.4.3, the information conveyed is derived from per-UE NF Energy Reports received from the EIF and per-UE aggregated Application Service Energy Reports received from the Application Server, and is post-processed by the Data Collection AF to apply privacy considerations and to select the subset and level of detail of energy information to be exposed to event consumers.
Table 7.13.5.5-1: Baseline parameters of the Media Application Service Energy metrics event	Comment by Richard Bradbury: See clause 4.7.4 of TS 26.501 for inspiration.
The baseline parameters will probably end up being the same as those in clause 4.7.4.3.
	Abstract element
	Semantics / constraints (abstract)

	
	



Editor’s Note: FFS to report the Media Application Service Energy metrics to the Data Collection AF
7.13.5.6	Media Application Provider Energy metrics report
This is the metrics report generated periodically by the Energy Information AF and is reported on a per-UE basis. Similar to the Aggregated Mobile Network and Media Application Server Energy Reports described in clause 7.13.2.4.3, the information conveyed is derived from per-UE NF Energy Reports received from the EIF and per-UE aggregated Application Service Energy Reports received from the Application Server, and is post-processed by the Energy Information AF to apply privacy considerations and to select the subset and level of detail of energy information to be exposed to the Media Application Provider.
Table 7.13.5.6-1: Baseline parameters of the Media Application Provider Energy metrics report	Comment by Richard Bradbury: See clause 4.7.4 of TS 26.501 for inspiration.
The baseline parameters will probably end up being the same as those in clause 4.7.4.3.
	Abstract element
	Semantics / constraints (abstract)

	
	



Editor’s Note: FFS to determine whether this exposing mechanism is preferred to the Data Collection mechanism.
7.13.36	Procedures
Editor’s Note: TODO.

	Comment by Richard Bradbury (2026-02-05): Recent agreement was to descope Data Collection AF and Energy Consumer AF from this phase of the study.
(It might come back in a later phase.)
The only exposure to the Media Application Provider is via M8 in this phase.













	Comment by Richard Bradbury (2026-02-05): I think the Application Service Energy Metrics Reporting configurations are returned in this step rather than in the Service Access Information (step 6).



























	Comment by Richard Bradbury (2026-02-05): We agreed to remove this in the current phase of the study.
(It might come back in a subsequent phase.)	Comment by Franck Aumont: Add text to the summary to indicate that this aspect is for further study. 













7.13.7	Gap analysis
[bookmark: _Toc187660870][bookmark: _Toc193473776][bookmark: _Ref213690675]Editor’s Note: TODO.
7.13.4	Impacts on existing services, entities and interfaces
[bookmark: _Toc187660871][bookmark: _Toc193473777]7.13.4.1	Media AF
The Media AF would be required to support an Energy-of-media-Service Metrics Reporting Configuration as part of the Metrics Reporting Configuration.
7.13.4.2	Energy Information AF
The Energy Information AF is instantiated as a subfunction of the Media AF to
 collect energy‑related information per application, per media session, and per media component, at multiple granularities and across UE, CN, and AS domains at reference points E3, E5 and E12.

Collected information can be reported by the existing mechanisms of the Release 19 architecture.
Collected information can be reported to the UE Energy Information Collector instantiated within the Media Session Handler to be propagated to the Media-aware Application at reference point E6 and, optionally, to the Media Application Provider at reference point E8.
Collected information can be reported to a Data Collection AF instantiated within the Media AF via the reference point E4 prior to exposure to authorized third parties, privacy‑preserving post‑processing being applied.
[bookmark: _Toc187660872][bookmark: _Toc193473778]

7.13.4.3	Reference point M1
At reference point M1, the Media Application Provider shall instantiate a Metrics Reporting Configuration resource associated with the target Provisioning Session to enable Energy‑of‑media-Service collection and reporting.
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7.13.8	Proposed normative changes
Editor’s Note: TODO.

· 
· 
· 
· 
· 
· 
7.13.9	Summary
Editor’s Note: TODO.








End of changes
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