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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[…]
[87]	Accubattery: https://play.google.com/store/apps/details?id=com.digibites.accubattery
[26510]	3GPP TS 26.510: "Media delivery; interactions and APIs for provisioning and media session handling".
[26512]	3GPP TS 26.512: "5G Media Streaming (5GMS); Protocols".
[26113]	3GPP TS 26.113: "Real-Time Media Communication; Protocols and APIs".

==============Next change==============
7.6.21A	Functional description
[bookmark: _Toc187660876][bookmark: _Toc193473782]7.6.2.1	Introduction
Currently, it is possible to retrieve energy-related information from network functions within the 5G system using the EIF. However, it is not possible to access energy-related information from additional components of the 5G system under SA4 responsibility, such as a UE Media application or a Media Application Server (Media AS). Without this information, components involved in the media delivery chain, like the UE or the Media Application Function, find it challenging to act efficiently to optimize the environmental impact of media consumption.
This Candidate Solution addresses howproposes a generic approach to expose energy-related information from the device, the network and other components of the content delivery system , and Media AS to the UE or the Media AF. It also demonstrates how this approach can be provided to a UE application during media consumption for exposure to the user. integrated into the 5GMS architecture, enabling the UE or Media AF to take actions that effectively optimize environmental impact within this architecture.
It is not the aim of this solution to provide detailed optimization strategies. Instead, it offers a generic architecture and procedures that can be reused by other solutions to develop more specific optimizations.
The exposure of the energy-related information is enabled or disabled by the Application Service Provider over time and is expressed using an Energy Information Exposure Specification as envisaged by the Candidate Solution in clause 7.8.
7.6.1B	Collaboration scenarios
This solution is applicable to all collaboration scenarios requiring access to energy-related information from a UE, an Application Server or the EIF.
7.6.2	Architecture mapping
7.6.2.1	Void
[bookmark: _Toc187660877][bookmark: _Toc193473783]7.6.2.2	Generic reference architecture for collection and exposure of energy-related information

[bookmark: _Toc187660880][bookmark: _Toc193473786]==============Next change==============
[bookmark: _Toc187660881][bookmark: _Toc193473787]7.6.3	Procedures
7.6.3.1	Generic high-level procedures for collection and exposure of energy-related information
Figure 7.6.3.1-1 below details the different steps for energy-related information collection and reporting in the system outlined in clause 7.6.2.2.
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Figure 7.6.3.1-1: Procedures for energy-related information collection and reporting
A first step is required to provision Energy Information Collection:
1.	The Application Service Provider provisions the Energy Information AF with an Energy Information Exposure Specification via reference point E1. The Energy Information exposure configuration may identify application(s) that fall within its scope.
At some later point, the Energy Information configuration and subscription may be initiated by the UE Application:
2.	The UE Application may create an Energy information collection and reporting context with the Energy Information Collector via reference point E6. This includes parameters (e.g. Application Identifier or explicit Service Data Flow descriptions) identifying the set of Service Data Flows of interest.
3.	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 identify the Provisioning Session provided in step 1 using an Application Identifier. 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 details of a subscription endpoint to be used in the next step.
4.	The Energy Information AFEnergy Information Collector subscribes to receive Network Energy Information reporting from the Energy Information AF via reference point E5. This subscription includes parameters (e.g. Application Identifier) identifying the set of Service Data Flows of interest to the UE Application.
According to the Service Data Flow identification parameters supplied in the previous step and/or the requirements of the Energy Information AF itself:
5.	The Energy Information AF may subscribe to receive NF Energy Information reporting from the Energy Information Function via reference point E12, if relevant, in accordance with the set of parameters in the Energy Information Exposure Specification and/or the set of parameters (e.g. Application Identifier) supplied by the Energy Information Collector in step 4 above identifying the set of Service Data Flows of interest.
36.	The AS obtainsmay be configured by the Energy Information AF with an AS Energy Information collection configuration from the Energy Information AF via reference point E3, if relevant, in accordance with the set of parameters in the Energy Information Exposure Specification. and the set of parameters (e.g. Application Identifier) supplied by the Energy Information Collector in step 4 above identifying the set of Service Data Flows of interest. This includesmay also include a callback endpoint on the Energy Information AF for submitting AS Energy Information reports in place of the next step.
NOTE:	This 7.	If it has not already subscribed implicitly in the previous step requires further discussion. What stimulates the subscription is for further study, c.f. step 5 below.
At some later point:
,4.	The UE Application creates an Energy information collection and reporting context with the Energy Information Collector via reference point E6.
5.	The Energy Information Collector subscribesAF may subscribe to Networkreceive AS Energy Information reporting from Energy Information AFthe AS via reference point E5E3, if relevant, and receives in response a UE Energy Information collection configuration in in accordance with the set of parameters in the Energy Information Exposure Specifications.Specification. This includes a callback endpoint on the Energy Information AF for submitting AS Energy Information reports
NOTE:	This separate subscription step is not required if the configuration in step 6 includes the optional callback endpoint.
After this initialisation phase, reporting can be done, processed and may be provided to the Energy Information Collector:
68.	The Energy Information Function may submit a Networkexposes an NF Energy Information report to the Energy Information AF via reference point E12. The Network Energy Information report may include energy consumption information of different granularities, e.g. UE, PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72].
[bookmark: _Hlk219380145]79.	The AS may submitexpose an AS Energy Information report to the Energy Information AF via reference point E3 using the callback endpoint supplied in step 34. The AS Energy Information report may include energy consumption information of different granularities, e.g. UE, PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72]..
810.	The Energy Information AF processes the energy-related information report(s) it has received.
911.	The Energy Information AF exposesmay expose a processed Network Energy Information report about the UE to the Energy Information Collector subscriber via reference point E5. The Network Energy Information report may include energy consumption information of different granularities, e.g. PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72]..
10UE Energy information can optionally be requested, processed and added in the report received in step 11:
12.	The Energy Information Collector may collect additional UE Energy Information from any UE function using methods beyond the scope of 3GPP standardisation, but in accordance with the set of parameters in the Energy Information Exposure Specification conveyed as part of the Energy Information collection configuration obtained in step 53.
1113.	The Energy Information Collector processes the UE-related Energy Information it has obtained in the previous step.
12Then:
14.	The Energy Information Collector exposesmay expose energy-related information to the subscribed UE Application via reference point E6. Based on the UE Energy Information collection configuration obtained in step 53, the energy-related information report may include energy consumption information of different granularities, e.g. PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72] and/or for individual applications.
1315.	The UE Application may expose the received energy-related information to the Application Service Provider via reference point E8 using methods beyond the scope of 3GPP standardisation.
7.6.3.2	5GMS high-level procedures for collection and exposure of energy-related information
Figure  7.6.3.2-1 below details the different steps for energy-related information collection and reporting in the context of the 5GMS System defined in TS 26.501 [23] and as extended in clause 7.6.2.3 of the present document.
[image: Msc-generator~|version=8.6.1~|lang=signalling~|size=1446x1634~|text=# Julien Lemotheux, Orange ~ljulien.lemotheux@orange.com~g~n# Richard Bradbury, BBC ~lrichard.bradbury@bbc.co.uk~g~nhscale = auto;~nnumbering=yes;~ndefcolor CoreColour=216,216,216;~ndefcolor MnScolour=112,48,160;~ndefcolor APcolour=183,221,232;~ndefcolor MScolour=255,255,0;~ndefcolor clientColour=255,255,204;~ndefcolor ECcolour=245,157,86;~ndefcolor EIcolour=255,192,0;~n~n~nUE [fill.color=CoreColour]: UE {~n~4App [fill.color=APcolour]: 5GMS-Aware\nApplication;~n~4MStH [fill.color=MScolour]: Media\nStream\nHandler;~n~4MSHcontainer [fill.color=MScolour]: Media Session Handler {~n~8MSH [fill.color=MScolour]: ~q~q;~n~8EICollector [fill.color=EIcolour]: Energy\nInformation\nCollector;~n~4};~n};~nAFcontainer [fill.color=MScolour]: Media AF {~n~4EIAF [fill.color=EIcolour]: ~qEnergy\nInformation\nAF~q;~n~4AF [fill.color=MScolour]: ~q~q;~n};~nAS [fill.color=MScolour]: Media AS;~nEIF [fill.color=CoreColour]: ~qEnergy\nInformation\nFunction~q;~nASP [fill.color=APcolour]: ~qApplication\nService\nProvider~q;~n~n~nvspace 10;~nhide MStH;~nbox .. [line.corner=round, line.color=~qnone~q, fill.color=gray,0.2, number=no]: ~q\i\bEnergy-related information collection provisioning\b\i~q {~n~4vspace 5;~n~8ASP-~gAF: ~qEnergy-related information exposure provisioning\n\bM1\b~q;~n~8AF-~gEIAF [number=no];~n~8vspace 5;~n~8box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~9~3EIAF-~gEIF: ~qSubscribe\n\bE12\b~q;~n~8};~n~8vspace 5;~n~8box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~9~3AF-~gAS: ~qConfigure Energy Information exposure\n\bM3\b~q;~n~9~3AS-~gEIAF: ~qSubscribe\n\bE3\b~q;~n~9~3EIAF-~gAS [number=no]: ~qAS Energy Information\ncollection configuration~q;~n~8};~n};~n~n...;~nApp-~gMSH: Initiate media delivery session\n\bM6\b;~nMSH-~gAF: Acquire Service Access Information\n\bM5\b;~nAF-~gMSH [number=no]: Service Access Information\n\Bincluding Energy Information AF endpoint;~nMSH-~gEICollector: ~qCreate context~q;~nEICollector-~gEIAF: ~qSubscribe\n\bE5\b~q;~7~nEIAF-~gEICollector[number=no]: ~qUE Energy Information\ncollection configuration~q;~nEICollector-~gMSH: ~qUE Energy Information\ncollection configuration~q;~nshow MStH;~nMSH-~gMStH: ~qConfigure Energy Information\ncollection and reporting\n\bM11\b~q; ~n~n# Energy-related data collection, reporting and exposure ~nvspace 5;~nbox [tag=~qloop~q, number=no, fill.color=gray,0.2]: \I\BEnergy-related information collection, reporting and exposure {~n~4vspace 5;~n~4box .. [fill.color=gray,0.2, line.corner=round, line.color=~qnone~q, number=no]: ~q\i\bNetwork Energy Information collection and reporting\b\i~q {~n~8vspace 5;~n~8box ++ [tag=~qpar~q, label=~q\INF Energy Information reporting~q, number=no, fill.color=gray,0.2] {~n~9~3EIF-~gEIAF: Publish NF Energy Information report\n\bE12\b;~n~9~3hide EIF;~n~8} ++ [tag=~q~q, label=~q\IAS Energy Information reporting~q, number=no] {~n~9~3AS-~gEIAF: Submit AS Energy Information report\n\bE3\b;~n~9~3hide AS;~n~8};~n~8vspace 10;~n~8EIAF-~gEIAF: Network Energy Information\nprocessing;~n~8EIAF-~gEICollector: ~qNetwork\nEnergy Information report\n\bE5\b~q;~n~8hide EIAF;~n~8EICollector-~gMSH: ~qShare Network\nEnergy Information report~q;~n~8hide EICollector;~n~4};~n~4vspace 5;~n~4box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~8MStH-~gMSH: UE Energy Information report;~n~8vspace 10;~n~8MSH-~gMSH: UE Energy Information\nprocessing;~n~4};~n~4vspace 5;~n~4box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~8MSH-~gMStH: ~qReconfigure\n\bM11\b~q;~3~n~4};~n~4hide MStH;~n~4vspace 5;~n~4box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~8MSH-~gAF: ~qInstantiate Dynamic Policy\n\bM5\b~q;~3~n~4};~n~4vspace 5;~n~4box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~8MSH-~gApp: ~qEnergy-related information exposure\n\bM6\b~q;~3~n~4};~n~4vspace 5;~n~4hide EICollector;~n~4box ++ [tag=~qopt~q, number=no, fill.color=gray,0.2] {~n~8App~gASP: ~qEnergy-related information exposure\n\bM8\b\n\IOut of scope~q;~n~4};~n};~n~|]
[image: Msc-generator~|version=8.6.3~|lang=signalling~|size=1610x3042~|text=# Julien Lemotheux, Orange ~ljulien.lemotheux@orange.com~g~nhscale = auto;~nnumbering=yes;~ndefcolor CoreColour=216,216,216;~ndefcolor MnScolour=112,48,160;~ndefcolor APcolour=183,221,232;~ndefcolor MScolour=255,255,0;~ndefcolor clientColour=255,255,204;~ndefcolor ECcolour=245,157,86;~ndefcolor EIcolour=255,192,0;~n~ndefstyle delta [text.color=blue, line.color=blue, arrow.line.color=blue, tag.text.color=blue, tag.line.color=blue];~ndefstyle skip [text.color=gray,0.45, line.color=gray,0.45, arrow.line.color=gray,0.45, tag.text.color=gray,0.45, tag.line.color=gray,0.45];~ndefstyle note [number=no, text.color=red, line.color=red];~n~n~nUE [fill.color=CoreColour]: UE {~n~4App [fill.color=APcolour]: 5GMS-Aware\nApplication;~n~4Client [fill.color=MScolour]: ~q5GMS Client~q {~n~8MAF [fill.color=MScolour]: Media\nStream\nHandler;~n~8MSHcontainer [fill.color=MScolour]: ~qMedia Session Handler~q {~n~9~3MSH [fill.color=MScolour]: ~q~q;~n~9~3EIC [fill.color=EIcolour]: Energy\nInformation\nCollector;~n~8};~n~4};~n};~nAFcontainer [fill.color=MScolour]: ~q5GMS AF~q {~n~4EIAF [fill.color=EIcolour]: ~qEnergy\nInformation\nAF~q;~n~4AF [fill.color=MScolour]: ~q~q;~n};~nEIF [fill.color=CoreColour]: ~qEnergy\nInformation\nFunction~q;~nAS [fill.color=MScolour]: ~q5GMS AS~q;~nAP [fill.color=APcolour]: ~q5GMS\nApplication\nProvider~q;~n~n~nvspace 5;~nbox [line.corner=round, line.color=~qnone~q, fill.color=EIcolour,0.3, number=no]: ~q\I\BEnergy-related information collection provisioning~q {~n~4vspace 5;~n~4AP-~gAF-~gEIAF: ~qEnergy-related information exposure provisioning\n\bM1\b~q;~n};~n~n...[number=no]: Time passes...;~n~nbox -- [line.corner=round, line.color=~qnone~q, fill.color=MScolour,0.2, number=no]: ~q\I\BMedia streaming session initiation~q {~n~4vspace 5;~n~4App-~gMAF-~gMSH: ~qInitiate media streaming session\n\i\b\c(blue)\{Enable Energy Information collection\}\c()\b\i\n\bM6\b~q;~n~4MSH-~gAF: Acquire Service Access Information\n\bM5\b;~n~4AF-~gMSH [number=no]: Service Access Information\n\I\B\c(blue)\{Application ID, Energy Information AF locator\};~n~4hide AF;~n~n~4# Configuration of Energy Information Collector~n~4vspace 7;~n~4box -- [line.corner=round, line.color=~qnone~q, number=no, fill.color=EIcolour,0.3]: ~q\I\BEnergy Information configuration~q {~n~8vspace 5;~n~8MSH-~gEIC [delta]: ~qCreate context\n\i\{Application ID, Energy Information AF locator\}\i~q;~n~8EIC-~gEIAF: ~qRequest UE Energy Information\ncollection configuration\n\i\{Application ID\}\i\n\bE5\b~q;~n~8EIAF-~gEIC [number=no]: ~qUE Energy Information\ncollection configuration\n\i\{Subscription endpoint\}\i~q;~n~4};~n~n~4vspace 7;~n~4# Energy Information initial subscription~n~4box ++ [tag=~qopt~q, number=no, fill.color=EIcolour,0.3]: ~q\I\BInitial Energy Information subscription and reporting~q {~n~8vspace 5;~n~8EIC-~gEIAF: ~qSubscribe to Energy Information\n\i\{Application ID\}\i\n\bE5\b~q;~n~8EIAF-~gEIF: ~qSubscribe to NF Energy Information\n\i\{Application ID\}\i\n\bE12\b~q;~n~8EIF-~gEIAF [number=no]: ~qImmediate NF Energy Information report~q;~n~8EIAF-~gAS: ~qConfigure AS Energy Information collection\n\i\{Application ID, Notification URL\}\i\n\bE3\b~q;~n~8box ++ [tag=~qopt~q, number=no, fill.color=EIcolour,0.4] {~n~9~3EIAF-~gAS: ~qSubscribe to AS Energy Information\n\i\{Application ID, Notification URL\}\i\n\bE3\b~q;~n~8};~n~8AS-~gEIAF [number=no]: ~qImmediate AS Energy Information report~q;~n~8EIAF--EIAF: ~qNetwork Energy\n information processing~q;~n~8vspace 3;~n~8EIAF-~gEIC: ~qExpose Network Energy\n Information report\n\bE5\b~q;~n~8vspace 5;~n~n~8box ++ [tag=~qopt~q, number=no, fill.color=EIcolour,0.4]: ~q\I\BUE Energy Information subscription and reporting~q {~n~9~3EIC-~gMSH-~gMAF [delta]: UE Energy Information subscription\n\bM11\b;~n~9~3MAF-~gMSH-~gEIC [delta, number=no]: Immediate UE Energy Information report;~n~8};~n~n~8vspace 5;~n~8EIC--EIC: Energy information\n processing;~n~8EIC-~gMSH-~gMAF [delta]: Expose energy information report;~n~4};~n~n~4vspace 7;~n~4MSH-~gApp: ~qMedia Entry Points\n\b\c(blue)including energy information\c()\b\n\bM6\b~q;~n~4~n~4box -- [tag=~q~q, number=no, fill.color=MScolour,0.2]: ~q\I\BMedia Entry Point Selection and delivery~q {~n~8vspace 5;~n~8App--App [delta]: ~qSelect\nMedia Entry Point\n\b\c(blue)based on\nenergy information\c()\b~q;~n~8App-~gMAF: ~qStart\nmedia streaming\n\bM7\b~q;~n~8MAF~l-~gAS~l~gAP [arrow.type=dot]: ~qEstablish transport session for the Media Entry Points\n\bM4 + M2\b~q;~n~8MAF-~gAS~gAP: ~qMedia Entry Point request\n\bM4 + M2\b~q;~n~8MAF~l-AS~lAP [number=no]: ~qMedia Entry Point~q;~n~4};~n};~n~n~n# Media streaming session ~nvspace 15;~nbox [tag=~qloop~q, number=no, fill.color=MScolour,0.2]: ~q\I\BMedia streaming session~q {~n~4vspace 5;~n~4box --~2[tag=~qpar~q, fill.color=MScolour,0.0]: ~q\I\BMedia delivery~q {~n~8#show Client, EIAF, EIF;~n~8vspace 5;~n~8box ++ [tag=~qopt~q, number=no, fill.color=MScolour,0.3]: ~q\I\B\I\BMedia streaming session adaptation \c(blue)based on energy information\c()~q {~n~9~3MAF..MAF [delta]: ~qSelect\nService Operation Point~q;~3~n~9~3MAF~l-~gAS~l~gAP [arrow.type=dot]: ~qEstablish transport session for media streaming\n\bM4 + M2\b~q;~n~9~3#MSH-~gAF: ~qInstantiate Dynamic Policy\n\bM5\b~q;~n~9~3MAF-~gMSH: ~qService Operation Point\nchanged notification\n\b\i\c(blue)\{Service Data Flow filter(s)\}\c()\i\b\n\bM11\b~q;~n~n~9~3# Energy Information resubscription~n~9~3vspace 7;~n~9~3box -- [line.corner=round, line.color=~qnone~q, number=no, fill.color=EIcolour,0.3]: ~q\I\BEnergy Information subscription modification~q {~n~9~7vspace 5;~n~9~7MSH-~gEIC [delta]: ~qModify context\n\i\{Service Data Flow filter(s)\}\i~q;~n~9~7EIC-~gEIAF: ~qSubscribe to Energy Information\n\i\{Service Data Flow filter(s)\}\i\n\bE5\b~q;~n~9~7EIAF-~gEIF: ~qSubscribe to NF Energy Information\n\bE12\b~q;~n~9~7#EIAF-~gAS: ~qConfigure AS Energy Information collection\n\i\{Notification URL\}\n\bE5\b~q;~n~9~7box ++ [tag=~qopt~q, number=no, fill.color=EIcolour,0.4] {~n~9~9~2EIAF-~gAS: ~qSubscribe to AS Energy Information\n\i\{Service Data Flow filter(s), Notification URL\}\i\n\bE3\b~q;~n~9~7};~n~9~7box ++ [tag=~qopt~q, label=~q\I\BUE Energy Information subscription~q, number=no, fill.color=EIcolour,0.4] {~n~9~9~2EIC-~gMSH-~gMAF [delta]: UE Energy Information subscription\n\bM11\b;~n~9~7};~n~9~3};~n~8};~n~n~8vspace 7;~n~8MAF~l-~gAS~l~gAP: ~qMedia streaming\n\bM4 + M2\b~q;~n~8~n~4}[tag=~q~q, number=no, fill.color=EIcolour,0.2]: ~q\I\BEnergy Information collection, reporting and exposure~q {~n~8box -- [tag=~qpar~q, fill.color=EIcolour,0.3, number=no]: ~q\INF Energy Information reporting~q {~n~9~3EIF-~gEIAF: Expose NF Energy Information report\n\bE12\b;~n~9~3hide EIF;~n~8} [tag=~q~q]: ~q\IAS Energy Information reporting~q {~n~9~3AS-~gEIAF: ~qExpose AS Energy Information report\n\BE3~q;~n~9~3hide AS;~n~8};~n~8vspace 5;~n~8EIAF--EIAF: Network Energy\nInformation processing;~n~8vspace 3;~n~8EIAF-~gEIC: ~qExpose Network Energy\nInformation report\n\bE5\b~q;~n~8hide EIAF;~n~8box ++ [tag=~qopt~q, label=~q\IUE Energy Information reporting~q, number=no, fill.color=EIcolour,0.4] {~n~9~3MAF-~gMSH-~gEIC [delta]: Expose UE Energy Information report\n\bM11\b;~n~9~3EIC--EIC: Energy information\n processing;~n~8};~n~8EIC-~gMSH-~gMAF [delta]: Expose energy information report;~n~8hide MAF, EIC;~n~8vspace 5;~n~8box ++ [tag=~qopt~q, number=no, fill.color=EIcolour,0.3] {~n~9~3MSH-~gApp [delta]: ~qEnergy-related information exposure\n\bM6\b~q;~3~n~8};~n~8hide MSH;~n~8box ++ [tag=~qopt~q, number=no, fill.color=EIcolour,0.3] {~n~9~3App~gAP [delta]: ~qEnergy-related information exposure\n\bM8\b\n\IOut of scope~q;~n~8};~n~8hide App;~n~4};~n~6~n};~n~|]
Figure 7.6.3.2-1: Procedures for energy-related information collection and reporting
in the 5GMS System
A first step is required to provision Energy Information Collection:
1.	The 5GMS Application Provider provisions the 5GMS AF via reference point M1, including a Provisioning Session resource, any other required resources and an Energy Information exposure configuration intended for the Energy Information AF instantiated in the 5GMS AF. The Energy Information exposure configuration may identify application(s) that fall within its scope.
2At 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 5GMS-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.
3.	The Media Session Handler obtains Service Access Information from the 5GMS AF, including access details of the Energy Information AF and the relevant Application Identifier.
4.	As a consequence of the flag 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.
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. 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 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.
In certain cases, it is useful for the 5GMS Client to obtain an initial set of Network Energy Information to guide its selection of a Media Entry Point:
6.	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.
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.
7.	The Energy Information AF subscribes to receive NF Energy Information reporting from the Energy Information Function via reference point E12, if relevantincluding the Application Identifier of interest, and requests an immediate report.
3.	The 5GMSThe Energy Information Function responds with an NF Energy Information report.
8.	The Energy Information AF configures the 5GMS AS via reference point M3,E3, optionally including details ofthe callback notification location exposed by the Energy Information AF instantiated in the 5GMS AF and, in the subscription, the Application Identifier of interest.
4.	Based on configuration received from the 5GMS AF9.	If it has not already done so in the previous step, the 5GMS AS obtains an Energy Information AF subscribes to receive AS Energy Information reporting from the 5GMS AS Energy Information collection configuration from the Energy Information AF via reference point E3, if relevant.including the Application Identifier of interest.
The 5GMS AS responds to the subscription with an AS Energy Information report containing the most recent information available.
10. The Energy Information AF processes the NF Energy Information report and AS Energy Information report.
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 may include energy consumption information of different granularities.
NOTE:	The processed Network Energy Information report is not directly related to the UE itself because the prior subscriptions are based only on the Application Identifier. This includes a callback information in the report describes the total energy consumed recently by all consumers. For example, if the Energy Information AF subscribes to receive generic energy information about a particular Application Identifier, the information describes the total energy consumed recently by all current application sessions. If the client subscribed to receive generic energy information about a particular AS service location, the information describes the total energy being consumed by all UEs using that service endpoint on the Energy Information AF for submitting AS Energy Information reportsrecently.
At some later point:
512.	The 5GMS-Aware Application initiates a new media delivery sessionEnergy Information Collector may subscribe to UE Network Energy Information reporting from the Media Steam Handler via reference point M11.
The Media Stream Handler responds with a UE Network Energy Information report.
13.	The Energy Information Collector processes the information in the Network Energy Information report and the UE Energy Information report.
14.	The Energy Information Collector exposes the aggregated Energy Information report with the Media Session Handler via reference point M6, including a request to enable energy-related information collection and reportingand the Media Stream Handler.
6In all cases:
15.	The Media Session Handler obtains Service Access Information from the 5GMS AF, including access detailsprovides the set of available Media Entry Points to the 5GMS-Aware Application, including Energy Information AF.
7.	As a consequenceAt the start of a new media streaming session, or at any subsequent point, a Media Entry Point is selected:
16.	The 5GMS-Aware Application selects a Media Entry Point based on its configuration and possibly the initial Energy Information provided in the previous step.
17.	The 5GMS-Aware Application invokes the Media Stream Handler with the Media Entry Point to start media access.
18.	,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 5GMS AS.
Then, media delivery occurs:
20.	The Media Stream Handler selects a Service Operation Point from the Media Entry Point based on its configuration and recently received Energy Information.
21.	The Media Stream Handler selects the Service Operation Point.
22.	The Media Stream Handler may establish a new transport session with an appropriate service location on the 5GMS AS.
23.	The Media Stream Handler notifies the Media Session Handler creates a new of the change in Service Operation Point via reference point M11, including any changed Service Data Flow identification information (e.g., Service Data Flow descriptions).
24.	The Media Session Handler modifies the energy-related information collection and reporting context within the Energy Information Collector instantiated in it, including the modified Service Data Flow identification information provided in the previous step.
8.	The Energy Information Collector subscribes to Network Energy Information reporting from Energy Information AF via reference point E5, if relevant, and receives in response a UE Energy Information collection configuration.
9.	The Energy Information Collector shares the UE Energy Information collection configuration with the Media Session Handler.
10.	Based on the UE Energy Information collection configuration received in the previous step, the Media Session Handler configures UE Energy Information collection and reporting inNOTE 2:	Because the set of IP 5-tuples is known at this stage, the Service Data Flow description in the following steps is now explicit, based on those parameters.
25.	Similar to step 6, with explicit Service Data Flow filter(s) based on IP 5-tuple to receive report specific to the UE.
26.	Similar to step 7, with explicit Service Data Flow filter(s) based on IP 5-tuple to receive report specific to the UE.
27.	Similar to step 9, with explicit Service Data Flow filter(s) based on IP 5-tuple to receive report specific to the UE.
28:	Similar to step 10.
29:	Media is streamed between the Media Stream Handler and the 5GMS AS service location (via reference point M4) and, as required by the media streaming session, between the 5GMS AS and the 5GMS Application Provider (via reference point M11.M2).
After this initialisation phase, reporting can be done:
11During the course of the media streaming session, energy information is reported to the Energy Information Collector in parallel
30.	The Energy Information Function may submitexpose 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, e.g. UE, PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72].
1231.	The 5GMS AS may submitexpose an AS Energy Information report to the Energy Information AF via reference point E3 using the callback endpoint supplied in step 4. The AS Energy Information report may include energy consumption information of different granularities, e.g. UE, PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72]..
1332.	The Energy Information AF processes the energy information report(s) it has received.
1432.	The Energy Information AF exposes a processed Network Energy Information report about the UE to the Energy Information Collector subscriber established in step 58 via reference point E5. The Network Energy Information report may include energy consumption information of different granularities, e.g. PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72]..
1534.	The Media Stream Handler may expose a UE Energy Information report to the Energy Information Collector via reference point M11.
35.	The Energy Information collector processes the energy information report(s) it has received.
36.	The Energy Information Collector shares the report receivedprocessed in the previous step with the Media Session Handler.
16.	The Media Session Handler may collect additional UE Energy Information about the media delivery session from the Media Stream Handler via reference point M11. Based on the UE Energy Information collection configuration obtained in step 6, the UE Energy Information report may include energy consumption information of different granularities, e.g. PDU Session and/or QoS Flow, as described in clause 5.51.2.3 of TS 23.501 [72].
16.	The Media Session Handler processes the UE Energy Information it has obtained in the previous step.
17.	The energy-related information received by the Energy Information Collector is shared with the enclosing Media Session Handler37.	The Media Session Handler may expose.
18.	Based on the energy-related information received in step 17, the Media Session Handler may reconfigure the Media Stream Handler to change its streaming behaviour (e.g. change its streaming bit rate).
NOTE 1:	Details of Media Stream Handler reconfiguration in response to energy-related information are for further study.
19.	Based on the Energy Information received in step 17, the Media Session Handler may instantiate a Dynamic Policy with a different energy usage profile.
NOTE 2:	Details of Dynamic Policy changes in response to energy-related information are for further study.
20.	The Media Session Handler exposes energy-related information to the subscribed 5GMS-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, e.g. PDU Session and/or QoS flow, as described in clause 5.51.2.3 of TS 23.501 [72] and/or for individual media delivery sessions.
[bookmark: _Toc187660883]2138.	The 5GMS-Aware Application may expose the received energy-related information to the Application Service Provider via reference point M8 using methods beyond the scope of 3GPP standardisation.
[bookmark: _Toc193473789]7.6.4	SummaryGap analysis
This Candidate Solution describes how energy-related information from the device, the network and other components of the Media Delivery system can be provided to a UE application during media consumption for exposure to the user and/or to the Application Service Provider.
This solution is based on Network Energy Information available from the Energy Information Function as well as the definition of two new entities, with their associated reference points, allowing the Network Energy Information to be complemented and delivered to the UE application:
-	The Energy Information AF has some or all of the following responsibilities, depending on its current provisioning state:
-	Subscribes to and consumes NF Energy Information from the Energy Information Function.
-	Receives AS Energy Information reports from the Application Server.
-	Collates and exposes the above Network Energy Information to the Energy Information Collector in the UE via the data plane.
-	The Energy Information Collector, is a UE function with some or all of the following responsibilities, depending on its current configuration:
-	Acquires an Energy Information collection configuration from the Energy Information AF.
-	Subscribes to and consumes Network Energy Information from the Energy Information AF according to the Energy Information collection configuration.
-	Collects UE Energy Information from other UE functions and about itself according to the Energy Information collection configuration.
-	Collates and exposes collected Energy Information to the UE Application via a client API.

==============The interfaces between the abovementioned components and others will have to be defined and existing interfaces highlighted in the procedures will also have to be updated.
7.6.5	Proposed normative changes
To implement this solution, the following normative work is proposed:
1.	A 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, including definitions and high-level parameters of operations for:
a.	Provisioning the Energy Information AF via reference point E1.
b.	Subscription and exposure of AS Energy Reports from Application Servers to the Energy Information AF via reference point E3, including baseline parameters for these reports.
c.	Subscription and exposure of aggregated network energy information from the Energy Information AF to the Energy Information Collector in the UE via reference point E5, including baseline parameters for the information exposed.
d.	Exposure of aggregated energy information from the Energy Information Collector to the UE Application via reference point E6, including baseline parameters for the information exposed.
2.	A new stage 3 Technical Specification corresponding to point 1 above that specifies the network APIs 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.
3.	New clauses in TS 26.501 [23] defining:
a.	The instantiation of the generic architecture defined in point 1 above in the 5G Media Streaming System, based on clause 7.6.2.3 of the present document.
b.	Collaboration scenarios extending the generic procedures defined in point 1 above for particular Use Cases relevant to 5G Media Streaming.
4.	New clauses in TS 26.506 [59] defining:
a.	The instantiation of the generic architecture defined in (1) above in the RTC System.
b.	Collaboration scenarios extending the generic procedures defined in point 1 above for particular Use Cases relevant to RTC.
5.	New clauses in TS 26.510 [26510] specifying:
a.	Extensions (as needed) to the procedures and service-based interfaces at reference point M5, in particular with regard to additional energy-related information provided in the Service Access Information response.
6.	New clauses in TS 26.512 [26512] specifying:
a.	Extensions (as needed) to the procedures and service-based interfaces at reference points E1, E3 and E5 that pertain to the 5G Media Streaming System, in particular with regard to additional energy-related information provided by the 5GMS AS in relation to media streaming sessions.
b.	Extensions (as needed) to the client API exposed by the Energy Information Collector instantiated in the Media Session Handler to the 5GMS-Aware Application at reference point M6 that pertain to the 5GMS System.
7.	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.
7.6.6	Summary
This Candidate Solution proposes a generic approach for exposing energy-related information from the device, the network, and Media Application Server to the UE or the Media Application Function. It also illustrates how this approach can be integrated into the 5GMS architecture by introducing two new components: the Energy Information Collector (located in the UE) and the Energy Information Application Function (located in the Media AF). These components enable the collection of energy-related data and allow the UE or the Media AF to take actions aimed at optimizing the environmental impact of media sessions.
The goal of this solution is not to define specific optimization strategies but to provide a generic architecture and procedures that can be reused by other solutions to develop more targeted and detailed optimizations.

==============End of change==============
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