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Abstract:	Propose to a new solution to KI#2.
1 Discussion
Subject to operator’s policy, the 5G system shall support a means to define subscription policies and means to enforce the policy that define a maximum energy consumption (i.e. quantity of energy for a specified period of time) for services without QoS criteria.
NOTE 3: The granularity of the subscription policies can either apply to the subscriber (all services), or to particular services.
The problems solved by this solution can be summarized into the following:
-	How can the existing subscription procedures be enhanced to provision maximum energy consumption for UE's in a network slice and means to enforce the policy. 
We propose a solution which reuse the OAM measured NF and network slice level energy related information to enhance existing 5Gs procedures. Assumption is made that there will be a new NF that caters to energy consumption and efficiency calulations and interacts with OAM and existing 5G NFs. Furthermore, it is also assumed that this NF is capable to calculating PDU session level energy consumption.  
Proposal
[bookmark: _Toc19722242][bookmark: _Toc16839376]It is proposed to add the following solution to solve KI#2.
START OF CHANGES

[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: <Solution Title>
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]Table 6.X.1-1: Mapping of Solutions to Key Issues
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	Solution x: New procesures to define subscription policies and means to enforce the policy that define a maximum energy consumption (i.e. quantity of energy for a specified period of time) for services without QoS criteria.
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[bookmark: _Toc148441678]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]In the current 5GS, the energy consumption measurement is carried in OAM at network slice level, core network segment level, access network level or network function level. This information can be requested by 5G core from OAM. This solution assumes that the network energy related information in 5GC is managed by a new network function EMF (Energy Management Function) which is represented as a new network entity in this solution.
Once the information is stored in 5GC, the information could be exposed to the other NF in the core. It is also assumed that EMF NF can also obtain the data amount of one single PDU session through UPF event exposure service, then the calculate PDU Session energy consumption. 
Assumptions:
- This solution assumes that the network energy related information in 5GC is managed by a new network function EMF (Energy Management Function) which is represented as a new network entity in this solution that is capable of calculating energy consumption of a PDU session and the network slice. EMF is also capable of getting energy consumption metrics from OAM. EMF is capable of exposing energy related metrics to other NF in 5GC and other 3rd party NF such as AF if needed.
[bookmark: _Toc148441679]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][image: A diagram of a process

Description automatically generated]
0.a Subscription information related to maximum energy consumption per slice (i.e. quantity of energy for a specified period of time) for services without QoS criteria is provisioned in the UDM
0.b EMF obtains energy consumption of NF and network slice from OAM
1. PCF requests energy consumption of network slice, PDU session from EMF. S-NSSAI, DNN, UE ID, etc may be provided together with the exposure request.
2. EMF NF request the UDM to get the information of energy related provisioned data from UDM
3. UDM responds with providing maximum energy of the network slice as well as of PDU session.
4. EMF invokes Nudm_UECM_Get service operation to retrieve the appropriate SMF by providing UE ID, DNN, S-NSSAI and NF type = SMF.
5. The UDM provides a Nudm_UECM_Get response with the corresponding SMF.e.g. SMF Set ID or SMF IP address to EE NF.
6. EE NF sends the Nsmf_EventExposure Subscription request to the SMF to subscribe to UPF data including the event filter information (UE/S-NSSAI/DNN) to obtain the data volume of the existed PDU session.
7-8. The SMF selects the PDU session(s) and the UPFs it has to send the request to. The SMF sends the request to the UPF including the UPF event consumer address, Notification Correlation Information, Event Filter Information, Reporting suggestion information, Target of Event Reporting and Target Subscription Information as required.
9. SMF responds back with Nsmf_EventExposure_Subscribe response.
10. Per Reporting suggestion information (if available), the UPF sends the locally collected UPF data by invoking Nupf_EventExposure_Notify service operation to EMF
11.  EMF calculates energy consumption. 
12.  EMF send this info to PCF
13.	Based on this information, PCF determines that maximum energy consumption per slice/PDU session has exceded the maximum energy consumption provisioned in the UDM and decided to formulate a new rule and send it to SMF
14. SMF send the request to UPF to gate the traffic of the PDU sessions on the network slice.
[bookmark: _Toc148441680]6.x.4	Impacts on existing services, entities and interfaces
The following impacts have been identified:
EME NF：
-	Calculate energy related information of PDU session granularity
-    Obtain energy related information from OAM
-    Expose energy related information to different consumers (e.g. PCF)
-    Request the UDM to get the serving SMF information for UE/S-NSSAI/DNN
-    Request the SMF to obtain data volume at PDU session granularity
END OF CHANGES
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