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Abstract of the contribution: Propose a solution on KI#2: Subscription and policy control to support energy efficiency and energy saving as service criteria.
1	Discussion
[bookmark: _Hlk85614707]This paper is to propose a new solution on KI#2.
This solution provides a framework for energy saving related policy control. EECF determines energy saving policy based on EC information, UE subscription or AF request, and indicates 5GC NFs (e.g., AMF, SMF, PCF) to enforce the energy saving policy.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to include the below changes into TR 23.700-66 v0.2.0.
[bookmark: _Toc23254036][bookmark: _Toc22214903]
[bookmark: _GoBack][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc500949099]FIRST CHANGE 
[bookmark: _Toc57236595][bookmark: _Toc30694627][bookmark: _Toc57532437][bookmark: _Toc43906765][bookmark: _Toc148441675][bookmark: _Toc44311891][bookmark: _Toc57236432][bookmark: _Toc23402388][bookmark: _Toc43906649][bookmark: _Toc22192650][bookmark: _Toc26431229][bookmark: _Toc54968110][bookmark: _Toc54930305][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc50536533][bookmark: _Toc57530236][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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NEXT CHANGE (all the text is new)
6.x	Solution #X: Policy control for network energy saving
[bookmark: _Toc151529370][bookmark: _Toc92875661][bookmark: _Toc500949098][bookmark: _Toc151529480][bookmark: _Toc148441677][bookmark: _Toc93070685]6.x.1	Key Issue mapping
This solution is related to the KI#2: Subscription and policy control to support energy efficiency and energy saving as service criteria. This solution addresses the following issues of KI#2:
-	Whether and how to enhance the existing subscription and policy control framework to support energy related information as service criteria, including:
-	Whether and what new energy related UE subscription information are to be defined, and whether and how to use the energy related UE subscription information.
-	Answer: Energy saving authorization information is added in UE subscription information, authorizing enforcement of energy related policies.
-	Whether and what new energy related policies are to be defined, and how to perform energy related policy control, e.g. to determine, provision and enforce energy related policies.
-	Answer: This solution re-uses existing AM policy and SM policy and reuses the create/update procedures of the policies, with introduction of eDRX cycle and periodic update timer as new AM policy parameters, and PDU session release information as new SM policy parameter.
-	At what granularity (e.g., network slice, UE, NF, PDU Session, QoS flow, application ID, etc.) the energy related policy control can be performed.
-	Answer: Energy policy control is performed at UE granularity in this solution.
-	What network energy related information is required for subscription and policy control and how it is obtained.
-	Answer: Energy consumption threshold and energy consumption related information is required. The energy consumption threshold is provided by AF, and the energy consumption related information is collected from 5GC NFs.

[bookmark: _Toc148441678][bookmark: _Toc151529481][bookmark: _Toc151529371]6.x.2	Functional Description
[bookmark: _Toc93070687][bookmark: _Toc500949101][bookmark: _Toc92875663]This solution The architecture of this solution is described as Figure 6.x.2-1.
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Figure 6.x.2-1: Architecture assumption
A new NF, Energy Efficiency Control Function (EECF) is introduced. The EECF includes at least the following functionality:
-	Collection of the information that have impact on energy consumption/efficiency per UE from other 5GS NFs.
-	Obtaining energy saving authorization information via UE subscription.
-	Generating and sends policy adjustment information to PCF.
This solution performs energy saving in UE granularity, by enforcing the AM policy and SM policy. The following existing or new parameters of AM policy or SM policy are to be sent or updated for energy saving consideration:
For AM policy:
-	UE-AMBR: Setting lower UE-AMBR limits the bit rate per UE granularity, therefore reduces the energy consumption.
-	UE-Slice-MBR: Setting lower UE-Slice-AMBR limits the bit rate per UE, therefore reduces the energy consumption.
-	eDRX cycle: Setting higher value of eDRX cycle with fixed paging time window reduces paging frequency, therefore reduces the energy consumption.
-	periodic registration update timer: Setting higher value of periodic registration update timer reduces the frequency of performing periodic registration update procedure, therefore reduces the energy consumption.
For SM policy:
-	QoS information: Energy consumption can be reduced by enforcing QoS with lower Session-AMBR, higher PDB, higher PER, etc..
-	PDU session release: Releasing one or more PDU session(s) saves the energy consumption of the PDU session(s).
In this solution, the EECF generates the policy adjustment information, indication PCF to adjust the parameters above, based on energy consumption threshold from AF, energy saving authorization information from UE subscription and energy consumption related information from 5GC NFs. The PCF reuses existing AM policy association modification and SM policy association modification procedures to update the energy saving related policies.




[bookmark: _Toc151529372][bookmark: _Toc148441679][bookmark: _Toc151529482]6.x.3	Procedures
[bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc326248711][bookmark: _Toc93070688]4. Energy information collection
3. Nudm_SDM_Get
2. Neecf_EnergySaving
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Figure 6.x.3-1: Procedure for policy control for network energy saving9. N4 Session Modification
[bookmark: _CRFigure4_16_5_21]8. Steps 3-5 of Figure 4.16.5.2-1 of TS 23.502
10. SMF triggers PDU Session release
7. Steps 2-4 of Figure 4.16.2.1.1-1 of TS 23.502
5.Npcf_AMPolicyAuthorization Create/Update
6.Npcf_PolicyAuthorization Create/Update
1. Nnef_EnergySaving

1.	AF creates a request for energy saving, including target UE identifier(s) and energy consumption threshold, and sends the request to NEF.
2.	The NEF invokes Neecf_EnergySaving to send the target UE identifier(s) and energy consumption threshold to EECF.
3.	The EECF obtains energy saving authorization information of the target UE(s) via subscribed information from UDM.
4.	The EECF collects energy consumption related information of the target UE(s), e.g. data volume, bit rate, etc.. The details can be referred to the S2-2400084.
5.	Based on the energy information and the energy consumption threshold, the EECF sends policy adjustment information to indicate PCF to adjust the following parameters per target UE: UE-AMBR, UE-Slice-MBR, eDRX cycle, periodic registration update timer. The EECF sends the information to PCF via Npcf_AMPolicyAuthorization Create/Update service.
6.	Based on the energy information and the energy consumption threshold, the EECF sends policy adjustment information to indicate PCF to adjust the following parameters per target UE: e.g., adjust QoS parameters, or sends indication of PDU Session release to PCF. The EECF sends the information to PCF via Npcf_PolicyAuthorization Create/Update service.
Editor's note: How the policy adjustment information is generated is FFS.
7.	The PCF reuses steps 2-4 of the AM Policy Association Modification procedure as specified in clause 4.16.2.1.1 of TS 23.502 [3] to update AM policy, including: e.g., UE-AMBR, UE-Slice-MBR, eDRX cycle and periodic registration update timer received from EECF in step 5.
8.	The PCF reuses steps 3-5 of the SM Policy Association Modification procedure as specified in clause 4.16.5.2.1 of TS 23.502 [3] to update SM policy, including QoS parameters and indication of PDU Session release received from EECF in step 6.
9.	The SMF triggers N4 Session Modification procedure specified in clause 4.4.1.3 of TS 23.502 [3] to enforce the QoS parameters in the updated SM policy in step 8.
10.If the updated SM policy in step 8 includes indication of PDU session release, the SMF triggers PDU Session release procedure specified in clause 4.3.4.2 of TS 23.502 [3].

[bookmark: _Toc148441680][bookmark: _Toc151529373][bookmark: _Toc151529483]6.x.4	Impacts on existing services, entities and interfaces
EECF: New network functionalities are as description of clause 6.x.2.
NEF: New service operation Nnef_EnergySaving.
PCF: Updating AM policy and SM policy based on the policy adjustment information received from EECF.
AMF: Updating periodic registration update timer based on AM policy.
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