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Abstract of the contribution: This pCR proposes a new solution on network enery saving for KI#3.
[bookmark: _Hlk513714389]1	Discussion
The last SA2 meeting agreed to the key issue #3: 5GS enhancements for network energy saving and efficiency: 
-  Whether and how to enhance the existing operations and procedures to satisfy the energy saving and energy efficiency requirements.
‐	Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states, analytics, and energy related information.
‐	Whether and how to enhance network analytics for network energy saving and network energy efficiency.
‐	What, if any, energy related information (e.g., per QoS flow/PDU session/UE/NF) is required and how it is collected to support 5GS enhancement.
The proposed solutions is to address the enhancement on the session control operations to support the energy saving based on the operator policy, user agreement, etc.
2. Proposal
It is proposed to adopt the following text in TR 23.700-66.

*** Start of 1st change ***
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441675][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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*** End of 1st change ***

*** Start of 2nd change (all new text) ***
[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: Session control for network energy saving
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
This solution is to address the KI#3 5GS enhancements for network energy saving and efficiency.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]
[bookmark: _Toc148441678][bookmark: _Toc500949101]6.x.2	Functional Description
[bookmark: _Toc92875663][bookmark: _Toc93070687]The solution assumes the UDM stores the energy criteria information for UE/Network Slice/DNN in the subscription data of a UE and provides it to the SMF during the PDU session establishment. It is also assumed for the dynamic policy control that the the PCF stores the energy criteria information for UE/Network Slice/DNN and provides a policy to control the energy use by a UE during the policy association with the SMF. When the network energy saving is required, the updated energy criteria for UE/Network Slice/DNN can be provided to the SMF by the PCF to apply a changed criteria for energy saving.

[bookmark: _Toc148441679]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]Figure 6.x.3-1 illustrates session management procedure considering energy states.



1. UE sends a PDU Session Establishment Request message including S-NSSAI and DNN to set up a communication path for an application(s).
2. The AMF sends an Nsmf_PDUSession_CreateSMContext Request message to the SMF to request a PDU session for the UE.
3. The SMF responds to the AMF by sending an Nsmf_PDUSession_CreateSMContext Response message.
4. The SMF performs Subscription Retrieval procedure with UDM and receives subscription data for the UE. The subscription data may include energy criteria information for the UE (e.g., energy control per UE/Network Slice/PDU Session at each network energy status). The SMF may use this information together with operator policy and local configurations to decide control parameters for the PDU Session, e. g., inactivity timer, buffering size, etc.
5. The SMF performs Policy Association Establishment procedure with PCF if dynamic policy can be supported. The PCF may provide energy criteria information for the PDU session of the UE (e.g., energy control per UE/Network Slice/PDU Session at each network energy status). The SMF may use the information to set the control parameters for the PDU Session, e. g., inactivity timer, buffering size, etc.
6. The SMF sends an N4 Session Establishment Request message to the UPF to request a user plane resource setup at the UPF for the PDU session of the UE. The message includes the control parameters for the PDU session that was decided by the SMF based on the energy criteria information in the SM policy or subscription data received in the step 5 and step 4 respectively.
7. The UPF responds to the SMF by sending an N4 Session Establishment Response message.
8. The remaining steps for PDU Session Establishment procedure as defined in the step 11 to 21 of Figure 4.3.2.2.1-1 in TS 23.502 proceeds.
9. The PCF may decide to change the energy control criteria if the network energy saving mode should be changed, e.g., energy consumption above the defined threshold happens to trigger the aggressive saving mode.
10. The PCF performs SM Policy Modification procedure with SMF and provides the updated policy for the PDU session of the UE including energy criteria information at the changed network saving mode.
11. The SMF sends an N4 Session Modification Request to provide updated control parameters (e. g., inactivity timer, buffering size, etc) for the PDU session of the UE, based on the energy criteria information in the policy received from the PCF. Or, the SMF can send an N4 Session Release Request message to initiate the PDU session deactivation procedure based on the energy criteria information in the updated SM policy received from the PCF.
12. The remaining steps for PDU Session Modification or CN-initiated deactivation procedure proceeds..

[bookmark: _Toc148441680]6.x.4	Impacts on existing services, entities and interfaces
- SMF sets session control parameters for a PDU session based on the energy criteria information for UE/Network Slice/DNN(PDU Session) in the subscription data from the UDM and/or the SM policy from the PCF.
- UDM stores energy criteria information for UE/Network Slice/DNN(PDU Session) in the subscription data.
- PCF stores energy criteria information for UE/Network Slice/DNN(PDU Session) and provides to the SMF with the policy to control the energy use by a UE.

*** End of 2nd change ***
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