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Abstract:  introduces a solution covering PCC rules and QoS policies update based on UE preference related to energy setting.
1. Introduction/Discussion

As part of KI#2, based on policy, the end-user experience (QoS/QoE) provided by the communication network may be modulated considering energy-related considerations. For example, different RAN network configurations may be used for the UE taking into account different energy saving profiles, where some configurations due to energy saving may be adhered to without QoS degradation. The RAN may benefit from receiving instructions from the PCF on how to do such modulation for the UE with the aim to perform a more optimal modulation, minimizing QoS degradation (rather than just base it on locally configured policy at the RAN). When deriving the policies, the PCF may benefit from knowing UE specific preferences, e.g. to be received via UE assistance (e.g., of energy setting or energy saving preferred by the UE). Basically, the PCF may tailor the service offering (i.e., the PCC rules) to the UE to match the preferences indicated by the UE. The ultimate goal is to assist the RAN node in the decision on how to provide a suitable QoS performance for the services requested by the UE when the UE radio configuration may be modified for energy saving purposes. 
This solution addresses the aspects above by several components:

· The UE can have subscription information related to its preferred energy settings stored at UDR, accessible by the PCF and UDM. This can be per UE, S-NSSAI, DNN.  
· The UE can assist the network by sending UE assistance of its preferred energy setting to AMF / SMF for the network to define the most proper QoS policies, settings, and handling of the UE. This value can override any value stored in the UDR
· The AMF/SMF may receive the preferred energy setting information for the UE and can override the information stored in the UDR/UDM as UE assistance via NAS signaling. The SMF can provide the information it receives to the PCF. The UE assistance may be provided by the UE as part of the PDU Session Establishment or Modification procedure of an ongoing PDU Session.	Comment by Ece Goshi (Nokia): This part would be like step 2b. Current step 2 can be renamed to step 2a.
· Based on preferred energy setting information, the PCF may derive/ the PCC rules to be provided to the SMF. For example, a modified (e.g., lower AMBR. higher latency) QoS requirement of the PDU session can be considered for energy saving.  Based on the received PCC rules, the SMF may update the authorized alternative QoS profiles (access specific QoS parameters) and may also provide the UE Assistance (on Preferred Energy Setting) to the gNB. Furthermore, the SMF can (re)configure the impacted QoS Flows at the UE.
2. Conclusion
It is proposed that the following text is added to TR 23.700-66
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Editor's note:	This clause describes the mapping between solutions and key issues.
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6.x	Solution #X: QoS Policy update based on UE Preferred Energy Setting 
6.x.1	Key Issue mapping
This Solution is related to KI#2 (policy). 
6.x.2	Functional Description
6.x.2.1	Introduction

To address KI#2: based on policy, the end-user experience (QoS/QoE) provided by the communication network may be modulated considering energy-related considerations. For example, different RAN network configurations may be used for the UE taking into account different energy saving profiles, where some configurations due to energy saving may be adhered to without QoS degradation. The RAN may benefit from receiving instructions from the PCF on how to do the modulation for the UE to perform an optimal modulation, minimizing QoS degradation. When deriving the rules and policies, the PCF may benefit from knowing UE specific preferences related to energy setting. The PCF may tailor the service offering (i.e., the PCC rules) to the UE to match the preferences indicated by the UE. The objective is to assist the RAN network in the decision on how to provide a suitable QoS performance for the services requested by the UE when the UE radio configuration may be modified for energy saving purposes. 

6.x.2.2	General overview 

This solution is based on the following principles:

· The SMF, PCF can receive the preferred energy setting information for the UE from subscription data stored at the UDR, if available, and/or directly from the UE as UE assistance via NAS SM signaling. The SMF can provide the information to the PCF and/or the PCF can obtain the information from UDR. The end user or application may influence the UE assistance. The UE assistance may be provided as part of the PDU Session Establishment procedure and can be updated by means of the PDU Session Modification procedure of an ongoing PDU Session.
· Based on preferred energy setting information, the PCF may derive or modify the QoS Policies to be provided to the SMF.  
· Based on the received Policy rules, the SMF may update the authorized alternative QoS profiles (i.e., access specific QoS parameters) and may also provide the UE Assistance (on Preferred Energy Setting) to the gNB for the PDU session. 

6.x.3	Procedures

gNB
UE
SMF
PCF
AMF
1. PDU Session Establishment procedure with UE assistance for Preferred Energy Setting
2. Preferred Energy Setting changes
3. PDU Session Modification procedure with updated UE assistance for Preferred Energy Setting


1. PDU Session Establishment procedure can include UE Assistance of Preferred Energy Setting provided by the UE to SMF via NAS signalling. 
Additionally, the SMF can receive the default Preferred Energy Setting Information for the UE from subscription data stored at the UDM, if available. Alternatively the same information can be accessible by the PCF at UDR. The information in the PDU session establishment overrides any calue stored at SMF or PCF.
Based on received information from PCF, the SMF shall update the authorized alternative QoS profiles (access specific QoS parameter) and may also provide the UE Assistance to the gNB. 
2. UE assistance for Preferred Energy Setting changes.
3. Similar to step 1, the UE triggers a PDU session modification with updated UE assistance for Preferred Energy Setting determined in step 2. Based on the received updated UE assistance, the core network may update the PDU session configuration.

6.x.4	Impacts on existing services, entities and interfaces

UE: Provisioning of UE assistance related to energy setting preference to the network.

gNB: Handling of radio configuration considering QoS profiles based on UE assistance related to energy setting preference.

SMF: 
· Handling of QoS profiles based on UE assistance related to energy setting preference.
· Retrieval of UE subscription information related to energy setting preference from UDM

PCF: Handling of PCC rules based on UE assistance related to energy setting preferences.

UDM: Storing UE subscription information related to energy setting preference

AMF: Retrieval of UE subscription information related to energy setting preference from UDM
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