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1 [bookmark: _Hlk87257355]Introduction
This solution is under the KI#2: Subscription and policy control to support energy efficiency and energy saving as service criteria, especially on the following aspects, with UE involved:
-	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.
-	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.
-	At what granularity (e.g., network slice, UE, NF, PDU Session, QoS flow, application ID, etc.) the energy related policy control can be performed.
-	What network energy related information is required for subscription and policy control and how it is obtained.
In response to the energy conservation and emission reduction, UE/user may authorize the network to perform energy saving for the UE by e.g., adjusting the AM policy and SM policy as follows mentioned in sol#xx:
	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-MBR limits the bit rate per UE, 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).
-	PDU Session deactivation: Deactivating user plane of one or more PDU session(s) saves the energy consumption of the PDU session(s).



The energy saving authorization is considered as a kind of UE subscription information stored in the UDM, when there is the energy saving requirement, PCF adjusts the AMF policy (i.e., Setting lower UE-AMBR, lower UE-Slice-MBR) or SM policy (e.g, QoS parameters), which result is that the energy saving is achieved by reducing the communication service quality of UE or interrupting the communication of UE. 
In practice, this is not always user-friendly for the UE. It can not assume that the UE needs the energy saving operation from the network at any given time. For example, at some point, UE really needs a higher or normal quality of communication service, if the network unilaterally directly performs energy-saving operations on the UE, it is bound to have an impact on user experience. Thus it is very necessary for UE to participate in if the network is to implement energy saving from UE perspective. 
To achieve that the UE participates the energy saving, it is proposed that an explicit energy saving preference indication is provided by UE to network when performing registration or PDU session establishment. But the energy saving preference indication only works in that the total energy consumption of UE doesn’t exceed the energy consumption threshold. Energy consumption threshold is included in subscription information to limit the maximum energy consumption.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following solution in TR 23.700-66.
Start of Changes
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.x	Solution #X: UE involved energy saving operation 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.x.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This is a solution related to KI#2.
[bookmark: _Toc148441678]6.x.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution still follows the UE subscription data enhancement which includes a UE Energy subscription data. The UE Energy subscription data includes the following part:
-	Energy consumption threshold: limits the maximum energy consumption for UE (e.g., per UE, S-NSSAI, DNN).
The energy saving operation in UE can refer to the solution#xx, which is realized by adjusting the AM policy and SM policy from PCF with e.g., setting lower UE-AMBR, enforcing QoS with lower Session-AMBR, higher PDB, higher PER, Releasing one or more PDU session(s), etc.
It can be understood that the above energy saving achieved is by reducing the communication service quality of UE or interrupting the communication of UE. However, in practice, it can not assume that the UE needs the energy saving communication from the network at any given time. Thus to avoid that the network unilaterally directly performs energy saving operations on the UE which is bound to have impacts on user experience, UE may need to explicitly indicate to the network that whether the energy saving operation/communication is preferred or not. The network will take this indication into account to determine AM policy, SM policy for energy saving or not. This energy saving indication only works in that the total energy consumption of UE doesn’t exceed the energy consumption threshold in the subscription data.
[bookmark: _Toc148441679]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.x.3.1	AM policy derived with UE indication


[bookmark: _CRFigure4_16_41]Figure 6.X.3.1-1: AM policy derived with UE indication
1.	During registration procedure, UE sends the registration request to AMF including an Energy saving preference indication which indicates whether the energy saving operation/communication is preferred or not by network.
2.	Registration step4-15 of clause 4.2.2 in TS23.502 can be reused with following consideration:
-	AMF checks with UDM whether the energy consumption threshold is exceeded. If the energy consumption threshold is not exceeded, following step4 of this procedure will be proceeded continually. If the energy consumption threshold is exceeded, AMF will ignore the indication from the UE in step1 and the energy saving operation/communication is controlled or determined by network unilaterally.
3.	AMF triggers the AM policy establishment. The AMF sends Npcf_AMPolicyControl_Create to PCF with the Energy saving preference indication in step 1.
4.	PCF receives the Npcf_AMPolicyControl_Create from AMF in step3. 
-	If the Energy saving preference indication indicates that the Energy saving is preferred, the PCF may derive the AM policy for energy saving (e.g., Setting lower UE-AMBR, Setting lower UE-Slice-MBR) based on e.g., local configuration.
-	If the Energy saving Authorization indication indicates that the Energy saving is not preferred, PCF derive the AM policy without energy saving consideration (e.g., follow the legacy AM policy generation).
PCF responds to AMF with above derived AM policy using the Npcf_AMPolicyControl_Create Response.
5.	The AMF deploys the access and mobility related policy information.
6.	Existing registration step17-15 are performed in clause 4.2.2 of TS23.502.

6.x.3.2	SM policy derived with UE indication


Figure 6.X.3.2-1: SM policy derived with UE indication
1.	For a specific PDU session, UE can represent its willing of whether accepts the energy saving operation/communication. UE sends the PDU session establishment request to SMF including an Energy saving preference indication which indicates whether the energy saving operation/communication is preferred or not.
2.	PDU session establishment step2-8 of clause 4.3.2.2 in TS23.502 can be reused with following consideration:
-	SMF checks with UDM whether the energy consumption threshold is exceeded (e.g., per S-NSSAI). If the energy consumption threshold is not exceeded, following step4 of this procedure will be proceeded continually. If the energy consumption threshold is exceeded, SMF will ignore the indication from the UE in step1 and the energy saving operation/communication is controlled or determined by network unilaterally.
3.	SMF triggers the SM policy establishment. The SMF sends Npcf_SMPolicyControl_Create to PCF with the Energy saving Authorization indication in step 1.
4.	PCF receives the Npcf_SMPolicyControl_Create from SMF in step3. 
-	If the Energy saving preference indication indicates that the Energy saving is preferred, the PCF may derive the SM policy for energy saving (e.g., enforcing QoS with lower Session-AMBR, higher PDB, higher PER, PDU session release, PDU Session deactivation) based on e.g., local configuration.
-	If the Energy saving preference indication indicates that the Energy saving is not preferred, PCF derive the SM policy without energy saving consideration (e.g., follow the legacy SM policy generation).
PCF responds to SMF with above derived SM policy using the Npcf_SMPolicyControl_Create Response.
5.	The SMF performs the subsequent PDU session establishment with step 10-21 of clause 4.3.2.2 in TS23.502 with above derived SMF policy.

6.x.3.3	AM/SM policy update with EECF energy info


Figure 6.X.3.2-1: AM/SM policy update with EECF energy info
1.	After or during the AM policy or SM policy association as in the clause 6.x.3.1 and 6.x.3.2, if the Energy saving preference indication indicates that the Energy saving is preferred, the PCF requests or subscribes from the EECF (as defined in Sol#7) with some energy control information (e.g., Sol#7 data volume, bit rate, etc.) for target UE or PDU session.
2.	EECF collects energy consumption assistance information (e.g. data volume, bit rate, etc) from 5GC NFs and derives some energy control information.
3.	EECF provides the derived energy control information to the PCF to adjust AM policy or SM policy.
4.	PCF derives the AM policy or SM policy based on the received energy control information, and then initiates the AM policy or SM policy modification procedure.
[bookmark: _Toc148441680]6.x.4	Impacts on existing services, entities and interfaces
UE:
-	sends Energy saving preference indication to AMF or SMF
AMF:
-	sends the Energy saving preference indication from UE to PCF if the energy consumption threshold is not exceeded
SMF:
-	sends the Energy saving preference indication from UE to PCF if the energy consumption threshold is not exceeded
PCF:
· Bases on Energy saving preference indication to derive SM/AM policy locally
· Requests the EECF to provide the energy control information, and derives the AM policy or SM policy based on the received energy control information, if the Energy saving preference indication indicates that the Energy saving is preferred.
.
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