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Abstract of the contribution: This paper proposes to update Solution#15.
Discussion
TR 23.700-66 includes Solution #15: Enhancements to existing 5GS procedures for energy saving for KI#3 "5GS enhancements for network energy saving and efficiency" and KI#2 "Subscription and policy control to support energy efficiency and energy saving as service criteria".
This paper proposes to update Solution#15 related to KI#2 (per UE aspect) and KI#3 (per slice aspect).

Proposal
It is proposed to agree the following changes into TR 23.700-66.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc157674388][bookmark: _Toc157682329]6.15.3	Procedures
[bookmark: _Toc145936110][bookmark: _Toc51769463][bookmark: _Toc157682330]6.15.3.1	Mobility Management procedures enhanced for energy saving


[bookmark: _CRFigure4_2_2_2_21]Figure 6.15.3.1-1: Enhanced MM/Registration Procedures for energy saving
1.	The UE initiates Registration procedure towards the network as described in step 1, clause 4.2.2.2.2 of TS 23.502 [3].
	The Registration procedure continues as specified in clause 4.2.2.2.2 of TS 23.502 [3], with the following enhancements:
2.	In step 14b of Figure 4.2.2.2.2-1 in TS 23.502 [3], the AM subscription data retrieved from the UDM contains validity conditions for one or more subscription parameters (e.g. Subscribed UE-AMBR per time period and/or area) to facilitate network energy saving (i.e. limiting network energy consumption per UE).
3.	In step 16 of Figure 4.2.2.2.2-1 in TS 23.502 [3], during AM Policy Association Establishment/Modification procedure, the PCF decides AM policy, e.g. UE-AMBR, List of UE-Slice-MBR, List of allowed TAIs, taking into account network energy related information, and provides the AM policy to the AMF. The PCF may collect the network energy related information by subscribing to energy related notifications from the AMF, SMF and/or UPF, or requesting/subscribing to energy related analytics from the NWDAF. The PCF may decide to reduce the UE-AMBR or UE-Slice-MBR or to expand a list of allowed TAIs, if the network energy related information indicates that the UE is associated with high network energy consumption in an area or for a time period.
4.	In step 21 of Figure 4.2.2.2.2-1 in TS 23.502 [3], the AMF provides the parameters e.g. Mobility restrictions, Allowed NSSAI, in Registration Accept message taking into account network energy related information. Also, in the Registration Accept message, one or more network supported features are provided with validity conditions (e.g. support of Control plane CIoT 5GS optimization with validity time and/or validity area). Based on this, the UE decides only to apply functions corresponding to the network supported features under the validity condition, thus saving network energy by avoiding unnecessary information processing (i.e. receiving and rejecting UE requests).
	Regarding subscription and policy control to support energy efficiency and energy saving for a UE, the AMF sends energy efficiency related information in N2 message to the NG-RAN. The energy efficiency related information includes authorization information for applying energy efficiency policy and maximum energy consumption rate based on the subscription information. Later, based on this, the NG-RAN may perform energy efficiency operations, e.g. handover or redirect the UE to other NG-RAN with higher energy efficiency.
	Regarding 5GS enhancements for network energy saving and efficiency for slice(s), the AMF sends authorization information for applying slice level energy efficiency policy based on the subscription information in N2 message to the NG-RAN. Later, based on this, the NG-RAN may perform energy efficiency operations, e.g. handover or redirect the UE to other NG-RAN with higher energy efficiency to reduce the energy consumption for specific slice(s) used by the UE.
	After the completion of Registration procedure, the AMF may perform the following steps for energy saving:
5.	The AMF requests "UE Mobility" analytics and "Abnormal behaviour" analytics from the NWDAF as specified in clauses 6.7.2 and 6.7.5 of TS 23.288 [14].
6.	Optionally, the AMF requests network energy control information from the NEMF. The network energy control information contains NF IDs of the 5GC NFs which are put in energy saving states with validity time and area information.
Editor's note:	Whether and how the AMF gets network energy control information from the NEMF is FFS.
7.	Based on UE subscription data, AM policy, "UE Mobility" analytics and "Abnormal behaviour" analytics, network energy control information (if available), etc, the AMF performs access and mobility management procedures for energy saving, e.g. deregistering the UE with unexpected long-live/large rate flows based on "Abnormal behaviour" analytics if the registration procedure is for mobility registration update or periodic registration update, or forwarding the Registration Request to a target AMF based on the network energy control information (e.g. if the AMF itself is put in Energy Saving state and then a target AMF is selected for the UE based on the network energy control information).
8.	The AMF sends energy saving assistance information in N2 message to the NG-RAN. The energy saving assistance information may be part of CN assisted RAN parameters tuning based on UE mobility analytics, e.g. statistics/prediction of UE location and UEs' geographical distribution. Based on this, the NG-RAN performs energy saving operations, e.g. redirecting the UEs to cell(s) with higher energy efficiency.
NOTE 1:	Regarding providing the energy saving assistance information to NG-RAN, N2 signalling load should be considered. Non-UE associated N2 signalling can be considered for transmitting the energy saving assistance information regarding UEs' geographical distribution, which is up to RAN WG3 to decide.
NOTE 2:	How the NG-RAN performs energy saving operations with both OAM configuration and energy saving assistance information from the 5GC is up to implementation.
Editor's note:	It is FFS whether the NG-RAN supports performing energy saving operation based on assistance information from the 5GC.


* * * * Start of Next Change * * * * 
[bookmark: _Toc157674389][bookmark: _Toc157682332]6.15.4	Impacts on existing services, entities and interfaces
AMF:
-	Performs Access and Mobility Management taking into account network energy saving requirements, based on AM subscription data, AM policy received from PCF, UE related analytics (e.g. UE Mobility analytics and Abnormal behaviour analytics), and/or network energy control information, etc.
-	Provides energy efficiency related information based on the subscription information to the NG-RAN.
-	Provides authorization information for applying slice level energy efficiency policy based on the subscription information to the NG-RAN.
-	Optionally, obtaining network energy control information from the NEMF.
-	Optionally, indicating charging event related to EC/EE-related restrictions to the CHF.
SMF:
-	Performs Session Management taking into account network energy saving requirements, based on SM subscription data, SM policy, UE related analytics (UE Communication analytics and Abnormal behaviour analytics), network energy control information, etc.
-	Optionally, obtaining network energy control information from the NEMF.
PCF:
-	Collecting network energy related information by subscribing to network energy related notifications using the following option: 1) from the AMF, SMF and/or UPF, or 2) requesting/subscribing to network energy related analytics from the NWDAF, or 3) requesting/subscribing with the NEMF/ECF for notification about reaching the energy credit for a UE or other energy restriction criteria.
-	Obtains energy related application specific parameters from the AF (via the NEF/UDM/UDR).
-	Creates an updated AM policy and/or SM policy based on network energy consumption related information received from the NEMF/ECF and optionally energy related application specific parameters from the AF.
AF:
-	Provisions energy related application specific parameters to the PCF (via the NEF/UDM/UDR).
NEMF (new, optional):
-	Perform network energy management, e.g. providing to other 5GC NFs the network energy control information which contains information of the 5GC NFs in energy saving states with validity time and area information.
RAN:
-	Performs energy saving/efficiency operations based on assistance information provided by the 5GC.


* * * * End of Changes * * * * 
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