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Abstract of the contribution: This contribution updates Sol#29 in TR23.700-66 for NF selection based on energy related info
1 [bookmark: _Hlk87257355]Introduction
This solution is to update Sol#29 in TR23.700-66 for AMF selection considering energy saving including:
· Registration with AMF re-allocation considering energy saving
· Deregistration considering energy saving
· AMF provides energy related information to NG-RAN for AMF selection
· Add the description of SMF provisioning of UPF via NRF

2	Proposal
[bookmark: _Hlk513714389]It is proposed to capture the following solution in TR 23.700-66.
Start of Changes
[bookmark: _Toc161043318][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.29.3.A	Registration with AMF re-allocation considering energy saving
AMF may need to reroute a Registration request to another AMF when the initial AMF is under e.g., energy saving state or high energy consumption. 


[bookmark: _CRFigure4_2_2_2_31]Figure 6.x.3.3-1: Registration with AMF re-allocation procedure considering energy saving
1.	Initial AMF detects that it doesn’t satisfy the EE/ES requirement, e.g., the energy consumption exceeds a certain threshold or Energy efficiency is below a certain threshold, or receives notification from NRF described in clause 6.29.3.5.
2.	Initial AMF receives a UE registration request or Uplink NAS transport message.
3.	Initial AMF performs the AMF discovery and selection with NRF as described in clause 6.29.3.4, i.e., the initial AMF selects the Target AMF based on its Additional Energy Information in the NF profile and the additional factors related to Additional Energy Information (Energy Efficiency and Energy saving parameters e.g. NF energy states, analytics, Energy Cost etc.).
4.	Initial AMF reroutes the UE registration request or Uplink NAS transport message to the Target AMF by Namf_Communication_N1MessageNotify message directly, or sends a NGAP Reroute NAS Request message with Target AMF info to the (R)AN, the (R)AN reroutes the UE initial NAS message to Target AMF.
6.29.3.B	Deregistration considering energy saving
This procedure reuses Network-initiated Deregistration in clause 4.2.2.3.3 of TS 23.502[] with following adaptations:
-	If AMF doesn’t satisfy the energy saving and energy efficiency requirements, e.g., the energy consumption exceeds a certain threshold or Energy efficiency is below a certain threshold, or receives notification from NRF described in clause 6.29.3.5, the AMF may initiate the Network-initiated Deregistration to the UE with re-registration indicator and cause value with energy saving in the deregistration request message. 
-	After receiving re-registration indicator, the UE re-initiates the registration procedure with re-registration indicator, and then procedure Registration with AMF re-allocation considering energy saving as in clause 6.29.3.A will be reused for forwarding the UE registration to Target AMF.
Second change
6.29.3.8	Selection of the AMF considering energy related information
For AMF selection. the influencing factors are defined in clause 6.3.5 of TS 23.501 [2].
On top of this, the additional factors in table 6.29.2-1 (Energy Efficiency and Energy saving parameters e.g. NF energy states, analytics, Energy Cost, etc.), may be taken into account while making AMF selection decision.
To satisfy the NG-RAN selecting appropriate AMF with energy related information consideration, the AMF may provide its energy related information as described in table 6.29.2-1 to NG-RAN during e.g., NG setup, AMF Configuration Update procedure specified in TS38.413[X]. When performs the AMF selection, the AMF selection functionality in the 5G-AN may consider the energy related information provided by AMF for Target AMF selection.
NOTE:	Whether and how NG-RAN selects the AMF considering energy related information  is to beneeds to coordinate with studied in RAN WGs.
Third change
[bookmark: _Toc151529481][bookmark: _Toc151529371][bookmark: _Toc161043309][bookmark: _Toc161043322]6.29.2	Functional Description
This solution proposes to enhance the NF selection related functionalities for energy aware NF selection.
The following solution components are envisaged:
-	Service provider NF registers new energy related information in its NF profile at the NRF and updating such information at the NRF when needed. Or alternatively, such new energy related information can be (re-) configured by OAM (see clauses 6.29.3.2 and 6.29.3.3 for details).
-	Enhancing the NF Discovery procedure with new energy-related NF discovery query parameters (e.g. energy aware NF discovery policy/criteria) and based on new energy-related policies at the NRF (see clause 6.29.3.4 for details);
-	NF service consumer taking into account the new energy related information from the NF profiles (defined in Table 6.29.2-1) discovered from NRF using discovery procedure (and subsequent updates if subscribed to), for the selection of a target 5GC NF and UPF;
-	Enhancing the NF Status Subscribe/Notify procedure with new energy related information between the Consumer NF and the NRF (see clause 6.29.3.5 for details).

Fourth change
[bookmark: _Toc122510297][bookmark: _Toc161043311]6.29.3.1	General
Editor's note:	This clause describes high-level procedures and information flows for the solution.
The NRF service procedure as defined in clause 4.17 of TS 23.502 [3] are reused for energy related NF management and discovery.
The registered NF profile includes additional NF energy related information as described in clause 6.29.2. A service provider NF registers the enhanced NF profile into the NRF.
NOTE:	The additional NF energy related information in the NF service consumer's NF profile can alternatively be configured by OAM system.
An NF service consumer may include an NF discovery policy, such as score scheme, network mode in the NFDiscovery_Request to the NRF. Alternatively, OAM may configure the NRF with different NF discovery policy, e.g. per subscription, per network mode.
For UPF, the NF energy related information included in the NF profile can also be provisioned to SMF via N4 related procedures as defined in clause 4.4 or via NRF using the Nnrf_NFManagement_NFRegister operation as defined in clause 4.4 and clause 4.17.6 of TS 23.502 [3].
Fifth change
6.29.4	Impacts on existing services, entities and interfaces
NRF:
-	Enhanced service discovery considering also energy related information and related NF discovery policy.
-	(optional) Feedback service consumer with the priority of the discovered NF instance.
-	(optional) Feedback service consumer with energy related information in the NF profile.
-	(In case of SMF selecting UPF) The NRF provides SMF the NF profiles of the UPFs including additional Energy Information.
NF service producers:
-	Registration at NRF of additional energy-related information in NF profiles.
Service consumer NF:
-	Taking consideration of energy related information for 5GC NF and UPF selection.
-	(optional) includes energy related criteria (e.g. network operation mode and/or energy efficiency mode) in the service discovery request.
-	(optional) requests and receives the energy related information from NWDAF.
SMF:
-	SMF selects the UPF by considering the energy related information, e.g. SMF selects the UPF that is not subject to energy related execution or selects the UPF with lower possibility/priority subject to energy related execution if the selected SSC mode is SSC mode 1 of the PDU session.
OAM:
-	Configure NRF with energy related NF discovery policy (e.g. score Metric).
Editor's note:	It is FFS whether the OAM can provision energy related information in the NF profile to the NRF. The main approach considered is that NF register their information at NRF.
AMF:
-	AMF may select the SMF by considering the energy related information, e.g. AMF selects the SMF by considering the Energy Information and in addition, the other related analytics information provided by the NWDAF may be considered together.
-	AMF may select the candidate AMF by considering the energy related information during AMF re-allocation procedure.
-	AMF may redirect UE initial NAS message by considering the energy related information.
-	AMF may deregister UE duo to energy related information and request UE re-registration.
-	AMF may provide energy related information to NG-RAN
NWDAF:
-	NWDAF may collects the energy related information.
NG-RAN:
-	receives the AMF provided energy related information.
-	performs AMF selection with AMF provided energy related information.
Next change
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