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Abstract of the contribution: This paper proposes a new solution for KI#3.
Discussion
TR 23.700-66 includes the following key issue:
· Key Issue #3: 5GS enhancements for network energy saving and efficiency

[bookmark: _Toc151529365][bookmark: _Toc151529475]5.3	Key Issue #3: 5GS enhancements for network energy saving and efficiency
[bookmark: _Toc93394838][bookmark: _Toc151529366][bookmark: _Toc151529476]5.3.1	Description
This key issue is to study 5GS enhancements for network energy saving and efficiency. The following aspects should be studied:
‐	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.
NOTE:	Any potential enhancement impacting the NG-RAN will require coordination with RAN WGs.

Proposal
It is proposed to agree the following changes into 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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[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]* * * * Start of Next Change * * * * 
All New Texts
6.X	Solution #X: NF Selection based on NF energy states
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148441677]6.X.1	Key Issue mapping
· [bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc148441678]This is a solution for key issue #3 "5GS enhancements for network energy saving and efficiency ".

6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc148441679]The NRF is the logical function that is used to support the functionality of NF and NF service discovery and status notification. In order for the requested NF type or NF service to be discovered via the NRF, the NF instance need to be registered in the NRF. This is done by sending a Nnrf_NFManagement_NFRegister containing the NF profile. 
[bookmark: _Hlk155805344]The followings show some of NF profiles specified in TS 23.501 [2].
[bookmark: _Toc45184039][bookmark: _Toc47342881][bookmark: _Toc51769583][bookmark: _Toc153799268]6.2.6.2	NF profile
NF profile of NF instance maintained in an NRF includes the following information:
-	NF instance ID.
-	NF type.
-	PLMN ID in the case of PLMN, PLMN ID + NID in the case of SNPN.
-	Network Slice related Identifier(s) e.g. S-NSSAI, NSI ID.
-	NF load information.
-	NF capacity information
…..
This solution considers to add NF energy states in NF profile, in order to take a consideration on that for the NF selection, as follows:
-	NF Energy Consumption (as described clause 6.7 of TS 28.554 [6]) 
Editor's note: 	It is FFS whether/which additional other parameters can be added into NF profile, and the details of new parameters is up to SA5.

6.X.3	Procedures
As one of examples, the Figure 6.X.3-1shows SMF selection. It is assumed that the SMF had previously registered its NF profile including NF Energy Consumption into NRF, before SMF selection procedure. 


[bookmark: _CRFigure4_17_11]Figure 6.X.3-1: SMF selection procedure
NOTE 1:	This procedure is based on Figure 4.3.2.2.3.2-1of TS 23.502 [3].
Step 4: The NRF in serving PLMN provides to the AMF, e.g. FQDN or IP address, of a set of the discovered SMF instance(s) or Endpoint Address(es) of SMF service instance(s) in Nnrf_NFDiscovery_Request response message and possibly an NSI ID for the selected Network Slice instance corresponding to the S-NSSAI for subsequent NRF queries.
During this step, NF Energy Consumption may be considered for the SMF selection and in addition, the Energy state related analytics information provided by the NWDAF may be considered together.
NOTE 2:	The details of NWDAF analytics are FFS. It may be provided as the part of this solution or may refer to the separate different solution.
Finally, NF profiles returned to AMF may include NF Energy Consumption as well as NF load information, NF capacity information, etc.

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc148441680]6.X.4	Impacts on existing services, entities and interfaces
NRF service operations: 
-	Adding new information related to Energy state into the NF profile used as Input or Output parameter of Nnrf_NFManagement and Nnrf_NFDiscovery
NF selection node and procedures: 
-	Taking a consideration on new information related to Energy state

* * * * End of Changes * * * * 
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