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Abstract of the contribution: This paper proposes solution for KI#3.
1 Introduction
This document proposes new solution for KI#3.
2 Proposal
It is proposed to capture the following changes vs. TR 23.700-66
* * * * First change * * * *
[bookmark: _Toc151785982][bookmark: _Toc23254040][bookmark: _Toc148590871][bookmark: _Toc22950][bookmark: _Toc22214907]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: _Toc517082226]* * * * Second change (all text is new)* * * *
[bookmark: _Toc500949097][bookmark: _Toc151529479][bookmark: _Toc151529369][bookmark: _Toc148441676][bookmark: _Toc93070684][bookmark: _Toc92875660]6.X	Solution #X: NF selection based on energy related information
[bookmark: _Toc151529480][bookmark: _Toc151529370][bookmark: _Toc148441677][bookmark: _Toc93070685][bookmark: _Toc92875661][bookmark: _Toc500949098]6.X.1	Key Issue mapping
[bookmark: _Toc93070686][bookmark: _Toc92875662][bookmark: _Toc500949099]This solution is for Key Issue #3: 5GS enhancements for network energy saving and efficiency, which addresses following aspects:
[bookmark: OLE_LINK30]‐	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.
[bookmark: _Toc151529481][bookmark: _Toc151529371][bookmark: _Toc148441678]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc93070687][bookmark: _Toc92875663]The Energy related information in the NF profiles includes following elements:
· Energy consumption: e.g. the amount of energy consumed by the NF
· Performance metric: e.g. forwarded bitrate sum for UPF, the number of PDU session being served for SMF, the number of UEs being served for AMF
· Energy Efficiency Level: e.g. a value that reflects the relative ratio of the performance metric over the energy efficiency
· NF Energy consumption restriction level: e.g. a value that reflects the range of energy consumption that the NF instance uses over time
The one or more information elements can be provided in the request or the response of the NF service registration, update, status subscribe, and status notify messages. The detail procedures are described in clause 6.X.3.
[bookmark: _Toc151529482][bookmark: _Toc151529372][bookmark: _Toc148441679]6.X.3	Procedures
[bookmark: _Toc51769463][bookmark: _Toc145936110]6.X.3.1	Network Function registration procedure
Based on the NF Service Registration procedure in clause 4.17.1 of TS 23.502 [3], the Figure 6.X.3.1-1 describes the enhanced procedure of the NF service registration with Energy related information to NRF.


Figure 6.X.3.1-1: Procedure for network function registration to NRF
1. The NF (or OAM) requests to register its NF profile, which includes Energy related information (as described in clause 6.X.2), to NRF.
2. The NRF stores the NF profile.
3. The NRF acknowledges to the NF (or OAM).
6.X.3.2	Network Function update procedure
Based on the NF Service Update procedure in clause 4.17.2 of TS 23.502 [3], the Figure 6.X.3.2-1 describes the enhanced procedure of the NF service update with Energy related information to NRF.


Figure 6.X.3.2-1: Procedure for network function update to NRF
0. The NF (or OAM) identifies whether the Energy related information (as described in clause 6.X.2) of a NF instance has changed.
1. The NF (or OAM) requests to update its NF profile with the identified changes in Energy related information, to NRF.
2. The NRF updates the NF profile.
3. The NRF acknowledges to the NF (or OAM). 
6.X.3.3	Network Function discovery and selection procedure
Based on the NF Service discovery procedure in clause 4.17.4 of TS 23.502 [3], the Figure 6.X.3.3-1 describes the enhanced procedure of the NF service discovery with Energy related information to NRF, and additionally request to NWDAF.


Figure 6.X.3.3-1: Procedure for network function discovery and selection
1. The Consumer NF triggers of NF initial selection (or re-selection) and requests NF discovery to NRF. When the Consumer NF invokes Nnrf_NFDiscovery_Request, the message includes e.g. target NF type, Consumer NF type, S-NSSAI(s), Access Type, the requirements on Energy related information (as described in clause 6.X.2) subject to the target NF type.
2. The NRF authorizes the Nnrf_NFDiscovery_Request.
3. The NRF provides the NF profile(s) of the candidate NFs, and the Energy related information of each NF (it can be included within the NF profile).
4. If the Consumer NF has not received any NF profiles that fulfills the energy requirements, or if the Consumer NF has not received the Energy related information sufficient to select a NF, then the Consumer NF requests to NWDAF the Energy related information of the NF profile(s) of the target NF type. The request message includes e.g. target NF type, Consumer NF type, S-NSSAI(s), Access Type, with Analytics ID = Energy related information.
5. The NWDAF collects the Energy related information of the NF profile(s) of the target NF type.
6. The NWDAF provides the Energy related information of the NF profile(s) of the target NF type.
7. The Consumer NF performs energy-aware NF selection based on the received Energy related information. The received Energy related information means the information received in step 3, received in step 6, or both. 
6.X.3.4	Network Function status subscribe and notify procedure
Based on the NF status subscribe and notify procedure in clause 4.17.7 of TS 23.502 [3], the Figure 6.X.3.3-1 describes the enhanced procedure of the NF status subscribe and notify with Energy related information to NRF.



Figure 6.X.3.4-1: Procedure for network function discovery and selection
1. The Consumer NF subscribes to be notified of changes on the Energy related information (as described in clause 6.X.2) in the NF profile(s) of the Consumer NF by invoking Nnrf_NFManagement_NFStatusSubscribe Request to NRF. The changes on the Energy related information include e.g. the registration of NF which fulfills the energy requirements, the change of NF profile which includes Energy related information, and/or the change of Energy related information in NF profile.
2. The NRF authorizes the Nnrf_NFManagment_NFStatusSubscribe_Request.
3. The NRF acknowledges to the Consumer NF.
4. The NRF notifies the changes on the Energy related information in the NF profile(s) of the Consumer NF.
6.X.3.5	UPF re-selection considering energy information procedure
Based on the procedures described in 6.X.3 of this solution, the Figure 6.X.3.5-1 describes the enhanced procedure of the UPF re-selection by the SMF.


Figure 6.X.3.5-1: Procedure for network function discovery and selection
0. The PDU Session is established over UPF1.
1. The NRF identifies that the energy efficiency or energy consumption exceeds its threshold that is set to UPF1. It is assumed that the threshold is set by the SMF during the NF status subscribe procedure as described in Figure 6.X.3.4-1.
2. The NRF notifies to the SMF, with the indication of threshold exceeded, the Energy related information of the NF that exceeds the thresholds, and the NF profile(s) including Energy related information of the candidate NFs if possible.
2a. UPF1 may notifies or requests to be released when it identifies that the energy efficiency or energy consumption exceeds the thresholds that is set to UPF1.
Editor's note: How the UPF can notify or request to be released is FFS.
3. The SMF determines whether to re-select the UPF for the PDU Session.
4. The UPF discovery and re-selection considering Energy related information is performed as described in Figure 6.X.3.3-1.
5. [bookmark: _Toc92875664][bookmark: _Toc510604409][bookmark: _Toc326248711][bookmark: _Toc93070688]The PDU session over UPF1 is released, and the PDU session re-established over UPF2. The SSC mode of the PDU Session should be followed. 
[bookmark: _Toc151529483][bookmark: _Toc151529373][bookmark: _Toc148441680]6.X.4	Impacts on existing services, entities and interfaces
NRF:
-	Enhanced NF service registration, update, discovery and selection, status subscribe and notify considering also Energy related information.
Service consumer NF:
-	Enhanced NF service registration, update, discovery and selection, status subscribe and notify considering also Energy related information.
* * * * End of changes * * * *
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