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Abstract of the contribution: Propose a new solution on network function discovery and (re-)selection with Energy Information for Key Issue 3.
1	Discussion
[bookmark: _Hlk85614707]This paper is to propose a new solution on KI#3, especially on network function discovery and (re-)selection with Energy Information.
[bookmark: OLE_LINK2]As specified in clause 6.3 of TS 23.501, the current network function discovery and selection, e.g. AMF/SMF/UPF discovery and selection, is mainly based on UE information (UE location, DNN, S-NSSAI, etc.) and NF information (load, service area, etc.). To improve energy efficiency as well as energy saving in 5G network, the network function discovery and selection needs to be further enhanced with energy information of the related network function. This paper discussed which energy information shall be considered, and potential function/procedure enhancements.
2	Proposal
[bookmark: _Hlk513714389]It is proposed to include the below changes into TR 23.700-66 v0.2.0.

FIRST CHANGE 

[bookmark: _Toc50536533][bookmark: _Toc57236432][bookmark: _Toc57532437][bookmark: _Toc54968110][bookmark: _Toc57236595][bookmark: _Toc148441675][bookmark: _Toc54930305][bookmark: _Toc44311891][bookmark: _Toc30694627][bookmark: _Toc23402388][bookmark: _Toc43906765][bookmark: _Toc57530236][bookmark: _Toc23402418][bookmark: _Toc26431229][bookmark: _Toc26386423][bookmark: _Toc22192650][bookmark: _Toc43906649][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc23254036][bookmark: _Toc22214903]FIRST CHANGE (all the text is new)
[bookmark: OLE_LINK12]6.x	Solution #X: Network function discovery and (re-)selection with Energy Information
[bookmark: _Toc151529480][bookmark: _Toc148441677][bookmark: _Toc92875661][bookmark: _Toc500949098][bookmark: _Toc93070685][bookmark: _Toc151529370]6.x.1	Key Issue mapping
[bookmark: _Toc92875662][bookmark: _Toc93070686][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: _Toc148441678][bookmark: _Toc151529371][bookmark: _Toc151529481]6.x.2	Functional Description
[bookmark: _Toc93070687][bookmark: _Toc500949101][bookmark: _Toc92875663]This solution proposes that the discovery, initial NF selection or NF re-selection shall consider the Energy Information of NFs. The Energy Information is used to present the energy related information of a NF, including the information on energy type, carbon emission, carbon efficiency, energy consumption and energy efficiency, etc.
[bookmark: OLE_LINK32]For initial NF selection, the triggers may include the following aspects:
[bookmark: OLE_LINK31]‐	When the UE attempts to establish a signalling connection, e.g. the RAN selects the AMF triggered by the RRC Connection establishment message from UE.
‐	When the UE attempts to establish a PDU session, e.g. the AMF selects the SMF triggered by the PDU Session establishment message from UE.

For NF re-selection, the triggers may include the following aspects:
‐	When the selected NF has failed. 
[bookmark: OLE_LINK33]-	When the selected NF does not match the UE's requirements or UE location.
-	When the NF consumer gets an indication "select new NF" from other CP NF, or from OAM, or from EECF. One example is that the OAM or EECF may monitor the energy consumption status of the UPF instance. If the energy consumption of the UPF instance is lower than the specific threshold (e.g. only provide service for few users at midnight), the OAM or EECF may trigger the related SMF to re-select another UPF instance, and turn off the current UPF instance to save energy consumption.
[bookmark: OLE_LINK10]In order for the requester NF or SCP to obtain information about the NF, the requester NF or SCP may initiate a discovery procedure with the NRF by providing the type of the NF and optionally a list of the specific service(s) it is attempting to discover.
[bookmark: OLE_LINK5]The NRF provides a list of NF instances relevant for the discovery criteria. The NRF may provide the additional energy information of the alternative NF instances. If the NRF has no stored energy information of the alternative NF instances, the NRF may retrieve the energy information from OAM or a new NF, EECF(Energy Efficiency Control Function) . At least one of the following potential energy information may be considered:
[bookmark: _GoBack][bookmark: OLE_LINK11]-	Energy Type information: Indicate the energy type of the NF, e.g. renewable energy, non-renewable energy.
[bookmark: OLE_LINK6]-	Carbon Emission information: Indicate the carbon emission quantity of the NF in a specific time window, e.g. xx kg per hour.
[bookmark: OLE_LINK22][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK7]-	Carbon Efficiency information: Indicate the carbon efficiency level of the NF, e.g. Low/Medium/High, or Level 1/2/3/4/5. For example, the Level 1 indicate the carbon efficiency of the NF is higher than other NFs in a specific area, that is, the carbon emission quantity of the NF is less than the average carbon emission quantity of the other NFs in a specific area.
-	Energy Efficiency (EE) information: Indicate the energy efficiency of the NF. As specified in TS 28.554, the energy efficiency of the NF can be calculated as: Data Volume (DV) divided by Energy Consumption (EC) of the considered NF. And he unit of this information is bit/J.
[bookmark: OLE_LINK28]-	Energy Status information: Indicate the energy consumption status or level of the NF, e.g. Low/Medium/High, or percentage value (e.g. 30%, 60%).
[bookmark: OLE_LINK27][bookmark: OLE_LINK16][bookmark: OLE_LINK19]-	Priority information: Indicate the priority level of the NF related to other NFs. This priority level is determined by the above energy information of NFs, e.g. the NF with high carbon efficiency or energy efficiency shall be set as high priority level.
After received the information of the NF from the NRF, the requester NF or SCP may (re-)select the NF instance based on the Energy Information. For example, the requester NF or SCP may prefer to select a NF with renewable energy, or with low carbon emission quantity, or with high carbon efficiency, or with high energy efficiency, or with high priority level. 
[bookmark: _Toc151529372][bookmark: _Toc151529482][bookmark: _Toc148441679]6.x.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]OAM/
EECF
NRF
NF requester/
SCP
1. (Re-)Select triggers
2. Nnrf_NFDiscovery_Request
3. Authorize NF discovery
4. Obtain energy information of alternative NFs
5. Nnrf_NFDiscovery_Response
6. (Re-)Select NF
0. Energy information collection

Figure 6.x.3-1: Procedure for network function discovery and (re)selection
[bookmark: OLE_LINK13][bookmark: OLE_LINK29]0.	The OAM or EECF collects the Energy Information of NF, including Energy Type information, Carbon Emission information, Carbon Efficiency information, EE information, Energy Status information. The details of the Energy Information collection can be referred to the related solutions of KI#1(S2-2400084).
[bookmark: OLE_LINK17]1.	The triggers of NF initial selection or re-selection may include:UE access and PDU session setup, PDU session modification, OAM or EECF indication.
[bookmark: OLE_LINK21][bookmark: OLE_LINK18]2. The NF requester or SCP invokes Nnrf_NFDiscovery_Request (Expected NF service Name, NF Type of the expected NF instance, NF type of the NF consumer) from an appropriate configured NRF.
3.	The NRF authorizes the Nnrf_NFDiscovery_Request. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]4. 	If allowed, the NRF determines a set of NF instance(s) matching the Nnrf_NFDiscovery_Request and internal policies of the NRF. If the Energy Information of the alternative NF instance(s) is not available, the NRF obtain the related Energy Information from OAM or EECF, including one or multiple of the following information: Energy Type information, Carbon Emission information, Carbon Efficiency information, EE information, Energy Status information.  
[bookmark: OLE_LINK20]5. 	The NRF sends the NF profile(s) of the determined NF instances to the NF requester or SCP via Nnrf_NFDiscovery_Request Response message. Each NF profile contains at least the output required parameters as well as the Energy Information. Optional, the NRF may determine the priority information based on the Energy Information received from OAM or EECF, and only include the priority information in the NF profile(s).
[bookmark: OLE_LINK25]6.	The NF requester or SCP (re-)select the required NF based on the received Energy Information.

[bookmark: _Toc151529483][bookmark: _Toc151529373][bookmark: _Toc148441680]6.x.4	Impacts on existing services, entities and interfaces
OAM or EECF: 
[bookmark: OLE_LINK23]-	Collect and generate Energy Information of NFs.
-	May trigger the NF re-selection.
[bookmark: OLE_LINK24]NRF:
-	Obtain Energy Information of NFs from OAM or EECF, and send to NF requester or SCP.
-	May determine priority information of NFs based on received Energy Information.
NF requester or SCP:
-	(Re-)Select NF based on received Energy Information.   
End of CHANGE
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