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“According to clause 6.2.6 of TS 23.501 [2], the NF profile of NF service consumer includes NF type, FQDN or IP address of NF, Names of supported services, Endpoint information of instance(s) of each supported service and other service parameter”

However, the following parameters are optional in stage 3 for the NF profile and especially not applicable if the registering NF is not a service producer (e.g. AF, UPF): “Names of supported services, Endpoint information of instance(s) of each supported service and other service parameter” 
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**** First Change ****
[bookmark: _Toc517095477]4.17	Network Function Service Framework Procedure
[bookmark: _Toc517095478]4.17.1	NF Registration




Figure 4.17.1-1: Nnrf_NF Registration procedure
1.	NF service consumer e.g. AMF instance sends Nnrf_NFManagement_NFRegister Request message (the NF profile of NF service consumer) to NRF to inform the NRF of its NF profile when the NF service consumer becomes operative for the first time. According to clause 6.2.6 of TS 23.501 [2], the NF profile of NF service consumer includes NF type, FQDN or IP address of NF, and if applicable, Names of supported services, Endpoint information of instance(s) of each supported service and other service parameter.
	In case of UDR, the request message may include Range(s) of SUPIs and/or the Data Set Identifier(s) served by the UDR instance.
NOTE 1:	The NF profile of NF service consumer that interacts with NRF are configured by OAM system.
2.	The NRF stores the NF profile of NF service consumer and marks the NF service consumer available.
NOTE 2:	Whether the NF profile sent by NF service consumer to NRF needs to be integrity protected by the NF service consumer and verified by the NRF is to be decided by SA3.
3.	The NRF acknowledges NF Registration is accepted via Nnrf_NFManagement_NF Register response.

[bookmark: _Toc517095479]4.17.2	NF service update




Figure 4.17.2-1: Nnrf_NF Update procedure
1.	NF service consumer e.g. AMF instance sends Nnrf_NFManagement_NF Update_Request message (the updated NF profile of NF service consumer) to NRF to inform the NRF of its updated NF profile (e.g. with updated capacity) when e.g. triggered after a scaling operation.
NOTE:	The updated NF profile of NF instance are configured by OAM system.
2.	The NRF updates the NF profile of NF service consumer.
3.	The NRF acknowledge NF Update is accepted via Nnrf_NFManagement_NF Update response.
[bookmark: _Toc517095480]4.17.3	NF service deregistration




Figure 4.17.3-1: Nnrf_NF Deregistration procedure
1.	NF service consumer e.g. AMF instance sends Nnrf_NFManagement_NFDeregister_Request message to NRF to inform the NRF of its unavailability when e.g. it's about to gracefully shut down or disconnect from the network.
2.	The NRF marks the NF service consumer unavailable. NRF may remove the NF profile of NF service consumer according to NF management policy.
3.	The NRF acknowledge NF Deregistration is accepted via Nnrf_NFManagement_NF Deregister response.
[bookmark: _Toc517095481]4.17.4	NF/NF service discovery in the same PLMN





Figure 4.17.4-1: NF/NF service discovery in the same PLMN
1.	The NF service consumer intends to discover services available in the network based on service name and target NF type. The NF service consumer 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 in the same PLMN. The parameter may include optionally SUPI, Data Set Identifier(s), External Group ID (for UDM, UDR discovery), Routing ID part of SUCI for UDM discovery and AUSF discovery, S-NSSAI, NSI ID if available, and other service related parameters. In addition, for AMF discovery, the parameters may include AMF Region ID, AMF Set ID, TAI.
NOTE 1:	The use of NSI ID within a PLMN depends on the network deployment.
NOTE 2:	The need for other service related parameters depends on the NF type of the expected NF instance(s) and refer to the clause 6.3 " Principles for Network function and Network Function Service discovery and selection" in TS 23.501 [2]. It is up to NF implementation whether one or multiple NF service instances are registered in the NRF.
2.	The NRF authorizes the Nnrf_NFDiscovery_Request. Based on the profile of the expected NF/NF service and the type of the NF service consumer, the NRF determines whether the NF service consumer is allowed to discover the expected NF instance(s). If the expected NF instance(s) or NF service instance(s) are deployed in a certain network slice, NRF authorizes the discovery request according to the discovery configuration of the Network Slice, e.g. the expected NF instance(s) are only discoverable by the NF in the same network slice.
3.	If allowed, the NRF determines the discovered NF instance(s) or NF service instance(s) and provides the information of a set of discovered NF instance(s) or NF service instance(s) to the NF service consumer via Nnrf_NFDiscovery_Request Response message. The information includes: FQDN, IP address, or end point addresses (i.e. URLs) for the set of discovered NF instance(s) or NF service instance(s). In addition, it can include GUAMI(s), TAI(s), if available.
	In case the target NF is UDR, UDM or AUSF, if SUPI was used as optional input parameter in the request, the NRF shall provide the corresponding UDR, UDM or AUSF instance(s) that matches the optional input SUPI. Otherwise, if SUPI is not provided in the request, the NRF shall return all applicable UDR instance(s) (e.g. based on the Data Set Id, NF type), UDM instance(s) or AUSF instance(s) (e.g. based on NF type) and if applicable, the information of the range of SUPI(s) and/or Data Set Id each UDR instance is supporting.
NOTE 3: The sService consumer doesn’t need not to be aware if information provided by NRF is based on NF instance(s) or NF service instance(s).
[bookmark: _Toc517095482]4.17.5	NF/NF service discovery across PLMNs
In case that the NF service consumer intends to discover the NF/NF service in home PLMN, the NRF in serving PLMN needs to request "NF Discovery" service from NRF in the home PLMN. The procedure is depicted in the figure below:




Figure 4.17.5-1: NF/NF service discovery across PLMNs
1.	The NF service consumer in the serving PLMN invokes Nnrf_NFDiscovery_Request (Expected Service Name, NF type of the expected NF, home PLMN ID, serving PLMN ID, NF type of the NF service consumer) to an appropriate configured NRF in the serving PLMN. The request may also include optionally S-NSSAI, NSI ID if available, and other service related parameters, as described in service definition in clause 5.2.7.3.2.
NOTE:	The use of NSI ID within a PLMN depends on the network deployment.
2.	The NRF in serving PLMN identifies NRF in home PLMN (hNRF) based on the home PLMN ID, and it requests "NF Discovery" service from NRF in home PLMN according the procedure in Figure 4.17.4-1 to get the expected NF instance(s) or NF service instance(s) deployed in the home PLMN. As the NRF in the serving PLMN triggers the "NF Discovery" on behalf of the NF service consumer, the NRF in the serving PLMN shall not replace the information of the service requester NF, i.e. NF consumer ID, in the Discovery Request message it sends to the hNRF.
	The hNRF may further query an appropriate local NRF in the home PLMN based on the input information received from NRF of the serving PLMN. The FQDN of the local NRF or Endpoint Address of local NRF's NF Discovery service in the home PLMN may be configured in the hNRF or may need to be discovered based on the input information.
3.	The NRF in serving PLMN provides the information e.g. FQDN of a set of the discovered NF or NF service instance(s) in NF Discovery Response message. Same as step 3 in clause 4.17.4 applies.
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**** Second Change ****
[bookmark: _Toc517095486]4.17.7	NF/NF service status subscribe/notify in the same PLMN




Figure 4.17.7-1: NF/NF service status subscribe/notify in the same PLMN
1.	The NF service consumer subscribes to be notified of newly registered/updated/deregistered NF instances along with its NF services. The NF service consumer invokes Nnrf_NFManagement_NFStatusSubscribe Request from an appropriate configured NRF in the same PLMN.
2.	The NRF authorizes the Nnrf_NFManagement_NFStatusSubscribe Request. Based on the profile of the expected NF/NF service and the type of the NF service consumer, the NRF determines whether the NF service consumer is allowed to subscribe to the status of the target NF instance(s) or NF service instance(s).
3.	If allowed, the NRF acknowledges the execution of Nnrf_NFManagement_NFStatusSubscribe Request.
4.	NRF notifies about newly registered/updated/deregistered NF instances along with its NF services to the subscribed NF service consumer.
NOTE:	The NF service consumer unsubscribes to receive NF status notifications invoking
[bookmark: _Toc517095487]4.17.8	NF/NF service status subscribe/notify across PLMNs
In the case that the NF service consumer intends to subscribe to the status of NF/NF service instance(s) in home PLMN, the NRF in serving PLMN needs to request "NF status subscribe" service from NRF in the home PLMN. The notification is sent from the NRF in the home PLMN to the NF service consumer in the serving PLMN without the involvement of the NRF in the serving PLMN. The procedure is depicted in the figure below:




Figure 4.17.8-1: NF/NF service status subscribe/notify across PLMNs
NOTE 1:	The NRF in the home PLMN communicates with the NRF and the NF consumer in the serving PLMN via the SEPPs in the respective PLMNs. For the sake of clarity, SEPPs are not depicted in the flow.
1.	The NF service consumer in the serving PLMN invokes Nnrf_NFManagement_NFStatusSubscribe Request from an appropriate configured NRF in the serving PLMN.
2.	The NRF in serving PLMN identifies NRF in home PLMN (hNRF) based on the home PLMN ID, and it requests "NF status subscribe" service from NRF in home PLMN. As the NRF in the serving PLMN triggers the "NF status subscribe" on behalf of the NF service consumer, the NRF in the serving PLMN shall not replace the information of the service requester NF, i.e. NF consumer ID, in the status subscribe Request message it sends to the hNRF.
3.	The NRF in serving PLMN acknowledges the execution of Nnrf_NFManagement_NFStatusSubscribe Request to the NF consumer in the serving PLMN.
4.	NRF in the home PLMN notifies about newly registered/updated/deregistered NF instances along with its NF services to the subscribed NF service consumer in the serving PLMN.
NOTE 2:	The NF service consumer unsubscribes to receive NF status notifications invoking Nnrf_NFManagement_NFStatusUnSubscribe service operation.

**** End of Changes ****
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