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Abstract of the contribution: Proposes to differentiate static NF capacity and dynamic NF capacity reporting towards NRF.

1
Rationale and Proposal
During SA2#122bis, it was agreed that NF can report capacity towards NRF however it is required that the NRF maintains 2 different parameters for static capacity and dynamic capacity:

1) Static capacity – refers to the capacity of the NF e.g. number of UE(s) (/sessions/contexts etc) that can be served by a certain NF. This is a fixed value that can be reported just once towards NRF at the time of registration.

2) Dynamic capacity – This is a relative capacity of the NF at any given time. This changes dynamically depending on the number of UE(s) (/sessions/contexts etc) being served by the given NF. This is the capacity information that is reported dynamically towards NRF.

Also, proposes one service for the NRF as all the services offered by NRF are interdependent. For instance, the following procedures are tightly coupled:

1) NF status reporting is very much dependent and based on the NF Management service. Thus they are tightly coupled and not independently scalable to warrant defining independent services.

2) NF discovery is dependent on the NF management (e.g. every newly added and discovered NF should be considered for the discovery). They are also not independently scalable due to tight coupling.
2
Proposed modification

It is proposed to modify TS 23.502 as follows:

* * * * Start Change * * *.*
4.17.2
NF service update
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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 NF dynamic 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.
4.17.3
NF service deregistration
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Figure 4.17.3-1: Nnrf_NF Deregistration procedure
1.
NF Service Consumer e.g. AMF instance sends Nnrf_NFManagement_NF Deregister_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.
4.17.4
Non-roaming scenario NF Service Discovery
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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 NRF in the same PLMN. The parameter may include optionally S-NSSAI, and other service related parameters.

NOTE 1:
Other service related parameters need depend on the NF type of the expected NF instance(s) and refer to the clause 6.2 "Network Function 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 NF Service Discovery 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 NF Service Discovery Response message. The information includes: FQDN or IP address for each service end point.
NOTE 2: Service consumer need not be aware if information provided by NRF is based on NF instance(s) or NF service instance(s).
5.2.7
NRF services

5.2.7.1
General

The following table shows the NRF Services and Service Operations:

Table 5.2.7.1-1: NF Services provided by the NRF

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nnrf_NFManagement
	NFRegister
	Request/Response
	AMF, SMF, UDM, AUSF, NEF, PCF, SMSF

	
	NFUpdate
	Request/Response
	AMF, SMF, UDM, AUSF, NEF, PCF, SMSF

	
	NFDeregister
	Request/Response
	AMF, SMF, UDM, AUSF, NEF, PCF, SMSF

	
	StatusSubscribe
	Subscribe/Notify
	AMF, SMF, PCF, NEF

	
	StatusNotify
	
	AMF, SMF, PCF, NEF

	
	StatusUnSubscribe
	
	AMF, SMF, PCF, NEF

	
	Discovery
	Request/Response
	AMF, SMF, PCF, NEF, NRF, NSSF


5.2.7.2
Nnrf_NFManagement_service
5.2.7.2.1
General

5.2.7.2.2
Nnrf_NFManagement_NFRegister Service Operation
Service Operation name: Nnrf_NFManagement_NFRegister.
Description: Registers the consumer NF in the NRF by providing the NF profile of NF consumer to NRF, and NRF marks the NF consumer available.

Known NF Consumers: AMF, SMF, UDM, AUSF, NEF, PCF, SMSF, NRF in another PLMN.
Inputs, Required: NF profile of the NF consumer (NF type of the target NF, NF ID, NF services, NF static capacity).
Inputs, Optional: None.
Outputs, Required: Result indication.
Outputs, Optional: None.
5.2.7.2.3
Nnrf_NFManagement_NFUpdate Service Operation
Service Operation name: Nnrf_NFManagement_NF Update.
Description: provides the updated NF profile of NF consumer to NRF.

Known NF Consumers: AMF, SMF, UDM, AUSF, NEF, PCF, SMSF.
Inputs, Required: 
Inputs, Optional: NF profile of the NF consumer (includes NF dynamic capacity).
Outputs, Required: Result indication.
Outputs, Optional: None.
5.2.7.2.4
Nnrf_NFManagement_NFDeregister Service Operation
Service Operation name: Nnrf_NFManagement_NFDeregister
Description: inform the unavailability of NF consumer to NRF.

Known NF Consumers: AMF, SMF, UDM, AUSF, NEF, PCF, SMSF
Inputs, Required: NF Instance ID, Reason indication.
Inputs, Optional: 
Outputs, Required: Result indication.
Outputs, Optional: None.



5.2.7.2.5
Nnrf_NF Management_Discovery service operation
Service operation name: Nnrf_NFDiscovery
Description: provides the IP address or FQDN of the expected NF instance(s) or Service instance(s) to the NF service consumer.
Known NF Service Consumers: AMF, SMF, PCF, NEF, NRF in Serving PLMN, NSSF, UDM, AUSF
Inputs, Required: target NF Service Name, NF type of the target NF, NF type of the NF service consumer.
Inputs, Optional: S-NSSAI, target NF/NF service PLMN ID,  Serving PLMN ID, the NF service consumer ID.
Outputs, Required: FQDN and/or IP address(es) for the target Service Name.
FQDN and IP addresses may belong to a set of requested target NF instance(s), or NF service instance(s).
Outputs, Optional: None.

See clause 4.17.4/4.17.5 for details on the usage of this service operation.


5.2.7.2.5
Nnrf_NFManagement_StatusSubscribe
Service name: Nnrf_NFStatus_Subscribe.
Description: Consumer can subscribe to be notified of newly registered NF along with its NF services.

Known NF Consumers: AMF, SMF, PCF, NEF.

Inputs, Required: NF type of the target NF, NF ID, NF services.
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.

NOTE:
Alternatively, other means such as OA&M can also be used to subscribe for NF status.

5.2.7.4.3
Nnrf_NFManagement_StatusNotify
Service name: Nnrf_NFStatus_notify.
Description: NRF notifies subscribed consumers of newly registered NF along with its NF services.

Known NF Consumers: AMF, SMF, PCF, NEF.

Inputs, Required: NF ID, Status, NF services.
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.
5.2.7.4.4
Nnrf_NFManagement_Status_UnSubscribe
Service name: Nnrf_NFStatus_UnSubscribe.
Description: Consumer can unsubscribe from being notified of newly registered NF along with its NF services.

Known NF Consumers: AMF, SMF, PCF, NEF.

Inputs, Required: NF type of the target NF, NF ID.
Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.

NOTE:
Alternatively, other means such as OA&M can also be used to unsubscribe for NF status.
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3. Nnrf_NFManagemen_NF Deregister_response







2. Mark NF consumer unavailable
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3. Nnrf_NFDiscovery_Request Response







2. Authorize NF Service Discovery requestedservices  
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3. Nnrf_NF Management_DiscoveryResponse







2. Authorize NF Service Discovery requestedservices  
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3. Nnrf_NFManagement_NF Update_response
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