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Abstract of the contribution: This contribution updates the description of NRF services in TS 23.502.
1. Introduction
According to NRF service in TS 23.502 clause 5.2.7, NRF service is reorganised into the following table.
There is also a discussion on NF service discovery. As specified in TS 23.502, clause 5.1.1, NF service discovery is enabled via the NF discovery. For enabling NF service discovery, the service related parameters should be optionally into the input information. Besides, for NF service discovery, it is FFS that whether the identifier of target service is included in the discovery response, or the IP address or FQDN of the NF instance(s) able to provide the expected NF Service is sufficient.
2	Proposal
It is proposed to agree on the proposed changes to TS 23.502.

[bookmark: _Toc476030860]*************** Start of changes *********************
[bookmark: _Toc484168293]5.2.7	NRF services
[bookmark: _Toc484168294]5.2.7.1	Nnrf_NF Discovery
[bookmark: _Toc484168295]5.2.7.1.1	Description
Service name: Nnrf_NF Discovery
Description: provides the IP address or FQDN of the expected NF instance(s) to the consumer NF.
Known NF Consumers: AMF, SMF, PCF, NEF, NRF in another PLMN
Concurrent use: none
Pre-requisite conditions: NF consumer is triggered to communicate with a target NF instance
Post conditions: NRF stores the NF consumer information, e.g. consumer NF ID.
Inputs, Required: NF type of the target NF, NF type of the NF consumer.
Inputs, Optional: slice information of the target NF, PLMN ID of the PLMN target NF belongs to
Editor's note:	what parameter is used as slice information is FFS
Outputs, Required: FQDN and IP address of a set of requested target NF
Outputs, Optional: none
[bookmark: _Toc484168296]5.2.7.1.2	Service/service operation information flow





Figure 5.2.7.1-1: Nnrf_NF Discovery in the same PLMN information flow
1.	The NF consumer intend to discover the expected NF instance(s). For example, the AMF requests to discover the SMF instance(s) in the same PLMN. The NF consumer sends NF Discovery Request to NRF in the same PLMN, including: NF Type of the expected NF instance, NF type of the NF consumer, optionally Network Slice related information, and other service related parameters.
NOTE:	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].
2.	The NRF authorizes the NF Discovery Request. Based on the profile of the expected NF and the type of the NF consumer, the NRF determines whether the NF consumer is allowed to discover the expected NF instance(s). If the expected NF 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) and provides the information of a set of discovered NF instance(s) to the NF consumer via NF Discovery Response message. The information of the discovered NF instance(s) include: FQDN or IP address of the expected NF instance(s).
In case that the NF consumer intends to discover the NF in another PLMN, the NRF in serving PLMN needs to requests "NF Discovery" service from NRF in the remote PLMN. The procedure is depicted in the figure below:


Figure 5.2.7.1-2: Nnrf_NF Discovery across PLMNs information flow
1.	The NF consumer intends to discover the NF instance(s) in another PLMN. For example, the AMF requests to discover the SMF instance(s) in the remote PLMN. The NF consumer sends NF Discovery Request to NRF, including: NF type of the expected NF, the Remote PLMN ID, NF type of the NF consumer, optionally Network Slice related information, and other service related parameters are included in the NF Discovery Request message.
2.	The NRF in serving PLMN identifies NRF in remote PLMN based on the Remote PLMN ID, and it requests "NF Discovery" service from NRF in remote PLMN according the procedure in figure 5.2.7.1-1 to get the expected NF instance (s) deployed in the remote PLMN. As the NRF in the serving PLMN triggers the "NF Discovery" on behalf of the NF 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 NRF in remote PLMN.
3.	The NRF in serving PLMN provides the information e.g. FQDN and IP address, of a set of the discovered NF Instance(s) in NF Discovery Response message.

[bookmark: _Toc484168276]5.2.7	NRF Services
[bookmark: _Toc484168277]5.2.7.1	General
The following table illustrates the NRF Services.
Table 5.2.7.1-1: NF Services provided by NRF
	NF service
	Description
	NF service operations
	Known Consumer (s)
	Mechanisms
	Reference

	Nnrf_NF Discovery
	provides the IP address or FQDN of the expected NF instance(s) to the consumer NF 
	NF Discovery
	AMF, SMF, PCF, NEF, NRF in another PLMN
	Request-Response
	4.2.2.2 (step 8,13,15)
4.2.2.2.3 (step 3,4)
4.3.2.2.1 (step 6,7)
4.3.6.2 (step 3)
4.13.3.1 (step 2)



Editor's note: Whether NRF is used only for NF instance discovery or both NF discovery and selection is FFS.
Editor’s note: NF and NF services may in principle be discovered independently, however in this release of the specification, the independent discovery of a service within a particular System Procedure will be evaluated on a case by case basis.
[bookmark: _Toc484168283]5.2.7.2	Nnrf_NF Discovery Service
[bookmark: _Toc484168284]5.2.7.2.1	General
Table 5.2.7.2.1-1: Nnrf_NF Discovery service operations
	NF service operation
	Description
	Input parameters
	Output parameters

	NF Discovery
	NRF receives the NF Discovery Request from the NF consumer intend to discover the expected NF instance(s),
authorizes the NF Discovery Request and determines whether the NF consumer is allowed to discover the expected NF instance(s). If allowed, the NRF determines the discovered NF instance(s) and provides the information of a set of discovered NF instance(s) to the NF consumer via NF Discovery Response message.
	Inputs, Required: NF type of the target NF, NF type of the NF consumer.
Inputs, Optional: slice information of the target NF, PLMN ID of the PLMN target NF belongs to, service related parameters


	the IP address or FQDN of the expected NF instance(s)





Service operation supplementary description:
When the NF consumer intends to discover the NF in another PLMN, the NRF in serving PLMN needs to request "NF Discovery" service from NRF in the remote PLMN. The NRF in serving PLMN identifies NRF in remote PLMN based on the Remote PLMN ID, and it requests "NF Discovery" service from NRF in remote PLMN to get the expected NF instance (s) deployed in the remote PLMN. As the NRF in the serving PLMN triggers the "NF Discovery" on behalf of the NF 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 NRF in remote PLMN.
[bookmark: _Toc484168285]5.2.7.2.2	Nnrf_NF Discovery service operations
Service operation name: Nnrf_NF Discovery
Description: provides the IP address or FQDN of the expected NF instance(s) to the consumer NF.
Known NF Consumers: AMF, SMF, PCF, NEF, NRF in another PLMN
Concurrent use: none
Pre-requisite conditions: NF consumer is triggered to communicate with a target NF instance
Post conditions: NRF stores the NF consumer information, e.g. consumer NF ID.
Inputs, Required: NF type of the target NF, NF type of the NF consumer.
Inputs, Optional: slice information of the target NF, PLMN ID of the PLMN target NF belongs to, service related parameters
NOTE:	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].
Editor's note:	what parameter is used as slice information is FFS
Editor’s note: NF and NF services may in principle be discovered independently, however in this release of the specification, the independent discovery of a service within a particular System Procedure will be evaluated on a case by case basis.

Outputs, Required: FQDN and IP address of a set of requested target NF
Outputs, Optional: none
Editor's note: for NF service discovery, it is FFS that whether the identifier of target service is included in the discovery response, or the IP address or FQDN of the NF instance(s) able to provide the expected NF Service is sufficient.

See clause 4.2.2.2 (step 8, 13, 15) and 4.2.2.2.3 (step 3, 4) for the detail usage of this service operation for AMF in the registration procedures. In 4.2.2.2 (step 8, 13, 15), the initial AMF discovers and selects AUSF, UDM and PCF. In 4.2.2.2.3 (step 3, 4), the initial AMF discovers and selects the target AMF in the registration procedure with AMF relocation. 
See clause 4.3.2.2.1 (step 6, 7) for the detail usage of this service operation for SMF in the session management procedures. In 4.3.2.2.1 (step 6), SMF discovers and selects PCF in the PDU Session establishment. In 4.3.2.2.1 (step 7), SMF discovers and selects UPF in PDU Session establishment. 
See clause 4.3.6.2 (step 3) for the detail usage of this service operation for PCF discovery and selection in Processing AF requests to influence traffic routeing. In 4.3.6.2 (step 3), the selection of the PCF(s) that will receive the AF request is done by the NEF when a NEF is involved or by the AF itself otherwise.
See clause 4.13.3.1 (step 2) for the detail usage of this service operation for AMF in the SMS over NAS procedures. In 4.13.3.1 (step 2), AMF discovers and selects an SMSF.

*************** End of changes *********************
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