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The Network Repository Function (NRF) supports the following functionality:
-	Supports service discovery of NRF services and their endpoint addresses by the NRF bootstrapping service.
-	Supports service discovery function. Receive NF Discovery Request from NF instance or SCP, and provides the information of the discovered NF instances (be discovered) to the NF instance or SCP.
-	Supports P-CSCF discovery (specialized case of AF discovery by SMF).
-	Maintains the NF profile of available NF instances and their supported services.
-	Maintains SCP profile of available SCP instances.
-	Supports SCP discovery by SCP instances.
-	Notifies about newly registered/updated/ deregistered NF and SCP instances along with its potential NF services to the subscribed NF service consumer or SCP.
-	Maintains the health status of NFs and SCP.
In the context of Network Slicing, based on network implementation, multiple NRFs can be deployed at different levels (see clause 5.15.5):
-	PLMN level (the NRF is configured with information for the whole PLMN),
-	shared-slice level (the NRF is configured with information belonging to a set of Network Slices),
-	slice-specific level (the NRF is configured with information belonging to an S-NSSAI).
In the context of roaming, multiple NRFs may be deployed in the different networks (see clause 4.2.4):
-	the NRF(s) in the Visited PLMN (known as the vNRF) configured with information for the visited PLMN.
-	the NRF(s) in the Home PLMN (known as the hNRF) configured with information for the home PLMN, referenced by the vNRF via the N27 interface.
[bookmark: _Toc45184039][bookmark: _Toc47342881][bookmark: _Toc51769583][bookmark: _Toc138309756]6.2.6.2	NF profile
NF profile of NF instance maintained in an NRF includes the following information:
-	NF instance ID.
-	NF type.
-	PLMN ID in the case of PLMN, PLMN ID + NID in the case of SNPN.
-	Network Slice related Identifier(s) e.g. S-NSSAI, NSI ID.
-	FQDN or IP address of NF.
-	NF capacity information.
-	NF priority information.
NOTE 1:	This parameter is used for AMF selection, if applicable, as specified in clause 6.3.5. See clause 6.1.6.2.2 of TS 29.510 [58] for its detailed use.
-	NF Set ID.
-	NF Service Set ID of the NF service instance.
-	NF Specific Service authorization information.
-	if applicable, Names of supported services.
-	Endpoint Address(es) of instance(s) of each supported service.
-	Identification of stored data/information.
NOTE 2:	This is only applicable for a UDR profile. See applicable input parameters for Nnrf_NFManagement_NFRegister service operation in clause 5.2.7.2.2 of TS 23.502 [3]. This information applicability to other NF profiles is implementation specific.
-	Other service parameter, e.g. DNN or DNN list, notification endpoint for each type of notification that the NF service is interested in receiving.
-	Location information for the NF instance.
NOTE 3:	This information is operator specific. Examples of such information can be geographical location, data centre.
-	TAI(s).
-	NF load information.
-	Routing Indicator, Home Network Public Key identifier, for UDM and AUSF.
-	For UDM, AUSF and NSSAAF in the case of access to an SNPN using credentials owned by a Credentials Holder with AAA Server, identification of Credentials Holder (i.e. the realm of the Network Specific Identifier based SUPI).
-	For UDM and AUSF, and if UDM/AUSF is used for access to an SNPN using credentials owned by a Credentials Holder, identification of Credentials Holder (i.e. the realm if Network Specific Identifier based SUPI is used or the MCC and MNC if IMSI based SUPI is used); see clause 5.30.2.1.
-	For AUSF and NSSAAF in the case of SNPN Onboarding using a DCS with AAA server, identification of DCS (i.e. the realm of the Network Specific Identifier based SUPI).
-	For UDM and AUSF, and if UDM/AUSF is used as DCS in the case of SNPN Onboarding, identification of DCS (i.e. the realm if Network Specific Identifier based SUPI, or the MCC and MNC if IMSI based SUPI).
-	One or more GUAMI(s), in the case of AMF.
-	For the UPF, see clause 5.2.7.2.2 of TS 23.502 [3].
-	UDM Group ID, range(s) of SUPIs, range(s) of GPSIs, range(s) of internal group identifiers, range(s) of external group identifiers for UDM.
-	UDR Group ID, range(s) of SUPIs, range(s) of GPSIs, range(s) of external group identifiers for UDR.
-	AUSF Group ID, range(s) of SUPIs for AUSF.
-	PCF Group ID, range(s) of SUPIs for PCF.
-	HSS Group ID, set(s) of IMPIs, set(s) of IMPU, set(s) of IMSIs, set(s) of PSIs, set(s) of MSISDN for HSS.
-	For NWDAF: Supported Analytics ID(s), possibly per service, NWDAF Serving Area information (i.e. list of TAIs for which the NWDAF can provide services and/or data), Supported Analytics Delay per Analytics ID (if available), NF types of the NF data sources, NF Set IDs of the NF data sources, if available, Analytics aggregation capability (if available), Analytics metadata provisioning capability (if available), ML model Filter information parameters S-NSSAI(s) and Area(s) of Interest for the trained ML model(s) per Analytics ID(s) (if available), FL capability information per analytics ID including FL capability type (i.e. FL server or FL client, if available), Time interval supporting FL (if available), Accuracy checking capability (if available) and roaming exchange capability (if available).
NOTE 4:	The NWDAF's Serving Area information is common to all its supported Analytics IDs.
NOTE 5:	The Analytics IDs supported by the NWDAF may be associated with a Supported Analytics Delay i.e. the Analytics report can be generated with a time (including data collection delay and inference delay) in less than or equal to the Supported Analytics Delay.
NOTE 6:	The determination of Supported Analytics Delay, and how the NWDAF avoid updating its Supported Analytics Delay in NRF frequently is NWDAF implementation specific.
-	Event ID(s) supported by AFs, in the case of NEF.
-	Event Exposure service supported event ID(s) by UPF.
-	Application Identifier(s) supported by AFs, in the case of NEF.
-	Range(s) of External Identifiers, or range(s) of External Group Identifiers, or the domain names served by the NEF, in the case of NEF.
NOTE 7:	This is applicable when NEF exposes AF information for analytics purpose as detailed in TS 23.288 [86].
NOTE 8:	It is expected service authorization information is usually provided by OA&M system, and it can also be included in the NF profile in the case that e.g. an NF instance has an exceptional service authorization information.
NOTE 9:	The NRF may store a mapping between UDM Group ID and SUPI(s), UDR Group ID and SUPI(s), AUSF Group ID and SUPI(s) and PCF Group ID and SUPI(s), to enable discovery of UDM, UDR, AUSF and PCF using SUPI, SUPI ranges as specified in clause 6.3 or interact with UDR to resolve the UDM Group ID/UDR Group ID/AUSF Group ID/PCF Group ID based on UE identity, e.g. SUPI (see clause 6.3.1 for details).
-	IP domain list as described in clause 6.1.6.2.21 of TS 29.510 [58], Range(s) of (UE) IPv4 addresses or Range(s) of (UE) IPv6 prefixes, Range(s) of SUPIs or Range(s) of GPSIs or a BSF Group ID, in the case of BSF.
[bookmark: _Toc45184040][bookmark: _Toc47342882]-	SCP Domain the NF belongs to.
[bookmark: _Toc51769584]-	DCCF Serving Area information, NF types of the data sources, NF Set IDs of the data sources, if available, in the case of DCCF.
-	Supported DNAI list, in the case of SMF.
-	For SNPN, capability to support SNPN Onboarding in the case of AMF and capability to support User Plane Remote Provisioning in the case of SMF.
-	IP address range, DNAI for UPF.
-	Additional V2X related NF profile parameters are defined in TS 23.287 [121].
-	Additional ProSe related NF profile parameters are defined in TS 23.304 [128].
-	Additional MBS related NF profile parameters are defined in TS 23.247 [129].
-	Additional UAS related NF profile parameters are defined in TS 23.256 [136].
-	Additional Ranging based services and Sidelink Positioning related NF profile parameters are defined in TS 23.586 [180].
-	Support for URSP delivery in EPS, in the case of PCF.
[bookmark: _Toc138309757]6.2.6.3	SCP profile
SCP profile maintained in an NRF includes the following information:
-	SCP ID.
-	FQDN or IP address of SCP.
-	Indication that the profile is of an SCP (e.g. NF type parameter set to type SCP).
-	SCP capacity information.
-	SCP load information.
-	SCP priority.
-	Location information for the SCP (see locality in clause 6.1.6.2.2 of TS 29.510 [58]).
-	Served Location(s) (see servingScope in clause 6.1.6.2.2 of TS 29.510 [58]).
-	Network Slice related Identifier(s) e.g. S-NSSAI, NSI ID.
-	Remote PLMNs reachable through SCP.
-	Endpoint addresses accessible via the SCP.
-	NF sets of NFs served by the SCP.
-	SCP Domain the SCP belongs to. If an SCP belongs to more than one SCP Domain, the SCP will be able bridge these domains, i.e. sending messages between these domains.
NOTE:	Service definition defines optional and mandatory parameters, see TS 23.502 [3].
*** 2nd Change ***
6.3.7	PCF discovery and selection
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Clause 6.3.7.0 describes the underlying principles for PCF selection and discovery:
-	There may be multiple and separately addressable PCFs in a PLMN.
-	The PCF must be able to correlate the AF service session established over N5 or Rx with the associated PDU Session (Session binding) handled over N7.
-	It shall be possible to deploy a network so that the PCF may serve only specific DN(s). For example, Policy Control may be enabled on a per DNN basis.
-	Unique identification of a PDU Session in the PCF shall be possible based on the (UE ID, DNN)-tuple, the (UE (IP or MAC) Address(es), DNN)-tuple and the (UE ID, UE (IP or MAC) Address(es), DNN).
[bookmark: _Toc20150228][bookmark: _Toc27847036][bookmark: _Toc36188168][bookmark: _Toc45184079][bookmark: _Toc47342921][bookmark: _Toc51769623][bookmark: _Toc138309813]6.3.7.1	PCF discovery and selection for a UE or a PDU Session
PCF discovery and selection functionality is implemented in AMF, SMF and, SCP and PCF, and follows the principles in clause 6.3.1. The AMF uses the PCF services for a UE and the SMF uses the PCF services for a PDU Session. PCF for a PDU Session uses the PCF services for a UE.
When the NF service consumer performs discovery and selection for a UE, the following applies:
-	The AMF may utilize the NRF to discover the candidate PCF instance(s) for a UE. In addition, PCF information may also be locally configured in the AMF. The AMF selects a PCF instance based on the available PCF instances obtained from the NRF or locally configured information in the AMF, depending on operator's policies.
In the non roaming case, the AMF selects a PCF instance for AM policy association and selects the same PCF instance for UE policy association. In the roaming case, the AMF selects a V-PCF instance for AM policy association and selects the same V-PCF instance for UE policy association. 
The PCF for a PDU Session selects a (V-)PCF instance for UE policy association.
The following factors may be considered at PCF discovery and selection for Access and Mobility policies and UE policies:
-	SUPI; the AMF selects a PCF instance based on the SUPI range the UE's SUPI belongs to or based on the results of a discovery procedure with NRF using the UE's SUPI as input for PCF discovery.
-	S-NSSAI(s). In the roaming case, the AMF selects the V-PCF instance based on the S-NSSAI(s) of the VPLMN and selects the H-PCF instance based on the S-NSSAI(s) of the HPLMN.
-	PCF Set ID.
-	PCF Group ID of the UE's SUPI.
NOTE 1:	The AMF can infer the PCF Group ID the UE's SUPI belongs to, based on the results of PCF discovery procedures with NRF. The AMF provides the PCF Group ID the SUPI belongs to to other PCF NF consumers as described in TS 23.502 [3].
-	DNN replacement capability of the PCF.
-	Slice replacement capability of the PCF.
-	PCF Selection Assistance Info and PCF ID(s) serving the established PDU Sessions/PDN Connections received from UDM. In case PCF Selection Assistance Info and PCF ID(s) are received from the UDM, the AMF selects the same PCF instance serving the combination of DNN and S-NSSAI as indicated by the PCF Selection Assistance Info, if multiple DNN, S-NSSAI combinations are provided, the AMF selects the DNN,S-NSSAI using local configuration. In case PCF ID(s) are not received, e.g. EPS interworking is not supported, the AMF selects the PCF instance by considering other above factors.
-	URSP delivery in EPS capability of the PCF.
When the NF service consumer performs discovery and selection for a PDU Session, the following applies:
-	The SMF may utilize the NRF to discover the candidate PCF instance(s) for a PDU Session. In addition, PCF information may also be locally configured in the SMF. The SMF selects a PCF instance based on the available PCF instances obtained from the NRF or locally configured information in the SMF, depending on operator's policies.
	The following factors may be considered at PCF discovery and selection for a PDU session:
a)	Local operator policies.
b)	Selected Data Network Name (DNN).
c)	S-NSSAI of the PDU Session. In the LBO roaming case, the SMF selects the PCF instance based on the S-NSSAI of the VPLMN. In the home routed roaming case, the H-SMF selects the H-PCF instance based on the S-NSSAI of the HPLMN.
d)	SUPI; the SMF selects a PCF instance based on the SUPI range the UE's SUPI belongs to or based on the results of a discovery procedure with NRF using the UE's SUPI as input for PCF discovery.
e)	PCF selected by the AMF for the UE.
f)	MA PDU Session capability of the PCF, for an MA PDU session.
g)	The PCF Group ID provided by the AMF to the SMF.
h)	PCF Set ID.
i)	Same PCF Selection Indication.
j) -	URSP delivery in EPS capability of the PCF.
In the case of delegated discovery and selection in SCP, the SMF includes the factors b) - h), j), if available, in the first request.
The selected PCF instance for serving the UE and the selected PCF instance for serving a PDU session of this UE may be the same or may be different.
In the following scenarios, information about the PCF instance that has been selected (i.e. the PCF ID, PCF Set Id and, if PCF Set Id is not available, the PCF Group ID (if available)) may be forwarded to another NF. If the NF service consumer performs discovery and selection, this NF may use this PCF instance. If the NF service consumer performs delegated discovery and selection, this NF may include PCF ID, PCF Set Id and, if PCF Set Id is not available, the PCF Group ID (if available) in the request and the SCP may use this information to select the PCF instance (discovery may still be needed depending on what level of information is sent by the AMF, e.g. the address of the PCF instance may not be present):
When NF service consumer performs discovery and selection, the following applies:
-	During AMF relocation, the target AMF may receive a PCF ID, PCF Set Id and, if PCF Set Id is not available, the PCF Group ID (if available) from the source AMF to enable the usage of the same PCF by the target AMF, and the target AMF may decide based on operator policy either to use the same PCF or select a new PCF.
-	The AMF may, based on operator policies, forward the selected PCF to SMF instance(s) during the PDU Session Establishment procedure(s) to enable the usage of the same PCF for the AMF and the SMF instance(s). The SMF may decide based on operator policy either to use the same PCF or select a new PCF. If combination of the DNN and S-NSSAI of the PDU session matches one of the combination of the DNN and S-NSSAI included in the PCF Selection Assistance info received from UDM, the AMF shall forward Same PCF Selection Indication together with the selected PCF to SMF instance during the PDU Session Establishment procedure. In case that the Same PCF Selection Indication is received together with the PCF ID, the SMF shall select the same PCF instance for SM Policy Control.
-	In the roaming case, the AMF may, based on operator policies, e.g. roaming agreement, select the H-PCF in addition to the V-PCF for a UE by performing the PCF discovery and selection as described above. The AMF sends the H-PCF ID of the selected H-PCF instance to the V-PCF during the policy association establishment procedure.
When the SMF receives a a redirection indication with PCF ID from the PCF for the PDU session, the SMF shall terminate the current SM Policy Control association and reselects a PCF based on the received PCF ID. The SMF shall then establish an SM Policy Control association with the reselected PCF.
In the case of delegated discovery and selection in the SCP, the following applies:
-	The selected PCF instance may include the PCF Id, PCF Set Id and, if PCF Set Id is not available, the PCF Group ID (if available) in the response to the AMF.
NOTE 2:	The selected (V-)PCF instance can include the binding indication, including the (V-)PCF ID and possibly PCF Set ID in the response to the AMF as described in clause 6.3.1.0.
-	The AMF first establishes an AM policy association; when forwarding the related request message the SCP discovers and selects a PCF instance. Unless binding information is provided in the response to that request the SCP adds the NF function producer ID it selected, i.e. PCF ID, into the response and the AMF uses the received PCF ID and available binding information as discovery and selection parameters for the request to establish the UE policy association towards the SCP. The SCP selects the (V-)PCF instance for UE policy association based on the received discovery and selection parameters.
-	During AMF relocation, the AMF may receive a PCF ID, PCF Set Id and, if PCF Set Id is not available, the PCF Group ID (if available) from the source AMF to enable the usage of the same PCF instance by the AMF. The AMF may decide based on operator policy either to use the old PCF instance or select another PCF instance. If the AMF decides to use the old PCF, the AMF includes the PCF ID PCF Set Id, and if PCF Set Id is not available, the PCF Group ID (if available) as received from the source AMF in the AM policy update request to the SCP.
-	The AMF may, based on operator policies, forward the selected PCF ID, PCF Set Id and, if PCF Set Id is not available, the PCF Group ID (if available) to the SMF during the PDU Session Establishment procedure to enable the usage of the same PCF for the AMF and the SMF. The SMF may include that information in the request in discovery and selection parameters to the SCP. The SCP may decide based on operator policy either to use the indicated PCF instance or select another PCF instance.
-	In the roaming case, the AMF performs discovery and selection of the H-PCF from NRF as described in this clause. The AMF may indicate the maximum number of H-PCF instances to be returned from NRF, i.e. H-PCF selection at NRF. The AMF uses the received V-PCF ID and available binding information received during the AM policy association procedure to send the UE policy association establishment request, which also includes the H-PCF ID, to the SCP. The SCP discovers and selects the V-PCF. The V-PCF sends an UE policy association establishment request towards the HPLMN, which includes the H-PCF ID as a discovery and selection parameter to SCP.
*** End of Changes ***
