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Abstract of the contribution: This paper proposes to capture the parameters of NF profile in 23.502 and provide a reference to 23.502 in clause 6.2.6.2 of 23.501. 
1 Discussion
1.1 Background
In SA2#145E, S2-2105129 is agreed with some principles for features with new specifications, aiming to provide an complete list of network entities in 5GS as well as to minimize the duplications in multiple specifications: 
Clause 4 – This clause should contain or reference the 5G architecture descriptions. For areas that are covered in a separate specification this typically means a simple reference in a new clause in 4.2 or 4.4.
 Clause 4.2.1 – NFs listed in 4.2.2 but not in the figure may be described in later sections, or separate specs. References to other specification are added in 4.2.1 or later sections.
 Clause 6.2 – This clause should be complete and include a clause for each 5G NFs that’s defined by SA2. For NFs that are defined in a separate SA2 specification the description may be a simple one-line reference. 
Additional 5G entities defined by other groups are included by referencing the relevant specifications in clause 6.1.
 Clause 7 – should include a table of services for each NF described in Clause 6.2.
In SA2#147E, discussion was brought to the CC in NRF profile documentation.pptx regarding how to document the parameters related to NF profile in clause 6.2.6.2 of TS 23.501. 

1.2 Observations from TS 23.501 

TS 23.501 specifies the following:

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 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 are used or the MCC and MNC if IMSI based SUPI are used); see clause 5.30.2.1.

-
One or more GUAMI(s), in the case of AMF.

-
SMF area identity(ies) in the case of UPF.

-
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.

-
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, NF types of the NF data sources, NF Set IDs of the NF data sources, if available, in the case of NWDAF.

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.

-
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, in the case of BSF.

-
SCP Domain the NF belongs to.

-
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.

[Observation-1] In TS23.501, for NF profile parameters related to NF enhancement introduced by features with dedicated specifications, the documentation handling is different, e.g. 

· some parameters (e.g., NWDAF related parameters) are included although the corresponding features is specified in a dedicated spec (i.e., TS 23.288), and

· some other parameters (e.g., PCF related parameters V2X capability, ProSe capability) are not included.

1.3 Observations from TS 23.502
TS 23.502 clause 5.2.3.3 contains the following:
5.2.3.3
Nudm_SubscriberDataManagement (SDM) Service

5.2.3.3.1
General

Subscription data types used in the Nudm_SubscriberDataManagement Service are defined in Table 5.2.3.3.1-1 below.

Table 5.2.3.3.1-1: UE Subscription data types
	Subscription data type
	Field
	Description

	Access and Mobility Subscription data (data needed for UE
	GPSI List
	List of the GPSI (Generic Public Subscription Identifier) used both inside and outside of the 3GPP system to address a 3GPP subscription (see NOTE 9).

	Registration and Mobility Management)
	Internal Group ID-list
	List of the subscribed internal group(s) that the UE belongs to.

	
	….
	…

	….
	….
	….

	V2X Subscription data (see TS 23.287 [73])
	NR V2X Services Authorization
	Indicates whether the UE is authorized to use the NR sidelink for V2X services as Vehicle UE, Pedestrian UE, or both.

	
	LTE V2X Services Authorization
	Indicates whether the UE is authorized to use the LTE sidelink for V2X services as Vehicle UE, Pedestrian UE, or both.

	
	NR UE-PC5-AMBR
	AMBR of UE's NR sidelink (i.e. PC5) communication for V2X services.

	
	LTE UE-PC5-AMBR
	AMBR of UE's LTE sidelink (i.e. PC5) communication for V2X services.

	ProSe Subscription data (see TS 23.304 [77])
	ProSe Service Authorization
	Indicates whether the UE is authorized to use ProSe Direct Discovery, ProSe Direct Communication, or both and whether the UE is authorized to use or serve as a ProSe UE-to-Network Relay.

	
	ProSe NR UE-PC5-AMBR
	AMBR of UE's NR sidelink (i.e. PC5) communication for ProSe services.

	MBS Subscription data (see TS 23.247 [78])
	MBS Service Authorization
	Indicates whether the UE is authorized to use Multicast MBS service.

	…
	…
	…


[Observation-2] Clause 5.2.3.3 of TS 23.502 aims to capture a complete list of UE Subscription data types for Nudm_SubscriberDataManagement service operations. 
TS 23.502 clause 5.2.7.2.2 specified the following:
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 the consumer NF to NRF, and NRF marks the consumer NF available.
Inputs, Required: NF type, NF instance ID, FQDN or IP address of NF, Names of supported NF services (if applicable), and PLMN ID e.g. if NF needs to be discovered by other PLMNs/SNPNs.
NOTE 1:
for the UPF, the addressing information within the NF profile corresponds to the N4 interface.

NOTE 2:
For the purpose of the Nnrf_NFManagement service, the SCP is treated by the NRF in the same way as NFs. Specifically, the SCP is designated with a specific NF type and NF instance ID. However, the SCP does not support services and related NF profile parameters do not apply (e.g. NF Set ID, NF service set ID, Endpoint Address(es) of instance(s) of supported service(s)), see clause 6.2.6.3 of TS 23.501 [2].

Inputs, Optional:

-
If the consumer NF stores Data Set(s) (e.g. UDR): Range(s) of SUPIs, range(s) of GPSIs, range(s) of external group identifiers, Data Set Identifier(s).

-
If the consumer is BSF: Range(s) of SUPIs, range(s) of GPSIs, Range(s) of (UE) IPv4 addresses or Range(s) of (UE) IPv6 prefixes, IP domain list as described in clause 6.1.6.2.21 of TS 29.510 [37], Range(s) of SUPIs, range(s) of GPSIs.

NOTE 3:
Range of SUPI(s) is limited in this release to a SUPI type of IMSI as defined in TS 23.003 [33].

-
If the consumer is UDM, UDR, PCF, BSF or AUSF, they can include UDM Group ID, UDR Group ID, PCF Group ID, BSF Group ID, AUSF Group ID respectively.

-
For UDM and AUSF, Routing Indicator, or Routing Indicator and Home Network Public Key identifier; Home Network Identifier: PLMN ID in the case of PLMN, PLMN ID + NID in the case of SNPN. Optionally, some NFs may additionally include a Home Network Identifier in the form of a realm.

-
If the consumer is AMF, it includes list of GUAMI(s). In addition, AMF may include list of GUAMI(s) for which it can serve as backup for failure/maintenance.

-
If the consumer is CHF, it may include Range(s) of SUPIs, Range(s) of GPSIs, or Range(s) of PLMNs as defined in TS 32.290 [42].

-
If the consumer is CHF, primary CHF instance and the secondary CHF instance pair. If the CHF does not provide NF set ID or NF Service Set ID, it shall provide a primary CHF instance and the secondary CHF instance pair, and otherwise it may do so.

-
If the consumer is P-CSCF, the P-CSCF IP address(es) to be provided to the UE by SMF.

-
If the consumer is HSS, IMPI range, IMPU range, HSS Group ID (as defined in TS 23.228 [55]) can be used as optional input parameters.

-
For the UPF Management: UPF Provisioning Information as defined in clause 4.17.6.

-
S-NSSAI(s) and the associated NSI ID(s) (if available).

-
DNN(s) if the consumer is PCF or BSF. DNN(s) per S-NSSAI if the consumer is SMF, UPF or TSCTSF.

-
If the consumer is a trusted AF it may include one or multiple combination(s) of S-NSSAI and DNN corresponding to the AF. In addition, it may include supported Application Id(s), Event ID(s) supported by the AF and Internal-Group Identifier.

-
Information about the location of the NF consumer (operator specific information, e.g. geographical location, data centre).

-
TAI(s).

-
NF Set ID.

-
NF Service Set ID.

-
If the consumer is PCF or SMF, it includes the MA PDU Session capability to indicate if the NF instance supports MA PDU session or not.

-
If the consumer is PCF, it includes the DNN replacement capability to indicate if the NF instance supports DNN replacement or not.

-
If the consumer is NWDAF, it includes Analytics ID(s) (possibly per service), NWDAF Serving Area information and Supported Analytics Delay per Analytics ID(s) (if available). In addition, it includes Analytics aggregation capability and/ or Analytics metadata provisioning capability if such capability is provided by the NWDAF. If the consumer NWDAF contains MTLF, it may also include the Analytics Filter information for the trained ML model(s) per Analytics ID(s), if available. It may also include NF Set ID and NF Type of the NF data sources, if data management service is available. Details about NWDAF specific information are described in clause 6.3.13, TS 23.501 [2].

-
If the consumer is NEF, it may include Event ID(s) supported by AFs, the S-NSSAI and DNN corresponding to the untrusted AF served by the NEF, Application Identifier(s) supported by AFs, range(s) of External Identifiers, or range(s) of External Group Identifiers, or the domain names served by the NEF. If the consumer is local NEF, it may include parameters of list of supported TAI or list of supported DNAI additionally.

-
If the consumer is NSACF, it includes S-NSSAI(s) of the network served by NSACF for which it manages network slice admission control, NSACF Serving Area information and NSACF service capabilities. Details about NSACF Service Area information and NSACF service capabilities are described in clause 6.3.22 of TS 23.501 [2].

-
Notification endpoint for default subscription for each type of notification that the NF is interested in receiving.

-
Endpoint Address(es) of instance(s) of supported service(s).

-
NF capacity information.

-
NF priority information.

-
If consumer is NF, SCP domain the NF belongs to.

-
If the consumer is SCP, it may include:

-
SCP domain(s) the SCP belongs to.

-
Remote PLMNs reachable through SCP.

-
Endpoint addresses or Address Domain(s) (e.g. IP Address or FQDN ranges) accessible via the SCP.

-
NF sets of NFs served by the SCP.

-
If the consumer NF is MB-SMF, it may include MB-SMF service area, and the MBS Session ID(s), Area Session ID(s), MBS service area(s) if available, as specified in TS 23.247 [78].

-
If the consumer is DCCF, the request may include DCCF Serving Area information, NF type of the NF data source, NF Set ID of the NF data sources. Details about DCCF discovery and selection are described in clause 6.3.19 of TS 23.501 [2].

-
If the consumer is EASDF, it may include S-NSSAI, DNN, N6 IP address of the PSA UPF, location as per NF profile and DNAI (if exists).

Outputs, Required: Result indication.

Outputs, Optional: None.

See clause 5.21.2.1 in TS 23.501 [2], the AMF registers itself to NRF.

[Observation-3] In service operation Nnrf_NFManagement_NFRegister, some parameters related to NF profiles are still missing, e.g., V2X capability and 5G ProSe capability (see section 1.4 below) in PCF profile. 
1.4 Examples of enhanced parameter of NF profile for features with new specifications 

TS 23.287 (for V2X) captures the enhancement to the PCF profile:
4.4.7
NRF

In addition to the functions defined in TS 23.501 [6], the NRF performs the following functions:
-
PCF discovery by considering V2X capability.

TS 23.304 (for 5G ProSe) captures the enhancement to the PCF profile:
4.3.7
NRF

In addition to the functions defined in TS 23.501 [4], the NRF performs the following functions:
-
PCF discovery by considering 5G ProSe Capability.

-
5G DDNMF Discovery.

Similar procedure can be used for 5G DDNMF discovery across PLMNs as specified in clause 4.17.5 of TS 23.502 [5] with the difference as below:
-
The serving PLMN is replaced by home PLMN and home PLMN is replaced by local PLMN or serving PLMN.
1.5 Proposals

For TS 23.501, in [Observation-1], NWDAF has its own specification (i.e., TS 23.288), therefore preferably the NWDAF related parameters in clause 6.2.6.2 should be moved to TS 23.288, however, such moving will affect both TS 23.501 and TS 23.288. To minimize the impact to the specs as well as to minimize duplications in TS 23.501 and TS 23.502, the following is proposed:
[Proposal-1] It is proposed to keep the current content in 6.2.6.2 of TS 23.501 as it is and add a statement that clause 5.2.7.2.2 of 23.502 should be referenced for more information. 
For TS 23.502, it is proposed that the same approach be taken for NF profile parameters in clause 5.2.7.2.2 Nnrf_NFManagement_NFRegister as for Nudm_SubscriberDataManagement service operation. 
[Proposal-2] It is proposed to add the missing parameters related to NF profile (e.g. add the missing V2X capability and 5G ProSe capability in the PCF profile) in Nnrf_NFManagement_NFRegister and Nnrf_NFDiscovery_Request.
2 Proposal

[Observation-1] In TS23.501, for NF profile parameters related to NF enhancement introduced by features with dedicated specifications, the documentation handling is different, e.g. 

· some parameters (e.g., NWDAF related parameters) are included although the corresponding features is specified in a dedicated spec (i.e., TS 23.288), and

· some other parameters (e.g., PCF related parameters V2X capability, ProSe capability) are not included.

[Observation-2] Clause 5.2.3.3 of TS 23.502 aims to capture a complete list of UE Subscription data types for Nudm_SubscriberDataManagement service operations. 
[Observation-3] In 23.502, in service operation Nnrf_NFManagement_NFRegister, some parameters related to NF profiles are still missing, e.g., V2X capability and 5G ProSe capability (see section 1.4 below) in PCF profile.
[Proposal-1] It is proposed to keep the current content in 6.2.6.2 of TS 23.501 as it is and add a statement that clause 5.2.7.2.2 of 23.502 should be reference for more information. 

See 23.501 CR3369 (S2-2108385)
[Proposal-2] It is proposed to add the missing parameters related to NF profile (e.g. add the missing V2X capability and 5G ProSe capability in the PCF profile) in Nnrf_NFManagement_NFRegister and Nnrf_NFDiscovery_Request.
See 23.502 CR3232 (S2-2108414) for 5G ProSe and 23.502CR3233 (S2-2108415) for V2X. 
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