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1.	Background
SA2 has specified since Rel-16, the requirement of P-CSCF discovery based on UE location information, UE IP address/IP prefix, Access Type. 
Text quoted from 23.502:
[bookmark: _Toc45193537]5.2.7.3.2	Nnrf_NFDiscovery_Request service operation
Service operation name: Nnrf_NFDiscovery_Request
Description: provides the IP address or FQDN of the expected NF instance(s) and, if present in NF profile, the Endpoint Address(es) of NF service instance(s) to the NF service consumer or SCP.
Inputs, Required: one or more target NF service Name(s), NF type of the target NF, NF type of the NF service consumer.
If the NF service consumer intends to discover an NF service producer providing all the standardized services, it provides a wildcard NF service name.
Inputs, Optional:
**** skipped ****
-	If the target NF is P-CSCF, the request may include UE location information, UE IP address/IP prefix, Access Type.
Observation-1:	It shall be possible for NF to discover P-CSCF based UE location, UE IP address/IP prefix, access type.

CT4 has defined, in 29.510, NF profile for P-CSCF as such:
[bookmark: _Toc24937653][bookmark: _Toc33962468][bookmark: _Toc42883230][bookmark: _Toc49733098][bookmark: _Toc56690723][bookmark: _Toc58585501]6.1.6.2.2	Type: NFProfile
[bookmark: _Hlk2598980]Table 6.1.6.2.2-1: Definition of type NFProfile
	Attribute name
	Data type
	P
	Cardinality
	Description

	…
	
	
	
	

	pcscfInfoList
	map(PcscfInfo)
	O
	1..N
	Specific data for the P-CSCF.
The key of the map shall be a (unique) valid JSON string per clause 7 of IETF RFC 8259 [22], with a maximum of 32 characters.
(NOTE 11)

	…
	
	
	
	

	servingScope
	array(string)
	O
	1..N
	The served area(s) of the NF instance.
The absence of this attribute does not imply that the NF instance can serve every area in the PLMN.
(NOTE 13)

	…
	
	
	
	



[bookmark: _Toc24937704][bookmark: _Toc33962519][bookmark: _Toc42883281][bookmark: _Toc49733149][bookmark: _Toc56690774][bookmark: _Toc58585552]6.1.6.2.53	Type: PcscfInfo
Table 6.1.6.2.53-1: Definition of type PcscfInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	accessType
	array(AccessType)
	C
	1..N
	If included, this IE shall contain the access type (3GPP_ACCESS and/or NON_3GPP_ACCESS) supported by the P-CSCF.
If not included, it shall be assumed that all access types are supported.

	dnnList
	array(Dnn)
	O
	1..N
	DNNs supported by the P-CSCF. The DNN shall contain the Network Identifier and it may additionally contain an Operator Identifier. If the Operator Identifier is not included, the DNN is supported for all the PLMNs in the plmnList of the NF Profile.
If not provided, the P-CSCF can serve any DNN.

	gmFqdn
	Fqdn
	O
	0..1
	FQDN of the P-CSCF for the Gm interface

	gmIpv4Addresses
	array(Ipv4Addr)
	O
	1..N
	IPv4 address(es) of the P-CSCF for the Gm interface

	gmIpv6Addresses
	array(Ipv6Addr)
	O
	1..N
	IPv6 address(es) of the P-CSCF for the Gm interface



2.	Discussion
2.1	Support of P-CSCF discovery based on Access Type
During NF profile registration to NRF, the P-CSCF may include the supported access type in the "pcscfInfoList" attribute. In the NF discovery request, the NF consumer may include "access-type" query parameter, then the NRF can select proper P-CSCF(s) by matching the access type information in the registered P-CSCF profiles.

Observation-2:	P-CSCF discovery based on Access Type is already supported in stage3.

2.2	Support of P-CSCF discovery based on UE location
There is no location related information defined in pcscfInfo. 
The "servingScope" attribute defined in NF profile level can be used to serve P-CSCF discovery based on UE location, however it is not clearly described how this attribute and corresponding query parameter are used to serve this purpose. This paper proposes the procedure as such:
1)	The P-CSCF registers its servingScope to the NRF as already specified in 29.510
2)	During (IMS) PDU session creation, the SMF gets the TAI of the UE
3)	The SMF base on local configuration mappings the TAI into a string indicating a certain "serving scope"
4)	In the NF discovery request, the SMF includes the serving-scope query with the value deduced from step 3)

Observation-3:	P-CSCF discovery based on UE location is technically supported in current specification, but not clearly described.

2.3	Support of P-CSCF discovery based on UE IP address/IP prefix
There are "gmIpv4Addresses" and "gmIpv6Addresses" attributes defined in pcscfInfo, however these two attributes contain the IP addresses of the P-CSCF on Gm interface, they have nothing to do with the UE IP address.
There is no relevant attribute defined on NF profile level.

Observation-4:	P-CSCF discovery based on UE IP address/IP prefix is not supported yet, and this deviates from stage2 since Rel-16.

The rationale for supporting P-CSCF discovery based on UE IP address/IP prefix is as below:
Operator may have IP address planning for enterprise customers; each enterprise customer may have its dedicated IP address pool. And each enterprise customer may have its dedicated P-CSCF(s). During the P-CSCF discovery, SMF can use the UE IP address as input for selecting proper P-CSCF.
3.	Proposals
Proposal-1:	To enhance the description of usage of serving-scope query parameter, so as to have the support of P-CSCF discovery based on UE location clearly defined. This change goes to Rel-17.
Proposal-2:	To include the served UE IP range(s) in pcscfInfo to support P-CSCF discovery based on UE IP address/IP prefix. This change goes to Rel-16.

