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1. Discussion

In this contribution we look at solution to the one of the sub key issues of key issue #7:
-	how IMS utilizes services provided by Npcf to support the interaction with PCF.
-	what information is used by P-CSCF and how P-CSCF derives the information to determine which PCC interface is used for a specific IMS session establishment, when P-CSCF supports N5 and Rx simultaneously.
-	what input and output parameters are needed in Npcf service operations to add support existing IMS procedures over 5GS.
The reason why it is important for the P-CSCF to know this is such that the P-CSCF will not need to perform trial-and-error to determine if it should use Rx or N5, since this would also increase call-setup times.
Pictorially this is depicted in the figure below:
[image: ]

This solution assumes that the PCF does not have an Rx interface. 
UE when it attaches to 5GC, can connect in one of the following two ways:
A.	Using NR or eLTE access, or
B. Using LTE access but then anchored on SMF+UPF.
The main issue is for the P-CSCF to know whether the UE is anchored at the SMF+UPF (in which case the P-CSCF will use the N5 interface, or the UE is anchored on PGW (in which case the P-CSCF will use the Rx interface).
When the UE is attached via NR or eLTE access (#A) and performs IMS registration, the P-CSCF (and I-CSCF and S-CSCF) knows that the UE is anchored on SMF+UPF, since the UE provides in the P-Access-Network information, the following according to 24.229, 

A.1 NR: access-type = "3GPP-NR-FDD" or "3GPP-NR-TDD"
A.2 eLTE: access-type = 3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-TDD" and "utran-cell-id-3gpp" parameter set to a concatenation of the MCC (3 decimal digits), MNC (2 or 3 decimal digits depending on MCC value), TAC Tracking Area Code  to 6 hex digits. (4 hexadecimal digits when accessing to EPC and 6 hexadecimal digits when accessing to 5GCN)

However, if the UE is attached via LTE then it is not possible for the P-CSCF to differentiate between the following two cases:
B.1 LTE to PGW: access-type = 3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-TDD" and "utran-cell-id-3gpp" parameter set to a concatenation of the MCC (3 decimal digits), MNC (2 or 3 decimal digits depending on MCC value), TAC Tracking Area Code  to 4 hex digits. (4 hexadecimal digits when accessing to EPC and 6 hexadecimal digits when accessing to 5GCN)
B.2 LTE to SMF+UPF: access-type = 3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-TDD" and "utran-cell-id-3gpp" parameter set to a concatenation of the MCC (3 decimal digits), MNC (2 or 3 decimal digits depending on MCC value),TAC Tracking Area Code  to 4 hex digits. (4 hexadecimal digits when accessing to EPC and 6 hexadecimal digits when accessing to 5GCN)
There is no information in the SIP header of IMS registration that would enable the P-CSCF to differentiate between case B.1 and B.2.  For B.1 the P-CSCF should use the Rx interface (Diameter) and for B.2 the P-CSCF should use N5 interface. 
Also, the UE's NAS stack will not be able to differentiate if the UE is anchored on PGW or SMF+UPF. There can be secondary indication that the UE can use to determine if it is anchored on PGW or SMF+UPF (eg. if N26 interworking is supported, the UE will get mapped 5G QoS parameters), but this is not a clean and always available indication. For eg no 5G QoS parameters are provided if N26 interworking is not supported in the network.
Hence, network based solutions are needed to solve this ambiguity.
Two solutions in the TR are captured to solve this ambiguity:
-	Solution #20: Using some PGW-U/UPF node information (MAC address, etc).
-	Solution #21: Having different IP address pools for PGW-U and for UPF. The P-CSCF determines whether to use Rx or N5 based on UE's contact IP address. 
Here we propose another solution to solve this problem.
-	The P-CSCF has two different FQDNs which map to two different IP@, FQDN-1 ~ IP@1 and FQDN-2 ~ IP@2.
-	FQDN-1/IP@1 is used for IMS registrations when UE is anchored on PGW
-	FQDN-2/IP@2 is used for IMS registrations when UE is anchored on SMF+UPF.
When the UE creates PDN connection anchored at the PGW, the FQDN-1/IP@1 of the P-CSCF is provided to the UE either as part of attach accept or as part of DHCP configuration. When the UE creates PDN connection which is anchored at SMF+UPF, FQDN-2/IP@2 is provided to the UE. 

This procedure will not work if the UE is configured with P-CSCF FQDNs and uses those, since it is not possible to inform the UE if the IMS PDN connection is anchored at the PGW or SMF+UFP. However, the PGW/SMF+UPF can always provides FQDN/IP@ of P-CSCF that overrides the configuration in the UE.

Case: Some SMF+PGW-C support Rx and not N5 or support both Rx and N5: In this case it is upto operator configuration whether the SMF+PGW-C advertises FQDN-1 (use Rx and hence behave like PGW) or advertise FQDN-2 (Beahave like SMF).

2. Proposal
Update to 23.794

[bookmark: _Toc516830661]6.x	Solution x: Selection of Nx or N5 based on two different P-CSCF FQDN/IP@
[bookmark: _Toc516830662]6.x.1	Description
This is a solution to part of Key issue #7 – specifically the question of what information is used by P-CSCF and how the P-CSCF derives the information to determine which PCF interface is used for a specific IMS session establishment, when P-CSCF supports N5 and Rx simultaneously"
[bookmark: _Toc516830663]The solution is as follows.
-	The P-CSCF has two different FQDNs which map to two different IP@, FQDN-1 ~ IP@1 and FQDN-2 ~ IP@2.
-	FQDN-1/IP@1 is used for IMS registrations when UE is anchored on PGW
-	FQDN-2/IP@2 is used for IMS registrations when UE is anchored on SMF+UPF.
When the UE creates PDN connection anchored at the PGW, the FQDN-1/IP@1 of the P-CSCF is provided to the UE either as part of attach accept or as part of DHCP configuration. When the UE creates PDN connection which is anchored at SMF+UPF, FQDN-2/IP@2 is provided to the UE. 
From TS 24.229, clause 9.2.1, these are the different ways in which UE can obtain P-CSCF address (and in italics how this solution applies):
	The methods for acquiring a P-CSCF address(es) are:
I.	Employ Dynamic Host Configuration Protocol for IPv4 RFC 2131 [40A] or for IPv6 (DHCPv6) RFC 3315 [40]. Employ the DHCP options for SIP servers RFC 3319 [41] or, for IPv6, RFC 3361 [35A]. Employ the DHCP options for Domain Name Servers (DNS) RFC 3646 [56C].
	The UE shall either:
-	in the DHCP query, request a list of SIP server domain names of P-CSCF(s) and the list of Domain Name Servers (DNS); or
-	request a list of SIP server IP addresses of P-CSCF(s).
SOLUTION: The DHCP relay (proxy) in the PGW uses a DHCP server to obtain and provide FQDN-1/IP@1 (and multiple addresses) and provides this to the UE. Similarly the DHCP relay (proxy) in the SMF uses a different DHCP server or different configuration in the DHCP Server,  to obtain and provide FQDN21/IP@2 (and multiple addresses) and provides this to the UE.
	Limitation for this scenario is that when the UE reboots and the type of anchor for the UE changes (eg. PGW to SMF) and the lifetime of the FQDN of PCSCF may still point to the wrong interface (eg. FQDN-1) of P-CSCF. This solution would still work if the selection of PGW or SMF+PGW-C by the MME does not change between UE reboots, eg. UE's subscription or UE network capability information used for PGW or SMF+PGW-C selection does not change, or service area of PGW or SMF is PLMN wide.   
II.	Obtain the P-CSCF address(es) by employing a procedure that the IP-CAN technology supports. (e.g. GPRS).
SOLUTION: The PGW is configured to provide IP@/FQDN1 and SMF is configured to provide IP@/FQDN-2 in PCO.
III.	The UE may use pre-configured P-CSCF address(es) (IP address or domain name). For example:
a.	The UE selects a P-CSCF from the list stored in ISIM or IMC;
b.	The UE selects a P-CSCF from the list in IMS management object.
NOTE 1:	Access-specific annexes provide additional guidance on the method to be used by the UE to acquire P-CSCF address(es).
SOLUTION: The solution may not work for this option, but this pre-configuration of IP@ in UE is not a common deployment option. To make the solition work for this option, may require the overwriting of the pre-configuration in the UE with the IP@/FQDN provided in PCO.
	When acquiring a P-CSCF address(es), the UE can freely select either method I or II or III.
NOTE 2:	In case a P-CSCF address is provisioned or received as a FQDN, procedures according to RFC 3263 [27A] will provide the resolution of the FQDN.
	The UE may also request a DNS Server IP address(es) as specified in RFC 3315 [40] and RFC 3646 [56C] or RFC 2131 [40A].
6.x.2	Impacts to Existing Nodes and Functions
P-GW
-	Configured to provide FQDN-1/IP@1 of the P-CSCF at PDN connection setup. Also if DHCP is being used, the DHCP-proxy at PGW only provides FQDN-1 (and not FQDN-2) of the P-CSCF.
SMF+PGW-C
-	Configured to provide FQDN-2/IP@2 of the P-CSCF at PDU session setup. Also if DHCP is being used, the DHCP-proxy at PGW only provides FQDN-2 (and not FQDN-1) of the P-CSCF.
P-CSCF
-	Needs to support two different IP@s for IMS registration of UEs, one for UEs whose IMS PDN connections are anchored at PGW and the other for UEs whose IMS PDU sessions are anchored at the SMF+UPD.
[bookmark: _Toc516830664]6.x.3	Evaluation
Editor's note:	This clause provides an evaluation of the solution
This configuration approach works for the case when P-CSCF FQDN/ IP@ is provided in PCO.
For the approach where PCSCF FQDN/IP@ is provided using DHCP/DNS, the solution works under the limitation that the type of anchor (PGW or SMF) does not change between UE reboots.
[bookmark: _GoBack]The solution does not solve the case when PCSCF FQDN/IP@ is pre-configured in the UE.
This solution is based on configuration only and does not require updates to specifications. 
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