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Abstract of the contribution: Proposes 2 solutions for the co-existence for Rx and N5 in the same P-CSCF towards the PCF.
Discussion

In release 15 the P-CSCF is permitted to use the Rx interface for policy interactions towards (and from) the PCF, this requires the use of a BSF to bind the Diameter Rx interface to the Service Based Architecture of the 5GC.  Key Issue #7 was introduced to this study to investigate how the IMS can utilize the services provided by Npcf, one aspect of this key issue was the question “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”?
While it is important that a P-CSCF capable of N5 and Rx use the appropriate interface towards the 4G or 5G policy function that same network, that supports a P-CSCF capable of N5 and Rx simultaneously, will also need to support interworking between LTE and NR-RAN.  The following figure is taken from the interworking section (clause 4.3.1) from TS 23.501.
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“Figure 4.3.1-1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN”
Now let us examine the potential scenarios for a network support 4G and 5G UE’s:

Scenario 1a: UE supports LTE only, UE connected to EPC via LTE

Scenario 1b: UE supports LTE only, UE connected to interworking EPC via LTE

Scenario 2a: UE supports LTE and NG_RAN, UE connected to 5GC via NG-RAN

Scenario 2b: UE supports LTE and NG_RAN, 5G UE connected to EPC via LTE

Scenario 3: UE supports LTE and NG_RAN, UE connected to 5GC via LTE

Scenario 4: UE supports dual registration, and is dual registered to both EPC and 5GC

In scenario 1a the UE is connected to the EPC, and the P-GW will communicate with the PCRF via the Gx interface, hence the P-CSCF should use the Rx interface to the PCRF.

In scenario 1b, the UE is still connected to the EPC as in scenario 1a, however, the P-GW-C and the SMF are combined, as in figure 4.3.1-1 above, then the interface to the combined PCF/PCRF is the N7 (i.e. the SBA based interface), therefore the P-CSCF should use the N5 Interface.
In Scenario 2a the UE is connected to the 5GC, and the SMF will communicate with the PCF via the N7 interface, hence the P-CSCF should use the N5 interface to the PCF.

In Scenario 2b the UE is connected to the EPC.  If the P-CSCF is needing to decide between Rx and N5 it can be inferred that the network supports both a 5GC and EPC; if the network supports 5GC and LTE it can be assumed that interworking is supported, and hence the PCF and PCRF functions are combined and the SMF and P-GW functions are combined as per figure 4.3.1-1 above.  Therefore, the P-CSCF should use the N5 interface.

In Scenario 3 the UE is connected to the 5GC, and the SMF will communicate with the PCF via the N7 interface, hence the P-CSCF should use the N5 interface to the PCF.
In scenario 4 the UE should only register in one network for IMS services – hence it is either in scenario 1b or scenario 2a, and therefore N5 can be used.
According to Annex Y of 23.228: “NOTE 1: In the case of Dual Registration as defined in TS 23.501 [93], the UE will register (and if needed re-register) in IMS with the IP address of the IMS PDU session when the IMS PDU session is transferred between 5GS and EPS.”
Therefore, the only scenario in which the P-CSCF should use Rx towards the policy node is if the P-GW does not support combined P-GW-C and SMF functions.  Thus, the P-CSCF is able to use either the access trunk group or the UE contact IP address to determine the P-GW the request is coming from, and apply the appropriate protocol/interface to the PCRF, PCF, or combined node.
Updated to include:

· Add some explanation on what trunk identity means
· Clarify that both solutions are dependent on configuration to determine if Rx or N5 is used.
· Changes SGW to PGW in last bullet of solution Y
Proposal
It is proposed to add the following text as a new solution to TR 23.794
**** Start of Changes ****

6.X
Solution X: Selection of Rx or N5 based on P-GW trunk id.
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”?
When a P-CSCF can support both Rx and N5 interfaces toward the policy function, it needs to select the appropriate interface/protocol to use.  However, such hybrid P-CSCFs are only deployed during the transition to 5G-RAN access, and thus the interworking architecture defined in 23.501 is supported, and thus the network will have combined P-GW-C/SMF functionalities.

If the EPC network homogeneously supports the combined P-GW-C/SMF functionality, then the P-CSCF can always use N5 interface toward the combined PCF/PCRF function.

If, however, only some nodes support the combined P-GW-C/SMF functions the EPC will be configured such that any UE indicating support for 5GC will utilize the combined nodes (in case that the UE moves to an area supporting 5G-RAN), and only UE’s not supporting 5GC will utilize the non-combined P-GW or P-GW-C.  Thus, the P-CSCF is able to use the trunk identity (in some implementations this may be a physical port, VPN, or source MAC address, for example) corresponding to the access network node to determine the appropriate protocol/interface to use; If the identity is associated with trunks to a combined node – use N5; if the identity is associated with a non-combined node – use Rx.
It is a matter of configuration in the P-CSCF whether to use Rx or N5 interface.
6.X.2
Impacts to Existing Nodes and Functions

P-GW

No impact

P-GW-C/SMF

No impact

P-CSCF

Select Rx or N5 interface with incoming trunk identifiers.

6.X.3
Evaluation

Editor's Note: This clause provides an evaluation of the solution
Solution Y: Selection of Nx or N5 based on UE Contact IP address 

6.Y.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”?
When a P-CSCF can support both Rx and N5 interfaces toward the policy function, it needs to select the appropriate interface/protocol to use.  However, such hybrid P-CSCFs are only deployed during the transition to 5G-RAN access, and thus the interworking architecture defined in 23.501 is supported, and thus the network will have combined P-GW-C/SMF functionalities.

If the EPC network homogeneously supports the combined P-GW-C/SMF functionality, then the P-CSCF can always use N5 interface toward the combined PCF/PCRF function.

If, however, only some nodes support the combined P-GW-C/SMF functions the EPC will be configured such that any UE indicating support for 5GC will utilize the combined nodes (in case that the UE moves to an area supporting 5G-RAN), and only UE’s not supporting 5GC will utilize the non-combined P-GW or P-GW-C.  Since the EPC nodes allocate from different IP address pools, the contact IP address of the UE can be used to determine the node and hence whether the node is a combined P-GW-C/SMF, or non-combined P-GW node. Therefore, the P-CSCF is able to use the UE’s contact IP address to determine the appropriate protocol/interface to use; If the IP address is associated with a combined node – use N5; if the IP address is associated with a non-combined node – use Rx.
The configuration settings of the SMF/P-GW determine the IP addresses that are allocated to the UEs, and corresponding configuration in the P-CSCF can therefore determine whether the Rx or N5 interface is used.
6.Y.2
Impacts to Existing Nodes and Functions

P-GW

No impact

P-GW-C/SMF

No impact

P-CSCF

Select Rx or N5 interface according to UE contact IP address.

6.Y.3
Evaluation

Editor's Note: This clause provides an evaluation of the solution
**** End of Changes ****
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