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Abstract of the contribution: For IMS UE’s examines possible interworking issues and impacts for IMS network functions.
Discussion

Currently within TS 23.501 the interworking EPC and 5GC are been considered, but only from the perspective of a UE that may move between the two access networks when connected to the same PLMN – when an IMS subscriber roams however they may 

Currently IMS roaming is supported by one of two scenarios, often referred to as local breakout, or home routed.
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Figure 1: LBO IMS Roaming
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Figure 2: HR IMS Roaming

These scenarios have been defied from the perspective of EPC, but when one of the networks deploys 5GC there may be interworking issues.
When an IMS subscriber roams, the following interworking scenarios are possible:

	HPLMN
	VPLMN
	Scenario
	Comments

	5GC
	5GC
	LBO
	5GC in both PLMNs no interworking issues

	5GC
	5GC
	HR
	5GC in both PLMNs no interworking issues

	EPC
	EPC
	LBO
	EPC only

	EPC
	EPC
	HR
	EPC only

	5GC
	EPC
	LBO
	IMS Agnostic – VPLMN P-CSCF has no 5GC functions/interfaces

	5GC
	EPC
	HR
	IMS Agnostic – HPLMN P-CSCF may have 5GC functions/interfaces

	EPC*
	5GC*
	LBO
	IMS Agnostic – VPLMN P-CSCF has no 5GC functions/interfaces

	EPC*
	5GC*
	HR
	IMS Agnostic – HPLMN P-CSCF may have 5GC functions/interfaces


*NOTE: It may not be possible that a 5G capable UE from a HPLMN supporting only EPC roams to a VPLMN that uses 5GC, and is therefore not considered further in this document.
While IMS is access agnostic, the P-CSCF interfaces to the external world, and has interfaces to PCC to govern how the access network, either using the N5 interface to a PCF/5GC or via the Rx to a PCRF/EPC.  In the case of LBO the P-CSCF is in the visited network, and therefore must be a separate instance from the P-CSCF’s used in the HPLMN when the user is not roaming.  However, in the HR case it is possible that the IMS may need to support both interworking between the 5GC HPLMN and an EPC based VPLMN.  The possible scenarios are explored in figures 3, 4 and 5 below.
Figure 3 shows the case for different P-CSCFs providing the interworking for a UE that may roam out of the 5GC HPLMN and into an EPC VPLMN.  Based on the PLMN access network the HPLMN selects different P-CSCFs, when the access is 5GC the network selects a P-CSCF that uses N5 towards the PCF, but when access is EPC (roaming) the network selects a P-CSCF that uses Rx towards the PCRF.
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Figure 3: IMS Interworking with Separate P-CSCF

Figure 4 shows the case for different P-CSCFs providing the interworking for a UE that may roam out of the 5GC HPLMN and into an EPC VPLMN.  Based on the PLMN access network the HPLMN selects different P-CSCFs, when the access is 5GC the network selects a P-CSCF that uses N5 towards the PCF, but when access is EPC (roaming) the network selects a P-CSCF that uses Rx towards the PCRF.
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Figure 4: IMS Interworking with combined 5GC/EPC functions

Figure 5 shows the case for a single P-CSCF providing the interworking for a UE that may roam out of the 5GC HPLMN and into an EPC VPLMN.  Based on the PLMN indication the P-CSCF (existing HR capability) the P-CSCF determines to use N5 towards the PCF when the UE is home or use the Rx towards the PCRF when the UE is roaming into an EPC based VPLMN.
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Figure 5: IMS Interworking with Common P-CSCF

In the scenario shown in figure 3, there is no additional functionality needed since it is only the deployment, connectivity and configuration of the P-CSCF that determines how the IMS interacts with the various networks.

In the scenario shown in figure 4, there is no additional functionality needed since the existing interworking capabilities for a UE that might connect via EPC or 5GC in the same network.

In the scenario shown in figure 5, the P-CSCF needs to select whether to use Rx or N5 interface towards PCRF or PCF (respectfully) based upon the PLMN-ID of the roaming network.  Existing IMS Home Routed roaming functionality supplies this indicator – therefore the P-CSCF may use this indicator to determine which interface to use.
It is proposed to add text to the IMS annex of TS 23.501 (for subsequent update to TS 23.228) to enable the P-CSCF to use the PLMN-ID when a subscriber is roaming to determine whether Rx or N5 interface is used.

*** First Change ***
D.X Roaming Related Concepts

When Home Routed roaming is used, the PLMN-ID that the P-CSCF receives to identify the V-PLMN may be further used to determine if the P-CSCF uses N5 or Rx interface towards the appropriate home PCC functions.

. *** End of Changes ***
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