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Abstract of the contribution: This contribution propose that the AMF and MME may select entities dedicated for interwroking based on UE capability, subscription and SSC mode.
Discussion
To support interworking between 5GC and EPC, PCF + PCRF, PGW-C + SMF and UPF + PGW-U which are dedicated for interworking are defined. But during early 5G deployment, it is not a good way to upgrade all the related functional entities (i.e. PGW, SMF and UPF) to support 5GC/EPC interworking, or to anchor all the UEs, including all legacy LTE UEs and UEs that is not requiring interowrking, to the entities dedicated for interworking.
The same requirement is also mentioned in TS 23.501 section 4.3.1, but how to do it is not mentioned:

NOTE 2:
PCF + PCRF, PGW-C + SMF and UPF + PGW-U are dedicated for interworking between 5GS and EPC, which are optional and are based on UE and network capabilities. UEs that are not subject to 5GS and EPC interworking may be served by entities not dedicated for interworking, i.e. either by PGW/PCRF or SMF/UPF/PCF.
Therefore it is proposed to introduce a mechanism to avoid unnecessary upgrade or anchoring of legacy LTE UEs or UEs not requiring interowrking to dedicated entities, i.e. PCF + PCRF, PGW-C + SMF and UPF + PGW-U are selected by AMF and MME only for 5G UEs that support and require interworking function.
To achieve this, the AMF and MME need to consider the following aspects to choose the proper entities:
· UE capability;

· Whether 5GC/EPC interworking is required, by checking whether SSC mode is included in subscription data;

· SSC mode used for the PDU session.
The 5G UE is required to send the UE capability over NAS to differentiate it from legacy LTE UE for MME for this purpose.
Proposal

It is proposed to add the following texts in TS 23.501.
* * * Start of first change * * * 
5.17.2
Interworking with EPC

5.17.2.1
General

In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:

-
In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). Similarly, the network maintains one state either in the AMF or in the MME. UE maintains a single coordinated registration for 5GC and EPC.

-
In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.

Editor's note:
It is FFS which mode is mandatory for the UE and the network, and how to converge on one mode.

UE during initial NGC registration procedures provides its support of single-registration and/or dual-registration mode. The network selects one of the two modes, based on UE capabilities, network capabilities and operator policies, and provides the selected mode to the UE in the registration response message. This mode is valid in the UE's 5GC registration area and maybe updated by the network during subsequent registration procedure.
The AMF and MME may support to select the entities dedicated to interworking, i.e. PCF + PCRF, PGW-C + SMF and UPF + PGW-U, during registration/attach procedure, based on the following aspects:
· UE capability of supporting 5GC/EPC interworking;

· Whether 5GC/EPC interworking is required, by checking whether SSC mode is included in subscription data;

· SSC mode used for the PDU session to be transferred.

5.17.2.2
Mobility in single-registration mode

To support mobility in single-registration mode, the Nx interface between AMF in 5GC and MME is optional, but it is required if seamless session continuity for voice is needed.

If Nx is supported:

-
For idle-mode mobility from 5GC to EPC, the UE performs TAU procedure with 4G-GUTI mapped from 5G-GUTI and the MME retrieves the UE's MM and SM context from 5GC. For connected-mode mobility from 5GC to EPC, inter-system handover is performed.
-
For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with 5G-GUTI mapped from 4G-GUTI and the AMF and SMF retrieve the UE's MM and SM context from EPC. For connected-mode mobility from EPC to 5GC, inter-system handover is performed.

Editor's note:
Description for single registration mode based interworking with no Nx support is FFS.

* * * End of first change * * * 
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