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Introduction

The work split between CT1 and CT4 for 5GS Interworking with EPS (i.e. when the UE moves between an E-UTRAN connected to EPC and a 5G-AN connected to the 5GC) needs to be clarified as reflected in the revised WID agreed/endorsed in April (C4-172275): 

NOTE: It is TBD whether CT1 or CT4 is responsible of the Nx reference point. This will be resolved in May’s CT WGs meetings.
Discussion

The stage 2 requirements for 5GS interworking with E-UTRAN connected to EPC are specified in subclauses 4.3 and 5.17.2 of 3GPP TS 23.501 [2] and subclause 4.11 of 3GPP TS 23.502 [3]. 

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.

Figure 1 represents the non-roaming architecture for interworking between 5GS and EPC/E-UTRAN. Roaming architectures are described in subclause 4.3 of 3GPP TS 23.501 [2].
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Figure 1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN
Single-registration mode requires support for the Nx interface between the AMF in 5GC and the MME in EPC to enable seamless session continuity (e.g. for voice services) for inter-system change.

Dual-registration mode does not require the support of the Nx interface.
PCF + PCRF, PGW-C + SMF and UPF + PGW-U are dedicated for interworking between 5GS and EPC.

Procedure Requirements for the Nx interface: 
1)
Idle mode mobility from 5GS to EPS in single-registration mode

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. 

This requires the support of the following Nx procedure:

-
procedure allowing the MME to request the UE's MM and SM contexts from the AMF, such as the Context Request procedure defined over S10 or the Information Request procedure over N14.

2)
Idle mode mobility from EPS to 5GS in single-registration mode

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. 

This requires the support of the following Nx procedure:

-
procedure allowing the AMF to request the UE's MM and SM contexts from the MME, such as the Context Request procedure defined over S10 or the Information Request procedure over N14.

3)
Handover from 5GS to EPS in single-registration mode

For connected-mode mobility from 5GC to EPC, inter-system handover is performed (see subclause 4.11.1.1 of 3GPP TS 23.502 [3]).

This requires the support of the following Nx procedure:

-
Relocation Request (Target E-UTRAN Node ID, Source to Target Transparent Container, mapped MM and SM EPS UE Context (default and dedicated bearers), from AMF to MME, such as the Forward Relocation Request procedure defined over S10;    

-
Relocation Response (Cause, List of Set Up Bearers, MME's TEID for Control Plane, RAN Cause, Target to Source Transparent Container, Address(es) and TEID(s) for Data Forwarding), from MME to AMF such as the Forward Relocation Response procedure defined over S10.

See steps 3 and 9 in the corresponding stage 2 call flow (subclause 4.11.1.1 of TS 23.502):
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Figure 4.11.1.1-1: 5GS to EPS handover for single-registration mode with Nx interface
4)
Handover from EPS to 5GS in single-registration mode

For connected-mode mobility from EPC to 5GC, inter-system handover is performed.

This requires the support of the following Nx procedure:

-
Relocation Request, from MME to AMF;    

-
Relocation Response, from AMF to MME.

Nx is a core network internal interface, used for transferring MM and SM contexts between the MME and AMF upon idle mode or connected mode mobility of the UE. The requirements and procedures are very similar to the existing GTP-C Context Request / Response and Forward Relocation Request / Response specified by CT4 over S10 (/S13/S16/Gn) for transferring the MM and SM contexts between MMEs or MME/SGSNs. Nx may even be a subset of GTP-C S10. 

It is FFS whether Nx will be a subset of S10, N14 or is a new service-based interface (as indicated in subclause 4.3.1 of 3GPP TS 23.501). But in any case, CT4 is responsible for S10, N14 (as already agreed and captured in the WID) and the 5GS service based internal interfaces. Also as discussed in April, it is much desirable to avoid including CT1 in SBA discussions, for the sake of progress of both CT1 and CT4.

Nx is very different from SGs which is tightly coupled with NAS Mobility Management (combined Attach and Location Area Update). 

Last but not least, the CT4 ToRs (CP-160372) includes Mobility Management within the Core Network. 
Conclusion

CT4 shall be responsible for the Nx reference point. 
It is proposed to update the 5G WID accordingly.
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