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Abstract of the contribution: Proposes a handling description for single-registration mode based interworking for 5GC to EPC without Nx support.
1	Discussion
Section 5.17.2.2 of TS 23.501 describes the handling for Mobility in single-registration mode between 5GS and 4G, which lacks the description of UE handling for single-registration mode based interworking between 5GC and EPC without Nx support, considering the roaming scenario (SR capable UE enters the DR network, where the Nx may be unavailable) and the possible existence of Nx holes in the network with Nx deployment.
If the UE is informed the status of Nx availability before mobility event occurs, UE behavior may be performed upon mobility event differently by itself, e.g. if Nx interface is available, the connected UE performs handover procedure, otherwise the UE may release the RRC connection and perform handover attach procedure or something else. However, for some cases, whether the Nx interface supports seems hard to determine, e.g. the AMF has connections with more than one MME, with only some of these MMEs interconnect Nx interface with that AMF, the exact status of Nx availability to be informed to UE would be a problem. Moreover, for the sake of simplifying the UE handling, the UE behavior independent of the presence of Nx interface or not can be proposed to be consistent for either idle-mode mobility or connected-mode mobility from 5GC to EPC. Similarly the situation and analysis described above applies to mobility event from EPC to 5GC. 
So it is proposed the UE will not be informed Nx availability status. It means that, e.g., the SR mode UE always executes TAU initially when switching from 5GC to EPC and Registration update when moving from EPC to 5GC regardless of the Nx availability status.
Therefore, in case of unavailability of Nx, the proposals are as follows:
For idle-mode mobility from 5GC to EPC, the UE performs TAU procedure with 4G-GUTI mapped from 5G-GUTI and the MME rejects the TAU with appropriate cause to the UE, then the UE performs attach with “handover” flag in EPC and establish remaining PDU sessions by using UE requested PDN connectivity procedure with "handover" flag. 
[bookmark: _GoBack]For connected-mode mobility from 5GC to EPC, inter-system handover is performed and the 5GC rejects the handover from 5G RAN with appropriate cause, then the 5G RAN can trigger RRC connection release with redirection to E-UTRAN to instruct the UE perform attach with “handover” flag in EPC, and establish remaining PDU sessions by using UE requested PDN connectivity procedure with "handover" flag.
For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with 5G-GUTI mapped from 4G-GUTI and the AMF rejects the mobility registration update attempt with an appropriate cause to the UE indicating required registration, then the UE performs registration procedure in 5GC and initiates UE Requested PDU Session establishment procedure with "Existing PDU Session" flag to activate all the PDU sessions. 
For connected-mode mobility from EPC to 5GC, inter-system handover is performed and the MME rejects the handover request from E-UTRAN with an appropriate cause, then the 4G RAN can trigger RRC connection release with redirection to 5G RAN to instruct the UE perform registration procedure in 5GC and initiates UE Requested PDU Session establishment procedure with "Existing PDU Session" flag to activate all the PDU sessions.

2	 Proposal
It is proposed to delete the corresponding EN and adopt the following in TS 23.501. 


* * * * Begin Change * * *.*
[bookmark: _Toc480388609]5.17.2.2	Mobility in single-registration mode
Single-registration mode requires support for Nx interface between AMF in 5GC and MME in EPC to enable seamless session continuity (e.g. for voice services) for inter-system change.
When single-registration modeNx 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.
When Nx is not supported:
-	For idle-mode mobility from 5GC to EPC, the UE performs TAU procedure with 4G-GUTI mapped from 5G-GUTI and the MME rejects the TAU with appropriate cause to the UE, then the UE performs attach with “handover” flag in EPC and establish remaining PDN connections by using UE requested PDN connectivity procedure with "handover" flag. For connected-mode mobility from 5GC to EPC, inter-system handover is performed and the 5GC rejects the handover from 5G RAN with appropriate cause, then the 5G RAN can trigger RRC connection release with redirection to E-UTRAN to instruct the UE perform attach with “handover” flag in EPC, and establish remaining PDU sessions by using UE requested PDN connectivity procedure with "handover" flag.
-	For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with 5G-GUTI mapped from 4G-GUTI and the AMF rejects the mobility registration update attempt with an appropriate cause to the UE indicating required registration, then the UE performs registration procedure in 5GC and initiates UE Requested PDU Session establishment procedure with "Existing PDU Session" flag to activate all the PDU sessions. For connected-mode mobility from EPC to 5GC, inter-system handover is performed and the MME rejects the handover request from E-UTRAN with an appropriate cause, then the E-UTRAN can trigger RRC connection release with redirection to 5G RAN to instruct the UE perform registration procedure in 5GC and initiates UE Requested PDU Session establishment procedure with "Existing PDU Session" flag to activate all the PDU sessions.
NOTE:	With Single Registration mode, when there is no support for Nx, IP address change is expected upon mobility to EPS.
Editor's note:	UE behaviour when it moves to EPS or moves to 5GC in case of following scenario is FFS-UE supports SR mode only and network does not support SR mode.
* * * * End Change * * *.*
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