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[bookmark: _GoBack]Abstract of the contribution: This contribution proposes to update the description of single registration mode.
1. Discussion
According to the discussion in SA2#120, support of “single registration mode” is mandatory for 5G UEs but not for the network, because operators can not promise that the Nx interface will be uniformly deployed. Therefore, there will be a case that a UE can only support single registration mode, but the network doesn’t support Nx interface.
In this case, if the UE is in CM-IDLE, following normal logic (i.e. in the case that Nx interface is supported), the procedure of idle mobility from 5GS to EPS is that: 
1. The UE selects an E-UTRA cell, and sends a TAU request including mapped GUTI;
2. The MME receives the request, and derives the mapped GUTI, but it can not receive the UE context based on the mapped GUTI due to no Nx interface, the MME therefore rejects the request with appropriate cause code (which cause code?);
3. The UE receives the TAU reject message, and performs an Attach procedure.
Similar UE behaviour is also applicable for the idle mobility from EPS to 5GS, but the procedure may be different, because the UE can include SUPI into the registration request together with mapped GUTI. When the AMF receives the registration request, it tries to retrieve UE context based on the mapped GUTI, if fails to do that, it can initiate an initial registration procedure instead of rejecting the request. 
If the UE is in CM-CONNECTED, the procedure of inter-system change from 5GS to EPS depends on the operator’s network deployment. If the NG RAN has not been configured of E-UTRA cells in the neighbouring cell list, then the NG RAN will release the RRC connection for the UE as shown in the figure 1 case a; In contrast, if the NG RAN has been configured of E-UTRA cells in the neighbouring cell list, the NG RAN can initiate Handover procedure first, the handover procedure will be rejected by the AMF due to no Nx interface, then the NG RAN will release the RRC connection as shown in the figure 1 case b. 
After the RRC connection is released, there will be a TAU failure procedure and an Attach procedure in the EPS, which is similar as the idle mode inter-system mobility procedure. 


Figure 1 Inter-system change for a UE in connected mode
Similar UE behaviours are also expected for connected mode mobility from EPS to 5GS, the difference is the detailed procedure. 
Based on the above introduction, it is observed that:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	If a single registration mode UE moves into an EPS network without Nx interface during an inter-system change, the inter-RAT TAU procedure will be failed;
-	If a single registration mode UE moves into a 5GS network without Nx interface during an inter-system change, the UE should include SUPI in the registration request message. Otherwise, the registration update procedure will be failed.
In order to avoid the failure of TAU or registration update, there are two kinds of solutions:
1. Let the UE know it shall perform attach or initial registration procedure for inter-system mobility;
2. Let the network handle the TAU request and registration request specially, e.g. performing re-authentication procedure and create a new UE context.
Since changing MME behaviour of handling TAU procedure introduces significant impact to legacy system, it is proposed to work on the first kind of solution. Therefore, the problem becomes how to make the UE know that the network doesn’t support Nx interface.
There are two scenarios where the network doesn’t support Nx interface:
1. The network supports dual registration mode only. 
2. The network supports single registration mode, but some Nx holes exist;
In case 1, during the registration mode negotiation, the network can indicate “dual registration mode” to the UE. Moreover, when the inter-RAT handover is not supported or no suitable target cell is found, the network can release the RRC connection with an appropriate cause. Therefore, the UE can always know that the network doesn’t support Nx interface.
In case 2, the network may indicate nothing to the UE during the registration mode negotiation, but the network can release the RRC connection with an appropriate cause when the inter-RAT handover is failed due to no Nx interface. Hence the UE can know that the network doesn’t support Nx interface only when it receives a RRC release message with a special cause code.
With such considerations, this paper suggests that:
-	From 5GS to EPS, if the UE receives a “dual registration mode” indication from the network or a RRC release message with a particular information, e.g. special cause code or target E-UTRA cell, the UE performs not a TAU procedure but an Attach procedure to avoid the TAU failure;
-	From EPS to 5GS, the assumption is that eNBs are not enhanced to indicate the special cause code, thus the UE can only receive the “dual registration mode” indication from the network. If the UE receives that indication, the UE includes SUPI in the registration request.
Proposal 1: Enhancing MME to handle TAU procedure similar as handling attach procedure shall be avoided.
Proposal 2: During the inter-system mobility procedure, if the UE has known that the network doesn’t support Nx interface, it shall perform attach procedure with “handover” flag.
Proposal 3: If the handover procedure can not be performed due to no suitable target cell or fails due to no support of Nx interface in 5GC, the NG RAN shall release the RRC connection with an appropriate cause to redirect UE to the E-UTRAN.
Proposal 4: During the registration mode negotiation, if the network supports dual registration mode only, the network shall indicate “dual registration mode” to the UE.
2.	Proposal
It is proposed to adopt the proposal as the way forward to handle the case of a single registration mode UE registering to the network without support of Nx interface.

* * * * First Change * * *.*
[bookmark: _Toc480388608]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.
The support of single registration mode is mandatory for UEs that support both 5GC and EPC NAS. If the network supports interworking with EPC, the network supports inter-system mobility procedures for single-registration mode or dual-registration mode.
If UE also supports dual-registration mode, the UE during initial 5GC registration procedures provides its support dual-registration mode to the network. 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 only if dual registration mode is selected. This mode is valid in the UE's 5GC registration area and maybe updated by the network during subsequent registration procedure.
Editor's note:	It is FFS if such an indication is also needed in EPC/E-UTRAN.
* * * * First 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, if the UE has the knowledge that the 5GC only supports dual registration mode, the UE directly performs attach procedure with "handover" flag in the EPC and establishes remaining PDN connections by using UE requested PDN connectivity procedure with "handover" flag. Otherwise, the UE performs a TAU procedure with 4G-GUTI mapped from 5G-GUTI and gets an appropriate rejection cause code from the EPC first. For connected-mode mobility from 5GC to EPC, when the UE receives a RRC release message with a target E-UTRA cell or an appropriate cause code instructing the UE to perform attach procedure with "handover" flag in the EPC, the UE performs attach procedure with "handover" flag in the EPC based on the received information and establishes remaining PDU sessions by using UE requested PDN connectivity procedure with "handover" flag.
-	For mobility from EPC to 5GC, if the UE has the knowledge that the EPC only supports dual registration mode, the UE directly performs initial registration procedure in the 5GC and establishes PDU sessions by using UE requested PDU session establishment procedure with "Existing PDU Session" flag. Otherwise, the UE performs a registration update procedure with 5G-GUTI mapped from 4G-GUTI. 
Editor's note:	It is FFS how the 5GC processes the registration request with a mapped 5G GUTI based on which no valid UE context can be found.
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 of Changes * * *.*
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