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1.
Introduction
SA2 discussed and studied “dual attach or Handover Attach operation (with either single radio or dual radio)”, and agreements are captured in TR 23.799.  
	8.11.1
Agreements on EPC-NextGen Core interworking

Agreements for Key issue #18 EPC-NextGen Core interworking are as follows:

-
The standard will define mobility procedures from NG Core to EPC and vice versa to support "single registered" UEs and achieve minimal service disruption.

-
Solution 18.2 is adopted as the basis for normative work. However, decision on which of the signalling flow variants shown in clause 6.18.2.1.2.3 will be standardised is deferred to the normative phase.
-
Support for these procedures in the UE and network is optional and is based on UE and network capabilities, respectively.
-
For idle mode mobility when the NGx interface is supported between NG Core and EPC, the UE performs TAU (or equivalent) when it moves from NG Core to EPC (and vice versa).
-
The standard will define mobility procedures from NG Core to EPC (and vice versa) for UEs that are "dual registered" in NG Core and EPC and no NGx interface is supported between NG Core and EPC. Whether "handover Attach" or TAU will be used by "dual registered" UEs when they move from NG Core to EPC (and vice versa) will be defined in normative phase.
8.11.2
Agreements on option 3 to NG Core migration

It is agreed to select solution 18.3 for migration from E-UTRAN/EPC including option 3 to NG Core options. RAN related aspects of migration e.g. related to RRC or user plane will be addressed by RAN WGs.


In SA2, the dual registration mechanism is considered when there is no interface between NG Core and EPC (i.e. NGx). This document discusses potential impact on RAN2 caused by the dual registration.
2.
Discussion 
For the dual registration, we think there are two options for inter-RAT mobility.

· Option 1: The UE performs re-direction from the Source-RAT to the Target-RAT. In this case, the UE has only single RRC connection during inter-RAT mobility.
· Option 2: The UE establishes the second RRC connection to register on Target-RAT. In this case, the UE has dual RRC connections during inter-RAT mobility. (It is FFS whether single radio or dual radio)
The dual registration is likely to be performed on cell-edge area where the inter-RAT mobility is performed. If the RRC connection is released every time the UE moves to different RATs, the service interruption will be serious due to making lots of RRC connections. Hence, Option 1 is not preferable with the inter-RAT mobility.
On the other hand, if the UE establishes another RRC connection when it moves to other RATs while keeping the original RRC connection to the Source-RAT, the service interruption can be minimized. With dual RRC connections, the UE can easily perform inter-RAT mobility. Hence, we think Option 2 is desirable for inter-RAT mobility. 
Proposal 1 The UE maintains dual RRC connections during inter-RAT mobility.
After the UE registers on the Target-RAT, the Source-RAT should forward user plane data to the Target-RAT because radio condition of the Source-RAT is not good. If there is any interface between eNB and gNB or MME and AMF, the user data can be forwarded via the interface. However, the dual registration is considered for loose interworking case, and there would be no interface between MME and AMF.
As an alternative, if the UE indicates the Source-RAT registration information to the Target-RAT, the Target-RAT core (e.g. EPC or NG Core) can recognize that the UE performs inter-RAT mobility, and the Target-RAT core can fetch the data from the Source-RAT. Then, the Source-RAT can forward the user data to the Target-RAT. Hence, we think it is desirable that the UE indicates the Source-RAT registration information to the Target-RAT.
Proposal 2 When the UE registers on the Target-RAT, the UE should indicate the Source-RAT registration information to the Target-RAT.
When the UE performs inter-RAT mobility successfully and the user plane data is received normally, the UE is thought to be in stable state. In this case, further consideration is needed on whether the UE keeps the RRC connection and registration on the Source-RAT.
· Option 1: The UE keeps the dual RRC connection and the dual registration.

· Option 2: The UE keeps the dual registration, but releases RRC Connection with the Source-RAT.

· Option 3: The UE de-registers from the Source-RAT. 
We think Option 1 is not desirable due to big power consumption. 
In Option 2, the UE releases the RRC connection with the Source-RAT but keeps the registration of the Source-RAT. In this case, even though the power consumption is less than Option 1, the UE still consumes some amount of power in order to monitor paging in IDLE state. 
Therefore, we think it would be good for the UE to de-register from the Source-RAT after entering stable state in the Target-RAT, especially from power consumption point of view. 
Proposal 3 The UE de-registers from the Source-RAT after entering stable state in the Target-RAT.
3.
Conclusion
In this contribution, we discussed RAN2 impacts on the dual registration and propose the followings, 
Proposal 4 The UE maintains dual RRC connections during inter-RAT mobility
Proposal 5 When the UE registers on the Target-RAT, the UE should indicate the Source-RAT registration information to the Target-RAT.

Proposal 6 The UE de-registers from the Source-RAT after entering stable state in the Target-RAT.
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