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1. Introduction

In SA2#117 meeting, a solution “dual attach/handover attach with single or dual radio” has been discussed for interworking and migration, and consequently included in TR23.799. As a candidate for interworking, RAN2 also needs to study the solution.
2. Discussion
As introduced in TR23.799, the solution “dual attach/handover attach with single or dual radio” aims to the loose interworking. Dual attach is a feature in which UE attaches to dual systems for inter-RAT handover or other purposes. In LTE, inter-RAT handover is initiated by the source RAT, and the source RAT provides the configuration required for the handover to UE. Since this approach needs a tight interworking between source RAT and target RAT before UE reaches to target RAT, it results in a heavy specification impact in both RATs. However, in the dual attach, UE need not receive the handover configuration from the source RAT because UE will obtain the configuration from the target RAT upon attaching to the target. It means the tight coordination is not required for the handover. In addition to dual attach, the daul radio allows the UE to keep multiple connections at the same time. We can summarize a few observations from SA2:
Obervation 1: Inter-RAT mobility is one of the key features requiring LTE-NR interworking.
Obervation 2: An inter-RAT mobility approach attaching to target RAT has been introduced as a loose interworking to minimize LTE NW impact.
Obervation 3: The attach approach requires no such complicated procedure like “make before break” applied to LTE.

Obervation 4: A common IP anchor in the interworking architecture is introduced for data routing purpose in order to support the approach.

Obervation 5: A drawback with the attach option is a service interruption due to the procedural time taken to attach to the target system. 

Obervation 6: One solution to avoid the drawback is to have dual radio, i.e. the UE with dual radio keeps its connection to the source RAT at least until finishing attach procedure to target RAT.
From the observations above, we can see that it is beneficial to have dual radio for the attached approach. With “Dual attach with dual radio”, we can see the following benefits:
1. Minimize impacts on eNB for interworking

2. Minimize overhead & complexity both on UE and the EPC/NR Core

3. Minimize the service interruption upon inter-RAT mobility

Fig. 1 shows a scenario on the inter-RAT mobility from NR to LTE with the dual attach. 
· Scenario 1: UE moves from NR to LTE
A UE attached to NR can move to NR cell edge. Based on the inter-RAT measurements, gNB decides to perform “dual attach” to the target system, i.e. LTE. UE triggers an initial attach to the LTE system. During the initial attachment, UE still keeps its connection to NR. Since the UE is usually in the NR cell edge, an efficient uplink power control coordination would be required, e.g. in a TDM fashion. After completing the attachment to LTE, MME informs the common IP anchor of the trigger of the dual attach, and the connection to NR is released. 
Other scenario with reverse direction can be considered.

· Scenario 2: UE moves from LTE to NR

A UE attached to LTE system can move to LTE cell edge. Based on the inter-RAT measurements, eNB decides to perform “dual attach” to the NR system. For less impact to eNB, one option can be considered, in which UE by itself decides to perform the dual attach. Even in the case that eNB triggers it, eNB need not coordinate the inter-RAT mobility with NR. UE triggers an initial attach to the NR system. During the initial attachment, UE still keeps its connection to LTE. After completing the attachment to NR, NR Core informs the common IP anchor of the trigger of the dual attach, and the connection to LTE is released. 
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Fig. 1
Dual Attach with dual radio
Since SA2 has already considered the attach approach as a candidate for the loose interworking, RAN2 needs to study the feasibility in RAN2 perspective. We assume the next step would be to investigate the potential issues and challenges in RAN2 scope. Then RAN2 can confirm the feasibility of the approach and study some possible solutions for support.

With the attach procedure, we can firstly focus on the mobility issue only. On the other hand, the dual attach with dual radio can be applied to other functionalities, e.g. the aggregation of NR and other RATs. In near future, it can be also studied. 
As a starting point of the discussion for loose interworking, in this paper, we would like to suggest 
Proposal: The approach “dual attach with dual radio” is regarded as a candidate solution for the loose interworking.
3. Conclusion
It is proposed that
Proposal: The approach “dual attach with dual radio” is regarded as a candidate solution for the loose interworking.
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