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1. Introduction
In last RAN2 meeting, some progresses on reduction in user data interruption during handover or SCG change was made as below：
Agreements
1:
Mobility interruption time means the shortest time duration supported by the system during which a user terminal is not able to exchange user plane packets with any base station during transitions.   

2:
RAN2 common understanding is to reduce interruption time at radio (i.e. air interface) level during mobility (i.e. handover) to improve user experience at service/application layer.

3: 
RAN2 aim to develop protocol design to achieve strict 0ms (if feasible) else close to 0ms interruption time on radio level during handover considering UE capabilities and deployment scenarios.

4: 
For achieving the aim of agreement 3, RAN2 targets a single solution
5: 
Interruption time reduction in DL to be prioritized, but UL will still be considered. 

But till now, RAN2 has not agreed a solution. The majority of companies have expressed support for the non-DC based solution. Therefore, this contribution mainly discusses the related topic of control plane for the non-DC based solution, such as dual RRC or single RRC, single RLM or dual RLM and the corresponding impact analysis on standardization. 
2. Discussion
The non-DC based solution does not affect the core network. There can only be one NG-C connection to 5GC in any time. And this connection makes the required path switching between the source node and target node during path switch procedure, in the same way as legacy handover.

Proposal 1: There can only be one NG-C connection to 5GC in any time during mobility enhancement procedure.
For the non-DC based solution there is no need to support dual RRC. That is, during handover, the UE is allowed to receive data transmission from the source cell and the target cell, but only one signaling connection is allowed to keep at any time. Source SRB 1/2 is maintained until the UE sends the RRC reconfiguration complete message to the target cell, and then target SRB1/2 starts to work. 

Proposal 2: Dual RRC does not need to be supported during mobility enhancement procedure, the source cell remains responsible for RRC until the UE successfully sends RRC Reconfiguration Complete message to target cell.
With regard to RLM, there are three phases to be considered as shown in the Figure 1. The first phase is before the UE starts downlink synchronization to the target cell. The second phase is from the downlink synchronization to the target cell to the successful access to the target cell., And the third phase is after the UE successfully accesses to the target cell. 
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Figure 1 Three phases for the RLM during non-DC based handover
In the first phase, the UE always performs RLM procedure at the source cell, and the corresponding RLF event triggers the RRC reestablishment procedure.
Proposal 3：In the first phase, if there is a problem with the RLM of the source cell, the UE triggers the RRC reestablishment procedure.
In the second phase, the UE starts RLM at the target cell while continuing to monitor the link quality of the source cell. i.e, the UE has to maintain RLM towards both source and target cells at this phase.
In case the radio link monitoring at the source cell triggers the RLF event, but if T304 is running, the RRC reestablishment procedure should not be triggered. Accordingly, in case the RLM at the target cell has problem, such as the random access failure, it will trigger the HOF, and at this time, if the channel quality of the source cell is good, the connection between the UE and network should be allowed to fallback to the source cell. Accordingly, the handover failure information can be reported to the source cell to assist the subsequent handover optimization. At this phase, only if there are problems with the RLM of both the source cell and target cell, the UE will initiate the RRC reestablishment procedure.
Proposal 4：In the second phase, UE is allowed to maintain two RLM towards both source and target cells, but the RLM roles of the source and target cells are different.
· If the link quality of the source cell is good and there is a problem with RLM of the target cell, HOF is triggered. The UE is allowed to fallback to the source cell and report the HOF information to the network side.
· If there is a problem with the RLM of source cell and the T304 is running, the RRC reestablishment procedure will not be triggered.
· The RRC reestablishment procedure is triggered only when the two RLMs have problems.
In the third phase, once the UE successfully completes the random access procedure, it will stop T304, and starts to send the RRC reconfiguration complete message to target cell. In this case, if a problem occurs with the RLM at the target cell, such as RLF, the RRC reestablishment procedure is triggered, since the RRC signaling at the source cell has been released, like legacy handover. In addition, in this phase, the RLM at source cell may be continued for the data transmission of source side. And it stops when the UE expects to release the transmission link of source side. Additionally the source link is also released when the RLF for the source cell occurs, but it is unnecessary to inform the target cell of the RLF information once the handover is successful.
Proposal 5：In the third phase, UE is allowed to maintain two RLM towards both source and target cells, but the RLM roles of the source and target cells are different.
· If there is a problem with the RLM of the target cell, the RRC reestablishment procedure will be triggered.
· If there is a problem with the RLM of the source cell, the transmission link of source side is released.
3. Proposals
According to the analysis in section 2, we have the following observations and proposals:

Proposal 1: There can only be one NG-C connection to 5GC in any time during mobility enhancement procedure.
Proposal 2: Dual RRC does not need to be supported during mobility enhancement procedure, the source cell remains responsible for RRC until the UE successfully sends RRC Reconfiguration Complete message to target cell.
There are three phases to be considered for the non-DC base solution as described in above section:
Proposal 3：In the first phase, if there is a problem with the RLM of the source cell, the UE triggers the RRC reestablishment procedure.
Proposal 4：In the second phase, UE is allowed to maintain two RLM towards both source and target cells, but the RLM roles of the source and target cells are different.
· If the link quality of the source cell is good and there is a problem with RLM of the target cell, HOF is triggered. The UE is allowed to fallback to the source cell and report the HOF information to the network side.
· If there is a problem with the RLM of source cell and the T304 is running, the RRC reestablishment procedure will not be triggered.
· The RRC reestablishment procedure is triggered only when the two RLMs have problems.
Proposal 5：In the third phase, UE is allowed to maintain two RLM towards both source and target cells, but the RLM roles of the source and target cells are different.
· If there is a problem with the RLM of the target cell, the RRC reestablishment procedure will be triggered.
· If there is a problem with the RLM of the source cell, the transmission link of source side is released.
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