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1. Introduction 
Below are the objectives of the New WI “NR mobility enhancements” [1].:
Objective:
· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 
· RACH-less handover 
Note: The following aspects should be considered in above objectives.
- Inter and intra frequency handover/SCG change
- Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change
- Synchronous and asynchronous deployments as assumed in Rel-15 NR
- UE capability on the number of Tx/Rx chains
- Low and high velocity
- FR1 and FR2 frequencies
From the above objectives, it is not clear whether the Rel.16 study should focus on solutions to optimize mobility interruption time during Handover only or even for a SCG change scenario. Some companies have been proposing about optimizing the SCG change mobility interruption time. In this document, we provide our view on which MR-DC scenarios should be discussed as part of NR Rel.16 mobility interruption time enhancement solutions.
2. Discussion
We think that the usage of Handover/SCG change in the mobility interruption time reduction objective of [1] seems to indicate that one possible solution for simultaneous connectivity is using the Dual Connectivity feature with Role Switch (i.e. SCG change to MCG) during handover (DCRS based HO). In case of the Role switch procedure, the SCG is changed from the target cell to the source cell and the target cell becomes the MCG. This can be considered as a SCG change mobility handling scenario during a HO.
[bookmark: _Ref4596064]Observation 1. SCG change in the New WI “NR mobility enhancements” [1] may refer to the Dual Connectivity feature with Role Switch (i.e. SCG change to MCG) during handover (DCRS based HO) solution.
[bookmark: _Ref4596071]As specified in observation 1, SCG change may just refer to DC Role switch based HO solution to support minimal mobility interruption during the handover of a UE from single connectivity source cell (i.e no DC on source cell before HO) to the target Cell. However, in some cases, the UE may have MR-DC operation ongoing with a MN and SN before the mobility event occurs. Due to mobility, the source MN may decide to change the MN and/or the SN for the ongoing MR-DC operation. When only one of the nodes are changed, i.e. either MN or SN change, UE context is transferred from the source node to the target node and the other node in MR-DC (MN or SN) keeps the UE context. Thus, there is an active connection available for the UE with one of the MR-DC nodes even during mobility.  
Observation 2. Simultaneous connectivity is maintained to the MCG and SCG during MR-DC operation.
[bookmark: _Ref4596075]Observation 3. During MR-DC, MN change without SN change or SN change without MN change mobility scenarios, one active connection either with the MN or the SN is available while changing the other node. 
For such MR-DC mobility scenarios, where there is an active connection available, it is possible to transmit and receive data on this connection. If the UE has to support MBB HO with the changing nodes, i.e. if MN is changing and the UE has to support MBB HO with old MN and new MN while maintaining the SN, the UE has to support simultaneous TX/Rx on the three connections. This has not been discussed in MR-DC for Rel.15 and seems to be quite complex even in NR Rel.16, considering that even simultaneous Tx/Rx on two connections for MBB HO has limitations on where it can be supported. 
[bookmark: _Ref4596079]Observation 4. Supporting Make-before-break HO for the MR-DC MN or SN node change, while maintaining the connection to the MN or SN node, requires support for simultaneous Tx/Rx to three cells. 
Proposal 1a. Considering the complexity to support simultaneous Tx/Rx to three cells, RAN2 should not consider extending the 0ms Mobility interruption time solutions (MBB HO or DCRS based HO) to MR-DC MN change without SN change scenario (requiring simultaneous connection to 2 MNs and 1 SN)
Proposal 1b. Considering the complexity to support simultaneous Tx/Rx to three cells, RAN2 should not consider extending the 0ms Mobility interruption time solutions (MBB HO or DCRS based HO) to MR-DC SN change only scenario (requiring simultaneous connection to MN and 2 SNs)
MBB HO is not required, considering that UE can continue transmit and receive data on the bearers associated with the MR-DC node that is not changing. However, there could be some bearers with are terminated on the node that is changing and these bearers will have user interruption when MBB HO is not supported. To avoid interruption for these bearers, the MN can reconfigure the bearers to the node that is not changing.
[bookmark: _Ref4596129]Proposal 2. During MR-DC MN change or SN change only cases, bearers can be reconfigured to the available MN or SN active connection for data Tx/Rx and thus avoid user data interruption due to mobility.
Some mobility cases in MR-DC operation may require a change in both the MN and SN. In that case, an active connection is not available and there would be a mobility interruption for the user data. In order to avoid this interruption, the UE may release the SN first and then perform MBB HO between the source MN and the target MN nodes. After the successful MBB HO, the UE adds the new SN node. This has additional latency for activation of SN node and some optimizations may be possible. However, considering the progress and TU allocation for Rel.16 Mobility enhancements WI, optimizations for single connectivity HO should be prioritized in Rel.16 and the MR-DC mobility optimization solutions should be discussed in the later phase of Rel.16 or in Rel.17.  
[bookmark: _Ref4596082]Observation 5. During MR-DC, MN change with SN change mobility scenario, as both connections are changed, it is not possible to have one active connection either with the MN or the SN. 
[bookmark: _Ref4596085]Observation 6. During MR-DC, MN change with SN change mobility scenario, 0ms Mobility interruption time solutions may be used to minimize the mobility interruption time due to the change of both connections. 
[bookmark: _Ref4596133]Proposal 3. Considering the limited time available for Rel.16 Mobility enhancements, optimizations to minimize the interruption in case of MN change with SN change should be considered in the later phase of Rel.16 or Rel.17.
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. SCG change in the New WI “NR mobility enhancements” [1] may refer to the Dual Connectivity feature with Role Switch (i.e. SCG change to MCG) during handover (DCRS based HO) solution.
Observation 2. Simultaneous connectivity is maintained to the MCG and SCG during MR-DC operation.
Observation 3. During MR-DC, MN change without SN change or SN change without MN change, mobility scenarios, one active connection either with the MN or the SN is available while changing the other node.
Observation 4. Supporting Make-before-break HO for the MR-DC MN or SN node change, while maintaining the connection to the MN or SN node, requires support for simultaneous Tx/Rx to three cells.
Observation 5. During MR-DC, MN change with SN change mobility scenario, as both connections are changed, it is not possible to have one active connection either with the MN or the SN.
Observation 6. During MR-DC, MN change with SN change mobility scenario, 0ms Mobility interruption time solutions may be used to minimize the mobility interruption time due to the change of both connections.
Proposal 1a. Considering the complexity to support simultaneous Tx/Rx to three cells, RAN2 should not consider extending the 0ms Mobility interruption time solutions (MBB HO or DCRS based HO) to MR-DC MN change without SN change scenario (requiring simultaneous connection to 2 MNs and 1 SN)
Proposal 1b. Considering the complexity to support simultaneous Tx/Rx to three cells, RAN2 should not consider extending the 0ms Mobility interruption time solutions (MBB HO or DCRS based HO) to MR-DC SN change only scenario (requiring simultaneous connection to MN and 2 SNs)
Proposal 2. During MR-DC MN change or SN change only cases, bearers can be reconfigured to the available MN or SN active connection for data Tx/Rx and thus avoid user data interruption due to mobility.
Proposal 3. Considering the limited time available for Rel.16 Mobility enhancements, optimizations to minimize the interruption in case of MN change with SN change should be considered in the later phase of Rel.16 or Rel.17.
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