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1. [bookmark: _Toc18403966][bookmark: _Toc18413600][bookmark: _Toc18404533]Introduction
Further enhancements for MR-DC have been discussed in [1] as a potential WI in Rel-17. And the following objectives have been proposed as the outcome of the email discussion. 
1. Support efficient activation/de-activation mechanism for one SCG [RAN2, RAN3]
· This objective applies to (NG)EN-DC, NE-DC and NR-DC
· This objective applies to FR1 and FR2
· FFS: whether to support more than one SCG
2. Support of lossless HO between NR and LTE/EN-DC [RAN2, RAN3]
· The UE capability is not required to support more than two legs for the connection to the network
· SA2/CT1 impact needs to be specified if any
3. Support of FR2 mobility enhancement, aiming at close to 0ms interruption time [RAN2, RAN3, RAN4]     
4. Support of conditional PSCell change/addition [RAN2,RAN3]
· FFS: which scenarios to be supported
5. Study the solution till RAN#88 for nearly 0ms interruption time in the below cases, with the assumption that the UE is not required to support more than two legs [RAN2, RAN3]
· Case 1: handover between NR and LTE/EN-DC
· Case 2: SN change with the MN unchanged
· Case 3: MN change with the SN unchanged
· Case 4: MN change with SN change
· SA2/CT1 impact needs to be specified if any
In general, we are fine with the objectives 1, 2 and4, but we think more discussion is needed for the objectives 3 and 5.
2. Consideration on the scope of MR-DC Rel-17
For the nearly 0ms interruption time, the following 4 cases are proposed:
· Case 1: handover between NR and LTE/EN-DC
· Case 2: SN change with the MN unchanged
· Case 3: MN change with the SN unchanged
· Case 4: MN change with SN change

For “Case 2: SN change with the MN unchanged” and “Case 4: MN change with SN change”
The definition of mobility interruption time given in 38.913 is: 
· Mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions
Based on this definition of interruption time, it seems 0ms interruption time can be supported already in MR-DC.
Observation 1: Based on the definition in 38.913, a radio level 0ms interruption time can already be supported in MR-DC.
Although radio level 0ms interruption time can be supported based on the definition given in 38.913, we understand the service level (i.e. DRB level) 0ms interruption time is also important. For the service level interruption time, since the network is not required to schedule the UE in every ms for normal services, a 0ms interruption time during HO seems not necessary. For the URLLC services, if 0ms interruption time is required, then an MN terminated split bearer can always be configured to ensure the 0ms interruption time. With an MN terminated split bearer:
· For "Case 2: SN change with the MN unchanged": 0ms interruption time can be achieved since the transmission in MCG path will not be impacted by the SN change.
· For "Case 4: MN change with SN change": Since 0ms interruption time of the MCG path can be achieved by DAPS HO, a service level 0ms interruption time can also be supported.
Observation 2: For cases 2 and 4, a service level (i.e. DRB level) 0ms interruption time can be supported by using MN terminated split bearer.
In Rel-16, 0ms interruption time has been supported by DAPS HO, during which the UE is required to maintain the communication with both source node and target node. If we extend DAPS HO to SN change involved mobility, then the UE will be required to maintain the communication with more than two NW nodes (e.g. for SA to EN-DC, the UE will be required maintain the communication with source node, target MN and target SN). Since DAPS HO cannot be easily extended to support the SN change involved mobility, and also considering the observations 1&2, we think that no further enhancements for the cases 2 and 4 are needed in Rel-17.
Proposal 1: There is no need to further study and define solutions for nearly 0ms interruption time for the “Case 2: SN change with the MN unchanged” and “Case 4: MN change with SN change”.

For “Case 1: handover between NR and LTE/EN-DC”
According to the current specs, only S1/Ng based procedure is supported for the inter-system handover (i.e. X2 based handover is not supported). Compared to the interruption time caused over the air interface, it seems the interruption time caused by core network is more critical. For example, if we assume that lossless handover can be supported and the SN status transfer procedure will be used to synchronize the PDCP variables between the source and the target node, once the SN status transfer message is transmitted from the source node and before the SN status transfer message is received by the target node, neither the source node nor the target node can generate new PDCP PDUs. Then some interruption time will be introduced anyway. Also considering the complexity in the interaction between the LTE protocol stack and the NR protocol stack, we think it is not necessary to support the nearly 0ms interruption time over the air interface for inter-system handover.
Proposal 2: For inter-system handover between NR and LTE/EN-DC, the support of lossless handover is sufficient for Rel-17, and the nearly 0ms interruption inter-system handover can be postponed, if deemed needed, to later releases.

For “Case 3: MN change with the SN unchanged”
Although we see some benefit to improve the interruption time for the case of a MN change without SN change, we think the “nearly 0ms interruption time” objective is not clear and seems too open. We prefer to have further clarifications on the potential enhancement in the scope and then indicate that the goal is to support the "MN change with SN unchanged procedure without RACH in SCG".
Proposal 3: The support of MN change with SN unchanged procedure without RACH in SCG can be considered in Rel-17. 

For the “Support of FR2 mobility enhancement, aiming at close to 0ms interruption time” 
We are fine to have some enhancements for FR2 mobility, but current scope seems also quite open and not clear. In our point of view, we think the following two alternatives can be considered:
· Alt1: Have a short study phase till RAN#88 to determine the solution
· Alt2: Limit the scope to TDM based DAPS HO
Proposal 4: For FR2 mobility enhancement, revise the objective according to one of the two alternatives:
· Alt1: Have a short study phase till RAN#88 to determine the solution
· Alt2: Limit the scope to TDM based DAPS HO
3. Conclusion and proposals
Based on the discussion above, the following observations and proposals are provided: 
Observation 1: Based on the definition in 38.913, a radio level 0ms interruption time can already be supported in MR-DC.
Observation 2: For cases 2 and 4, a service level (i.e. DRB level) 0ms interruption time can be supported by using MN terminated split bearer.
Proposal 1: There is no need to further study and define solutions for nearly 0ms interruption time for the “Case 2: SN change with the MN unchanged” and “Case 4: MN change with SN change”.
Proposal 2: For inter-system handover between NR and LTE/EN-DC, the support of lossless handover is sufficient for Rel-17, and the nearly 0ms interruption inter-system handover can be postponed, if deemed needed, to later releases.
Proposal 3: The support of MN change with SN unchanged procedure without RACH in SCG can be considered in Rel-17. 
Proposal 4: For FR2 mobility enhancement, revise the objective according to one of the two alternatives:
· Alt1: Have a short study phase till RAN#88 to determine the solution
· Alt2: Limit the scope to TDM based DAPS HO
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