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1. [bookmark: OLE_LINK9]Introduction
During the first discussion in RAN2#103bis, the following agreements were made for multiple connectivity based solutions based on the discussion of [1]:
=>	Use the protocol stack comparison in this contribution as baseline for further discussions between the split bearer and non-split bearer solutions.
=>	We should discuss the security key aspects more when we discuss the details of the solutions.
=>	Consider how to do reordering in non-split case
=>	FFS whether single or dual RRC (and e.g. whether we have 1 or 2 S1-C connections) is considered (S1-C would affect also RAN3)
=>	FFS how duplication is considered (depending on solution details)
In this contribution, we try to give some general requirements for the multiple connectivity based mobility.
2. Discussion
[bookmark: OLE_LINK1]At last meeting, the multiple connectivity based mobility is discussed mainly from the perspective of reducing user data interruption during handover. However, besides the UP interruption reduction, mobility robustness is another key factor of mobility performance enhancement. So when addressing the UP interruption reduction, the mobility robustness should be ensured as well, i.e. the HOF rate, Ping-Pong rate and RLF should be kept as low as possible. 
[bookmark: OLE_LINK2]For the state of art handover procedure, including the basic handover and the enhanced handover with the combination of MBB and RACH-less, the measurement report (MR) is transmitted to the NW and the HO command is issued to the UE before the connection with target cell is ready for data transmission. There’s high risk that the MR or HO command may fail due to the rapid signal quality deterioration in the source, thus causing HOF or RLF. With the adoption of the multiple connectivity based mobility, if the UE accesses the target while the source quality is still good enough and keeps data transfer with the source and target for some time, the RRC signaling (e.g. MR and HO command) can be transmitted both on the source link and target link, in this way, the issue can be solved. 
Observation1: Besides UP interruption reduction, the multiple connectivity based mobility can also be used to reduce the HOF and RLF caused by the failure of MR and HO command.
Besides, for the existing handover procedure, to avoid the risk of MR or HO command failure, the NW may initiate handover a little bit early, which may result in a too early HO as a consequence. In this case, HOF caused by random access failure in the target may happen. Or RLF or Ping-Pong handover may occur immediately after the UE accesses the target. With the adoption of the multiple connectivity based mobility, the UE can be kept in the multi-connected state and then change to the target until the radio condition in the target becomes good enough thus avoiding unnecessary HOF, RLF or Ping-Pang.
Observation2: Besides UP interruption reduction, the multiple connectivity based mobility can also be used to avoid the unnecessary HOF, RLF or Ping-Pong caused by too early HO.
Proposal1: For multiple connectivity based mobility, the UE can be kept in the multi-connected state for some time to improve mobility robust and avoid the unnecessary HOF, RLF or Ping-Pong.
In the current system, after sending MR, if the radio condition of the source cell deteriorates rapidly before the reception of HO command, RLF may happen and the RRC Connection Reestablishment will be triggered, causing large user plane interruption as a result. With the adoption of the multiple connectivity based mobility, the UE can be kept in the multi-connected state for some time. When RLF is declared on the source, the UE should be allowed to report the failure to the NW via the connection between the UE and the target to avoid unnecessary RRC Connection Reestablishment.
Proposal2: For multiple connectivity based mobility, the UE should be allowed to report the failure of the source link to the NW via the connection between the UE and the target to avoid unnecessary RRC Connection Reestablishment.
As discussed above, the multi-connected state should be maintained for some time. During this period, the radio condition may be changed and the target node may not be suitable for HO anymore. Then in this situation, the source node should be allowed to release the connection to the target node and cancel the multiple connectivity based mobility, or change the target node for HO.
Besides, after the connection is established between the UE and the target node, the load condition in the target may change. And there may cases that the RLC in the target reaches the maximum number of retransmissions, the target detects uplink out of coverage etc. In those circumstances, the target node should be allowed to modify the configuration of the radio resources or trigger the release of the target connection.
Proposal3: After the connection is established between the UE and the target node, the target node should be allowed to modify the configuration of the radio resources or trigger the release of the target connection.
Per analysis above, although it is proposed to allow the target node to modify the configuration of the radio resources or trigger the release of the target connection, it’s not necessary to allow the target node to configure the RRM measurement before the handover is completed. In other words, it’s the source node that makes handover decision (or role change decision) based on the RRM measurement configured by itself and the corresponding MR received from UE.
Proposal4: Before the handover is completed, only the source node is allowed to configure the RRM measurement.
At last meeting, one of the listed FFS issues was the following:
=>	FFS whether single or dual RRC (and e.g. whether we have 1 or 2 S1-C connections) is considered (S1-C would affect also RAN3)
Per the above discussion, we propose to send the MR and HO command via both the source link and target link to improve mobility robust, to allow the UE to report the failure of the source link to the NW via the target link and to allow the target node to modify the configuration of the radio resources. However we don’t think it’s necessary to support dual RRC or dual S1-C for the purpose of mobility enhancement. The duplicated copy of the MR and HO command can be sent on the target via split SRB. Similarly, the report of the failure of the source link can be reported via the split SRB part on the target link. And the radio resource modification triggered by the target can be sent via the SRB on the source or via the split SRB too. So given that, we should stick to the current single RRC state to avoid introducing unnecessary extra complexity in the LTE spec. Meanwhile, there’s definitely no need to support dual S1-C connections to minimize the impact on CN.
Proposal5: For multiple connectivity based mobility, support only single RRC and single S1-C connection.
3. Conclusion and proposals
In this contribution, we try to give some general requirements for the multiple connectivity based mobility with the following observations and proposals:
Observation1: Besides UP interruption reduction, the multiple connectivity based mobility can also be used to reduce the HOF or RLF caused by the failure of MR and HO command.
Observation2: Besides UP interruption reduction, the multiple connectivity based mobility can also be used to avoid the unnecessary HOF, RLF or Ping-Pong caused by too early HO.
Proposal1: For multiple connectivity based mobility, the UE can be kept in the multi-connected state for some time to improve mobility robust and avoid the unnecessary HOF, RLF or Ping-Pong.
Proposal2: For multiple connectivity based mobility, the UE should be allowed to report the failure of the source link to the NW via the connection between the UE and the target to avoid unnecessary RRC Connection Reestablishment.
Proposal3: After the connection is established between the UE and the target node, the target node should be allowed to modify the configuration of the radio resources or trigger the release of the target connection.
Proposal4: Before the handover is completed, only the source node is allowed to configure the RRM measurement.
Proposal5: For multiple connectivity based mobility, support only single RRC and single S1-C connection.
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