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Introduction
In RAN2#105, RAN2 concluded the following points were FFS for Even further mobility enhancement in E-UTRAN [1]:
	=>FFS how security aspects are handled and whether changes to LTE baseline are needed.
=>FFS whether there is single active protocol stack or two simultaneously active protocol stacks 
=>FFS how to detach from the source cell (seen from the NW’s side and UE’s side)
=>FFS How to do data forwarding (early/late, including handling the SN, security, CHO impact)



After RAN2#105, the e-mail discussion [2] was started to identify and compare the impacts in both single and dual protocol stack cases. 
[bookmark: _GoBack]The summary was made after the email discussion, and there were some issues in that discussion. In addition, in RAN2#105bis, some details of Single PDCP entity and UL UP handling during handover were discussed at the offline discussion [3]. In this paper, we would like to discuss some issues to progress.
Discussion
0ms Interruption time for DL and UL
In 36.881, a service interruption time in handover was defined that the duration between the time when UE stops transmission/reception with the source eNB and the time when target eNB resumes transmission/reception with the UE.
To achieve 0ms interruption time of UL, at least, it is necessary to continue the transmission/reception with the source eNB until the RAR reception from the target eNB because the first PUSCH resources are scheduled by RAR.
However, in this case, although it is not impossible to use the first PUSCH resources (scheduled by RAR) not only for RRCConnectionReconfigurationComplete message but also user data, to support efficient scheduling of UL, it is necessary to transmit BSR (e.g. using the first PUSCH resources).
It means if single active protocol stack (option 2) is used, it is possible to achieve 0ms interruption time of UL by continuing the transmission/reception with the source eNB until the successful first PUSCH (i.e. RRCConnectionReconfigurationComplete message + BSR) transmission. After that, how UL resources are allocated is just scheduling issue.
Observation 1: 0ms interruption time of UL can be achieved if UE continues the transmission with the source eNB until the successful first PUSCH transmission.
In DL case, UE can receive the user data after the reception of RAR in CFRA case and after the contention resolution in CBRA case. However, before sending the PDCP status report to the target eNB, UE may receive duplicated packets which are already received from source eNB.
If PDCP status report is transmitted in first UL resources, it is possible to achieve 0ms interruption time of DL by continuing the transmission/reception with the source eNB until the successful first PUSCH transmission (i.e. same as UL case).
Observation 2: 0ms interruption time of DL can be achieved if UE continues the reception with the source eNB until the successful first PUSCH transmission and if the PDCP status report is transmitted using the first PUSCH resources.
[bookmark: _Hlk7622539]Proposal 1: To achieve 0ms interruption time, dual active protocol stack or single active protocol stack (option 2) should be selected.

Single/dual UL new data transmission
In the offline discussion during the previous meeting, UL UP handling for dual active protocol stack was one of the discussion points.
There are two following options to handle the new data transmission from UE.
Single UL new data transmission:
UE stops UL new data transmission with the source eNB at a particular time (e.g. upon reception of the first UL grant from the target eNB). However, to achieve the efficient scheduling, UE should continue DL HARQ ACK/NACK, UL HARQ retransmission, and some CSI feedbacks with source eNB after the particular time.
Proposal 2: UE should continue DL HARQ ACK/NACK, UL HARQ retransmission, and some CSI feedbacks with source eNB after reception of the first UL grant from the target eNB.
Dual UL new data transmission:
UE continues UL transmission with both source and target eNBs until the source cell is released.

For both single UL and dual UL options, UE can exchange user plane packets to eNB(s) seamlessly.
On the other hand, one eNB’s PDCP needs to wait packets till all forwarded packets from another eNB’s regardless either single UL or dual UL options and how the data forwarding is handled is RAN3 scope. 
Observation 3: How the data forwarding is handled is RAN3 scope.
Therefore, at least from the RAN2 point of view, there are no difference between single UL and dual UL options. If duplicated new data are transmitted by dual UL, it has a merit for the handover robustness but there are some concerns about the transmission power due to the higher probability of the simultaneous transmission. To avoid the unnecessarily complexity, it is feasible to use single UL new data transmission option.
Proposal 3: Single UL new transmission should be used, regardless of solutions.

Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: 0ms interruption time of UL can be achieved if UE continues the transmission with the source eNB until the successful first PUSCH transmission.
Observation 2: 0ms interruption time of DL can be achieved if UE continues the reception with the source eNB until the successful first PUSCH transmission and if the PDCP status report is transmitted using the first PUSCH resources.
Proposal 1: To achieve 0ms interruption time, dual active protocol stack or single active protocol stack (option 2) should be selected.
Proposal 2: UE should continue DL HARQ ACK/NACK, UL HARQ retransmission, and some CSI feedbacks with source eNB after reception of the first UL grant from the target eNB.
Observation 3: How the data forwarding is handled is RAN3 scope.
Proposal 3: Single UL new transmission should be used, regardless of solutions.
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