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1.	Introduction
For reduction of user data interruption during handover, the following agreements are made in the RAN2 #105 [1]:
Agreements

1	Specify the ”non-split bearer” solution candidate for the Rel-16 E-UTRA enhancements minimizing the interruption time during mobility.

2	Decide during the work item phase whether a single active protocol stack or two active protocol stacks are used in enhanced Rel-16 E-UTRAN mobility solution.

In RAN2 #105bis, there is still no conclusion whether to use single or dual active protocol stacks, and it is only agreed that any solution that is specified will be modelled as a single PDCP entity on UE side.
In this document, we discuss PDCP impact for non-split dual active protocol stacks solution.
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During last meeting, some common details are agreed for non-split bearer solution, including that SN assignment is done at source eNB, and ROHC and remaining PDCP tasks shall be then executed at the each cell. For non-split bearer solution with two active protocol stack, packets from source eNB and target eNB can be received simultaneously, packets out of order and duplication issue should be taken care off. 
In Rel-12 standardization work of LTE split bearers, to deal with PDCP-PDU losses in transit from MeNB to SeNB on the X2 interface, t-reordering based PDCP reordering is applied. Duplication may happen when the packet is retransmitted by the SeNB, and duplication detection/discard behaviour is specified. For non-split bearer with two active protocol stack, even though the user plan protocol stack is slight different with LTE DC, the reordering and duplication detection procedure is quite similar.
Proposal 1: For DL data transmission, PDCP reordering and duplication detection similar to existing procedure for split bearer should be adopted.
Before data anchor eNB is switched from source eNB to target eNB, SN of packets transmitted over target eNB leg is assigned by source eNB. After connection has been established between target eNB and UE, target eNB will perform path switch to change the downlink anchor form source eNB to target eNB. And after path switch procedure, instead of being assigned by source eNB, it is the target eNB to do the SN assignment operation. 
One issue here would be how to ensure PDCP SN continuity during this anchor switch procedure for RLC AM mode bearer. If the continuity is not properly handled, there is possibility that the newly received PDCP SDUs are assigned with SNs that have already been given to PDCP packets by source cell. In that case, the packets may be considered as duplicated and will be discarded by the receiver side, which causes loss of packets. 
One potential solution may be that after the completion of path switch procedure, target eNB enquiry source eNB on the last PDCP SN that has been assigned. And after receiving feedback from source eNB, the target eNB is able to set proper SN for the following packets. 
Proposal 2: The PDCP SN continuity should be properly handled for RLC AM bearer when data anchor is switch from source eNB to the target eNB.
For legacy handover, re-transmission of unacknowledged PDCP SDUs shall be performed for RLC AM mode bearer when UE accesses successfully to the target eNB.
For dual active protocol stack, after sending HO command, UE connects to both serving cell and target cell with two full protocol stacks, and since the source cell is not released, there is no need to perform PDCP re-transmission immediately when UE accesses to the target cell. 
The transmission of source eNB will be released some time later, and in order to achieve lossless handover, when the source eNB is released, PDCP re-transmission should be performed by the target eNB. 
Proposal 3: PDCP re-transmission should be performed by the target eNB for RLC AM bearer when the connection with the source cell is released.
3.	Conclusion
In this paper, PDCP impact for non-split dual active protocol stack solution is discussed, and the following proposals are given:
Proposal 1: For DL data transmission, PDCP reordering and duplication detection similar to existing procedure for split bearer should be adopted.
Proposal 2: The PDCP SN continuity should be properly handled for RLC AM bearer when data anchor is switch from source eNB to the target eNB.
Proposal 3: PDCP re-transmission should be performed by the target eNB for RLC AM bearer when the connection with the source cell is released.
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