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[bookmark: _Ref165266342]Introduction
According to the RAN2#107bis meeting discussion on the DAPS (Dual Active Protocol Stack) handover [1], the RAN2 agreements which may impact the PDCP operation are listed as below:
	· One common PDCP reordering is used to realize in-order delivery for header decompression and in-order delivery of PDCP SDUs to upper layer.  FFS which part of operation is left to UE implementation.
· After UL new data transmission switching, data available for transmission/the PDCP data volume is indicated to the MAC entity associated to the target eNB/gNB. UE starts retransmission of packets from the earliest unacknowedged SDU of source cell.

	· The UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB.
· When an uplink grant indicating the HARQ new transmission is received in the source link after UL data switching, the UE is expected to perform the corresponding UL transmission accordingly.


In this contribution, we discuss the issue on the uplink duplicated PDCP SDUs.

Discussion
Uplink duplicated PDCP SDU(s)


Figure 1: Packet transmission after PDCP data transmission switching
As RAN2 agreed that the UE keeps the HARQ (re)transmission via the source link and starts retransmission of packets from the earliest unacknowledged SDU of source cell after uplink data switching, some duplicated PDCP PDU could be transmitted to both the target node the source node. According to the Figure 1 illustrated above, after the PDCP data transmission switching from the source link to the target link, the packets (e.g. 1/2/3/4) buffered in the source link (i.e. RLC and HARQ) will be retransmitted via the target link. Then both the source node and the target node will receive the same packets. 
Observation 1: Both the source node and the target node will receive some duplicated packets after the UL PDCP data transmission switching.
According to the legacy handover procedure, the source node at the handover delivers the received in-sequence packets (e.g. 1/2/3/4) to the CN, and the subsequent out-of-sequence packets (e.g. 6/8/9) will not be sent to the CN via the source node and could be forwarded from the source node to the target node. The PDCP entity of the UE retransmits all the PDCP SDU (e.g. 5/6/7/8/9) from the first unacknowledged PDCP SDU. The target node discards the duplicated packets (e.g. 6/8/9) and delivers the received in-sequence packets (e.g. 5/6/7/8/9) to the CN.
Observation 2: At the legacy handover, the source node delivers the received in-sequence packets to the CN.
Observation 3: At the legacy handover, the target node delivers the received in-sequence packets to the CN after discarding duplicated packets.
However during the DAPS handover, the source node and the target node could receive some duplicated packets at the same time (i.e. before the release of the source connection) as illustrated above. Then as the source node does not know the exact time point when the UE completes its RACH to the target cell, the source node would keep the uplink data transmission to the CN before the release of the source connection. 
Observation 4: The source node can keep the uplink data transmission to the CN before the release of the source connection.
Then after indicating the release of the source connection, the target node would indicate the DAPS release to the target node. In order to avoid the duplicated packet at the target node, the source node can send the received PDCP SN status (e.g. “Receive Status Of PDCP SDU” in the SN STATUS TRANSFER message) to the target node so as to assist the target node to drop the uplink duplicated packet. For example, when the source node receives the DAPS release indication from the target node, the source node could receive a few PDCP SDUs with non-continuous SNs (e.g. 1/3/4). Then after transmitting packet 1 to the CN, the source node can send the received PDCP SN status (e.g. first missing PDCP SN is 2, and the packets of PDCP SN 3 and 4 are received) to the target node. Then the source node can drop the packet 3 and 4, and the target node can start sending packets to the CN from the PDCP SDU starting from SN 2.
Proposal 1: To inform RAN3 the potential issue of uplink duplicated PDCP SDUs for DAPS handover.
Proposal 2: The source node sends the “Receive Status Of PDCP SDU” to the target node after stopping the packet transmission to the CN.

Conclusions
Based on the analysis given above, we have the following observations and proposals：
[bookmark: _Toc502437832]Observation 1: Both the source node and the target node will receive some duplicated packets after the UL PDCP data transmission switching.
Observation 2: At the legacy handover, the source node delivers the received in-sequence packets to the CN.
Observation 3: At the legacy handover, the target node delivers the received in-sequence packets to the CN after discarding duplicated packets.
Observation 4: The source node can keep the uplink data transmission to the CN before the release of the source connection.
Proposal 1: To inform RAN3 the potential issue of uplink duplicated PDCP SDUs for DAPS handover.
Proposal 2: The source node sends the “Receive Status Of PDCP SDU” to the target node after stopping the packet transmission to the CN.
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