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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 two remaining PDCP issues of the DAPS handover.
Discussion
PDCP reordering


Figure 1: Legacy NR PDCP reordering and ROHC decompression
According to the TS 38.323 as quoted in Annex A, the PDCP entity delivers the PDCP SDU(s) to the upper layers after reordering and after the decompression, and the header decompression is performed at the same time when the PDCP entity delivers the packet to the upper layer, there is no early decompression of the PDCP SDU(s). As the example illustrated in the above Figure 1, after the reordering, the PDCP delivers the PDCP SDU(s) to the ROHC decompression instance one by one (e.g. 1->2->..), and the ROHC decompression instance decompresses the PDCP SDU(s) and delivers the PDCP SDU(s) to the upper layers one by one (e.g. 1->2->..).


Figure 2: RUDI handover and ROHC decompression
Then for the DAPS handover, the same principle as specified in the current NR specification can be reused. Then if the ROHC decompression is perform at the same time when the NR PDCP entity delivers the PDCP SDU(s) to the upper layers, there is no issue to be resolved. As Figure 2 illustrated above, after the PDCP reordering, the PDCP entity delivers the packet in-order to the upper layer, and at the same time the ROHC decompresses the in-order delivered PDCP packet. Therefore all the decompressed PDCP SDU(s) delivered to the upper layer are in-order. 
Proposal 1: For the DAPS DRB, the ROHC decompression is performed at the same time when the NR PDCP entity delivers the PDCP SDU(s) to the upper layers after reordering, as the legacy NR PDCP.
Uplink duplicated PDCP SDU(s)


Figure 3: 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 3 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 RUDI handover, the source node and the target node could receive some duplicated packets at the same time as illustrated above. Then it is not clear how the RAN discards the duplicated packets and ensure the in-sequence delivery to the CN. 
Proposal 2: RAN2 is kindly requested to discuss how the RAN discards the duplicated packets and ensures the in-sequence delivery to the CN during the DAPS handover.

Conclusions
Based on the analysis given above, we have the following observations and proposals：
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.
Proposal 1: For the DAPS DRB, the ROHC decompression is performed at the same time when the NR PDCP entity delivers the PDCP SDU(s) to the upper layers after reordering, as the legacy NR PDCP.
Proposal 2: RAN2 is kindly requested to discuss how the RAN discards the duplicated packets and ensures the in-sequence delivery to the CN during the DAPS handover.
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Annex A
The following text is quoted from 38.323 [2]:
	If the received PDCP Data PDU with COUNT value = RCVD_COUNT is not discarded above, the receiving PDCP entity shall:
-	store the resulting PDCP SDU in the reception buffer;
-	if RCVD_COUNT >= RX_NEXT:
-	update RX_NEXT to RCVD_COUNT + 1.
-	if outOfOrderDelivery is configured:
-	deliver the resulting PDCP SDU to upper layers.
-	if RCVD_COUNT = RX_DELIV:
-	deliver to upper layers in ascending order of the associated COUNT value after performing header decompression, if not decompressed before;
-	all stored PDCP SDU(s) with consecutively associated COUNT value(s) starting from COUNT = RX_DELIV;
-	update RX_DELIV to the COUNT value of the first PDCP SDU which has not been delivered to upper layers, with COUNT value > RX_DELIV;
-	if t-Reordering is running, and if RX_DELIV >= RX_REORD:
-	stop and reset t-Reordering.
-	if t-Reordering is not running (includes the case when t-Reordering is stopped due to actions above), and RX_DELIV < RX_NEXT:
-	update RX_REORD to RX_NEXT;
-	start t-Reordering.
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