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Introduction
In meetings, we made some progress on the procedures of dual active protocol stacks (DAPS) handover. One of the major issues in handover procedures is PDCP status report. 
For AM DRBs, we agreed to have two PDCP status reports:
1) When upper layer requests a uplink data switching;
2) When upper layer requests a PDCP entity reconfiguration and the associated RLC entity is released for a radio bearer (i.e. upon source cell release).
For UM DRBs, however, the PDCP status report is still listed in remaining open issues after RAN2#109e meeting (Feb. 2020).
	PDCP:
- DICS2_1. Discuss whether the PDCP status report for UM DRBs is needed. 
- DICS2_1: Discuss whether the second PDCP status report for UM DRBs is introduced or not if the PDCP status report for UM DRBs is introduced.


Although this issue is included in the email discussion “[Post109e#11][MOB] Resolving open issues for DAPS (Intel),” in this contribution, we would like to provide more details about the operation of PDCP status report for UM DRBs in DAPS handover.
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PDCP Status Report in legacy handover
For RLC-AM, unacknowledged PDCP SDUs are forwarded to target node, and PDCP status report can help target node skip transmission of PDCP SDUs that are actually received by UE but source node has not received the corresponding acknowledgements. As an example illustrated in Figure 1, unacknowledged SDUs (#1, #2, #4, and #6) are forwarded to target node upon handover, and the PDCP status report tells target node to skip SDU #1 and transmits SDUs failed in source node (SDU#2, #4, and #6). Eventually all SDUs are received without duplicated transmission. 

 
Figure 1. PDCP Operation in Legacy Handover for AM DRBs
For UM DRBs, only PDCP SDUs not transmitted by source cell are forwarded to target cell, and there is no need for PDCP status report. The SDUs failed in source node (SDU#1, #2, and #4) are not forwarded to target node, and will never be received by UE.


Figure 2. PDCP Operation in Legacy Handover for UM DRBs
PDCP Status Report in DAPS Handover for UM DRBs
To reduce the interruption in handover procedures, the network may perform Early Data Forwarding (EDF), which means data forwarding that is initiated before the UE executes the handover. EDF is applied in DAPS handover. Moreover, when EDF is initiated, the source node may (1) forward only PDCP SDUs that are not to be transmitted by source node to target node, or (2) forward ALL PDCP SDUs from source node to target node. The latter is referred to as duplication. Notice that since we consider UM DRBs, if a PDCP SDU is already transmitted by source node, it shall not be forwarded to target node (even not received by UE).
We now discuss the PDCP operation in DAPS handover for UM DRBs. In DAPS handover, UE receives PDCP SDUs from both source and target nodes during the handover procedure. If PDCP SDU duplication is not applied, the source node may keep some SDUs to be transmitted by itself, and forward (with EDF) subsequent SDUs to the target node. An example illustrated in Figure 3, upon EDF initiation, source node forwards PDCP SDUs #6 & #7 to target. SDUs #1 to #5 are transmitted by source node, and the target node starts transmission for SDUs #6 and #7 when uplink data switching happens. SDU#2 is lost and is never retransmitted by either node. We do not need PDCP status report in this case, since all PDCP SDUs forwarded to target node are never transmitted by source node. 
Observation 1:	In DAPS HO for UM DRB without duplication, PDCP status report is not necessary. 


Figure 3.	PDCP Operation in DAPS Handover for UM DRBs, without Duplication
If PDCP SDU duplication is applied, the source node forwards all SDUs to target node. As illustrated in Figure 4, PDCP status report may be sent by UE:
· UE sends PDCP status report upon UL data switching, and target node knows that SDU#1 & #3 have been received, but SDU#2 has not. Target node then transmits SDU#2 to UE, and this becomes effectively a retransmission for SDU#2, though retransmission is not supported for UM DRBs, and it may be too late for UE to receive SDU#2.
· UE sends a second PDCP status report upon source cell release, indicating that SDU#4 and #5 have been received. Target node then skips the transmission of SDU#5, but SDU#4 has been transmitted before the status report, and the duplication is detected and resolved by UE. 
From the above descriptions, we observe that a PDCP status report for UM DRBs may result in retransmissions of SDUs by target node. It also helps avoid transmission of duplicated SDUs, but duplication is still possible and UE needs to detect and resolve duplicated SDUs. 
Observation 2:	In DAPS HO with duplication, PDCP status report may result in retransmissions by target node for SDUs failed in source node.
[bookmark: _GoBack]Observation 3:	In DAPS HO with duplication, PDCP status report helps avoid transmission of some duplicated SDUs, but duplication in UE is still possible and UE needs to detect and resolve duplicated SDUs.


Figure 4.	PDCP Operation in DAPS Handover for UM DRBs, with Duplication
Based on the above discussions, we understand that the major benefit of PDCP SDU duplication in DAPS handover is that target node may help retransmit SDUs failed in source node. However, for UM DRBs retransmission may be meaningless since the service is usually real-time and a delayed SDU may still be discarded by UE. Therefore, we suggest that PDCP SDU duplication is not applied for UM DRBs, and then PDCP status report is not needed.
Proposal 1:	In DAPS HO, PDCP SDU duplication and PDCP status report are not applied to UM DRBs.
Conclusion
We have the following observations:
Observation 1:	In DAPS HO for UM DRB without duplication, PDCP status report is not necessary. 
Observation 2:	In DAPS HO with duplication, PDCP status report may result in retransmissions by target node for SDUs failed in source node.
Observation 3:	In DAPS HO with duplication, PDCP status report helps avoid transmission of some duplicated SDUs, but duplication in UE is still possible and UE needs to detect and resolve duplicated SDUs.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	In DAPS HO, PDCP SDU duplication and PDCP status report are not applied to UM DRBs.
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