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1. Introduction 
In email discussion 108#66[1], the open issues on supporting DAPS HO were discussed and a report with the proposals is provided by the rapporteur. However, some of the proposals still require online discussion as listed below: 
Proposal 17.	Online discussion on whether second status report is needed when upper layer requests a PDCP reconfiguration with RLC entity release. 
Proposal 18.	Online discussion on whether status report is needed for RLC UM.

In this contribution, we provide our views for these proposals.
2. Discussion
2.1 PDCP Status Report on source connection release
Below are the agreements on DAPS HO PDCP handling from RAN2#108
3	When upper layers request a PDCP reconfiguration, UE shall performs PDCP reconfiguration from the normal PDCP to DAPS PDCP.
4	For the change from the normal PDCP to DAPS PDCP, UE establishes a ciphering function, integrity protection function and ROHC protocol stack and applies the security algorithms and keys provided by upper layer.
5	When upper layers request a PDCP reconfiguration and the source protocol is released, UE shall performs PDCP reconfiguration from DAPS PDCP to normal PDCP. 
6	For the change from DAPS PDCP to the normal PDCP, UE releases the ciphering function, integrity protection function associated to the released RLC entity. FFS how RoHC is handled
7	PDCP status report is triggered when UL switching occurs (from MAC to RRC to PDCP). Since PDCP has switched to target, it is transmitted to target only.
FFS whether PDCP status report is triggered when upper layer requests a PDCP reconfiguration with source protocol release.

As per the agreement #6, UE sends a PDCP status report to target cell when UL switching occurs. At this point, the target cell is informed of the status of the DL PDCP PDUs received over the source cell. Hence, the target cell can update the forwarded DL PDCP PDU buffer. UE switches the UL PDCP data transmission to the target cell upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA).  
[bookmark: _Ref32338127]Observation 1. UE sends a PDCP status report to target cell when UL PDCP data Tx is switched to the target cell upon successful RACH during DAPS HO.
On receiving the RRC Reconfiguration complete message indicating the successful HO execution of the UE to the target cell, the target cell is expected to initiate the release of the source connection as DAPS HO is successful. If the target cell releases the source cell connection immediately, the number of packets that are sent successfully on source first than the target before source connection release are going to be minimal. Also, the target link is a better link than the source link after HO, hence most of the new packets are expected to be transmitted successfully on the target before source. Thus, sending a second status report for reducing the duplicate packets does not seem to be providing major performance gains.
[bookmark: _Ref32338139][bookmark: _Ref32502572][bookmark: _Ref32338134]Observation 2. Target cell sends the Source connection release indication to the UE on reception of the RRC Reconfiguration complete message from the UE, following successful RACH during DAPS HO. 
Observation 3. The amount of DL data sent successfully on the source connection first than the target, after UL data Switching to the target cell and before the source connection release, is expected to be small as the target link quality is better than the source link after DAPS HO.
Proposal 1. RAN2 discuss the performance benefits of second PDCP status report considering the source connection is released immediately after a successful DAPS HO.  
2.2 PDCP Status Report for RLC UM
Services requiring low latency typically use RLC UM on the radio interface as they cannot tolerate the RLC AM related retransmission latencies. 
During DAPS HO, the source gNB initiates early downlink data forwarding towards the target gNB for both RLC AM and RLC UM DRBs immediately after sending the DAPS handover command to the UE. Before the successful completion of the DAPS HO, source gNB continues sending the DL data to the UE. Thus, some of the PDCP SDUs that are forwarded to the target gNB are successfully sent over the source connection before DAPS HO completion. 
Once the UE completes the handover (i.e., transmits the RRC reconfiguration complete message), the target gNB sends the forwarded DL PDCP SDUs to the UE before sending new data from 5GC. This results in duplicate transmissions and introduce additional service latency. 
For RLC AM DRBs, the occurrence of duplicates over the air interface in the target gNB is minimised by means of UE sending a PDCP Status report after UL data Tx switching to the target cell as per the RAN2#108 agreement#7 listed above. The target gNB uses the PDCP status report to discard the PDCP SDUs successfully transmitted over source connection from the forwarded PDCP SDU buffer. Without introducing the PDCP status report for RLC UM DRBs, the services using RLC UM will experience latencies due to duplicate transmissions on the target connection for the forwarded PDCP SDUs that were successfully transmitted over the source. Thus, we think that is beneficial to extend the PDCP status report tx after UL data tx switching agreement to RLC UM DRBs as well. 
[bookmark: _Ref32338144]Observation 4. During DAPS HO, the source gNB initiates early downlink data forwarding towards the target gNB for both RLC AM and RLC UM DRBs. 
[bookmark: _Ref32338148]Observation 5. For RLC AM DRBs, the occurrence of duplicate transmission for the forwarded PDCP SDUs in the target gNB is minimised by means of UE sending a PDCP Status report after UL data Tx switching to the target cell. 
[bookmark: _Ref32338152]Observation 6. In the absence of PDCP status report for RLC UM DRBs, the target gNB transmits all the source gNB forwarded DL PDCP SDUs to the UE before sending new data from 5GC resulting in duplicate PDCP SDU transmission latency for the low latency services using RLC UM. 
[bookmark: _Ref32338166]Proposal 2. UE sends a PDCP Status report to the target cell after UL data Tx switching to the target cell for RLC UM DRBs. 
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. UE sends a PDCP status report to target cell when UL PDCP data Tx is switched to the target cell upon successful RACH during DAPS HO.
Observation 2. Target cell sends the Source connection release indication to the UE on reception of the RRC Reconfiguration complete message from the UE, following successful RACH during DAPS HO. 
Observation 3. The amount of DL data sent successfully on the source connection first than the target, after UL data Switching to the target cell and before the source connection release, is expected to be small as the target link quality is better than the source link after DAPS HO.
Proposal 1. RAN2 discuss the performance benefits of second PDCP status report considering the source connection is released immediately after a successful DAPS HO.  
Observation 4. During DAPS HO, the source gNB initiates early downlink data forwarding towards the target gNB for both RLC AM and RLC UM DRBs.
Observation 5. For RLC AM DRBs, the occurrence of duplicate transmission for the forwarded PDCP SDUs in the target gNB is minimised by means of UE sending a PDCP Status report after UL data Tx switching to the target cell.
Observation 6. In the absence of PDCP status report for RLC UM DRBs, the target gNB transmits all the source gNB forwarded DL PDCP SDUs to the UE before sending new data from 5GC resulting in duplicate PDCP SDU transmission latency for the low latency services using RLC UM.
[bookmark: _GoBack]Proposal 2. UE sends a PDCP Status report to the target cell after UL data Tx switching to the target cell for RLC UM DRBs.
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