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1. Introduction
During last RAN2 meeting, good progress has been made for the details of DAPS based handover in LTE and NR.
When dual active protocol stack is established, the PDCP SN allocation anchor is located at the source eNB/gNB. Sometime later, the PDCP SN anchor shall be switched to the target side. Currently, it is not clear when and how to perform PDCP SN allocation anchor switch. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In this contribution, we provide our views on the remaining issues on the PDCP anchor relocation for DPAS handover
2. Discussion
With dual protocol stack being activated, the source eNB/gNB forwards PDCP SDUs to the target eNB/gNB for transmission, while maintain DL transmission to the UE. To ensure packet reordering can be performed at the receiving side, the responsibility of PDCP SN assigning shall be taken by only one node, which is the source eNB/gNB at least for the initial phase of dual active stack. 
At some time point later, the DL PDCP SN allocation anchor should be switched to the target eNB/gNB side. The potential time point could be:
Option 1. when source eNB/gNB is released; 
Option 2. sometime before source eNB/gNB is released, e.g. when UE access successfully to the target eNB/gNB. 

Firstly, the switch of PDCP anchor should be accompanied with path switch procedure, otherwise, the packets have to be forwarded from the source eNN/gNB to the target eNB/gNB for SN allocation. This is not expected as it would introduce additional X2/Xn latency. 
Observation 1: the switch of DL PDCP SN allocation anchor should be accompanied with path switch procedure
Additionally, in case of the PDCP SN anchor is switched to the target side, and the source node is not released, additional standardization effort is needed to specify the behavior that target node forward packets back to the source node for transmission, and there is no obvious benefit for this. If packets received by the target from core network are not sent to the source node, it means that the source node can only drain the buffered packets, the benefit of keep source node is even smaller. And additional X2/Xn messages are needed to release the source node. Therefore, we think option 1) is simpler and more straightforward, i.e. the PDCP anchor is switched to the target only when source eNB/gNB is released.
Proposal 1: the DL PDCP SN allocation anchor is switched to the target eNB/gNB when source eNB/gNB is released.

With above proposal being agreeable, when source eNB/gNB is released, instead of being allocated by source eNB, the PDCP SN should be assigned by the target eNB/gNB. 
For legacy handover, the following two types of data are forwarded to the target eNB/gNB for RLC AM:
1) all downlink PDCP SDUs with their SN that have not been acknowledged by the UE
2) without a PDCP SN fresh data arriving over S1/NG
For 1), the PDCP SN of forwarded SDUs is carried in the "PDCP PDU number" field of the GTP-U extension header. For 2), the SN STATUS TRANSFER including DL COUNT Value is sent to the target eNB/gNB to be used.
[bookmark: OLE_LINK38]For RLC AM mode bearer, to support lossless handover in DAPS, similar to legacy handover, PDCP SDUs transmitted by source eNB/gNB but not being acknowledged by the UE before release of source eNB/gNB, can be retransmitted by the target eNB/gNB. Therefore, data forwarding similar to legacy handover can be applied, source eNB/gNB forward in order to the target eNB/gNB
1) all DL PDCP SDUs sent by source eNB with their SN that have not been acknowledged by the UE
2) all DL PDCP SDUs with SN but haven’t been sent by the source eNB/gNB or to the target eNB/gNB
3) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]without a PDCP SN fresh data arriving over S1/NG interface. 
For 1) and 2), the SN can be carried in GTP-U extension header. For 3), source eNB/gNB also informs the target eNB/gNB about the next DL PDCP SN to allocate to a packet which does not have a PDCP sequence number yet by using SN STATUS TRANSFER. 
Proposal 2: when source eNB/gNB, is released, the source eNB/gNB sends SN STATUS TRANSFER to the target eNB/gNB, for the use of initial value of SN and HFN of DL PDCP packet without SN yet.

In legacy handover, PDCP status report can be configured to be sent to target eNB after PDCP re-establishment. Another issue for DAPS handover is when UE sends status report to the target node? Three options can be considered.
Option 1. Only when UE successfully access to the target eNB/gNB, i.e. when normal PDCP entity is changed to single PDCP entity 
Option 2. Only when source eNB is released, i.e. when normal PDCP entity is changed to single PDCP entity
Option 3. UE send PDCP status report when access successfully to the target eNB/gNB, and when source eNB/gNB is released, i.e. when PDCP entity type change.

For Option 1, the PDCP status report is useful to help the target node to discard if duplicated packets are transmitted by source and target eNB. However, since it is agreed that PDCP packet duplication does not need to be supported in combination with DAPS, the PDCP status report upon HO success is not necessary if only no-duplicated packets are forwarded to the target node. In Addition, since the source node will continue DL data transmission before it is released, and some packets that have been transmitted by the source node but not acknowledged will be forwarded to the target when source eNB is released, the PDCP status report of Option 1 can’t reflect the final status of PDCP packet transmitted by the source eNB. 
For Option 2, similar to legacy handover, the packets not being acknowledged by the source will be forwarded to the target, to assist target eNB/gNB to perform DL packets retransmission when source eNB/gNB is released, the PDCP status report can be configured to be reported to the target eNB/gNB by the UE. 
If Option 3 is agreeable, this means that two PDCP status reports should be supported during handover. If only one PDCP status report during handover is agreed, considering that it is a very short period between UE access successfully to the target eNB and release of source eNB, we think option 2 is better as it can reflect the final status of PDCP packets transmitted by the source eNB. 
Proposal 3: RAN2 discuss whether two PDCP status reports can be sent during DPAS handover.
Proposal 4: if only one PDCP status report during handover is supported, UE sends the SN status reports to the target eNB/gNB when PDCP entity is changed form single PDCP entity to normal PDCP entity, if configured.
3. Conclusion
In this contribution, we discussed on the DL PDCP SN handling for RLC AM for DAPS, and have the following observation and proposals:
Observation 1: the switch of DL PDCP SN allocation anchor should be accompanied with path switch procedure

Proposal 1: the DL PDCP SN allocation anchor is switched to the target eNB/gNB when source eNB/gNB is released.
Proposal 2: when source eNB/gNB, is released, the source eNB/gNB sends SN STATUS TRANSFER to the target eNB/gNB, for the use of initial value of SN and HFN of DL PDCP packet without SN yet.
Proposal 3: RAN2 discuss whether two PDCP status reports can be sent during DAPS handover.
Proposal 4: if only one PDCP status report during handover is supported, UE sends the SN status reports to the target eNB/gNB when PDCP entity is changed form single PDCP entity to normal PDCP entity, if configured.
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