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1
Introduction
In RAN2#107 a big progress has been made for DAPS handover, in the aspect of user plane we have the following agreements [1].

Agreements

Reconfirm the following understanding on DAPS

1
For DAPS DL transmission/reception operation:

•
The source eNB and the target eNB perform header compression, ciphering and add PDCP header separately;

•
UE performs deciphering and header decompression for the DL PDCP SDUs received from the source eNB and target eNB separately; stores those PDCP SDUs in the common PDCP reception buffer and performs PDCP reordering; and then delivers the PDCP SDUs to upper layers in ascending order.

2
single UL new PUSCH data transmission as baseline and UE switches UL data transmission (new and unacknowledged PDCP SDUs) to target gNB upon reception of the first UL grant for data transmission from the target gNB after RA procedure towards the target gNB is successfully completed.
3 As described in single UL new data transmission solution: For the DL data transmission, the UE continues to provide HARQ ACK/NACK, other CSI kind of feedback, ARQ ACK/NACK to the source eNB before release of the source cell connection.
FFS whether UL HARQ retransmissions continue

FFS whether RoHC feedback is needed

4
We do not restrict UP specifications without clear reason (e.g. BSR, PHR, etc.)

Agreements

1 UE shall be able to send UL PUSCH user plane data to source eNB until the point when the message including RRC Connection Reconfiguration Complete has been successfully transmitted to target eNB.

2 Rel-15 PDCP duplication via DC (from HRLLC WID) is not supported in combination with DAPS during handover.
3
For UL transmission operation during DAPS based HO.  

•
UE maintains PDCP SN for UL PDCP PDUs in the common SN allocation function throughout the handover procedure; 

•
Performs header compression and ciphering for the UL PDCP SDUs based on the destination of the PDU (source or target eNB); 

•
Adds PDCP header and submits the PDCP date PDU to the lower layers associated to the destination of the PDU (source or target eNB); 

•
FFS on whether security and ROHC are modelled as separate functions or not.

=> FFS whether and what we will specify RLC UM for RUDI HO. Papers proposing this should provide details for the support

 We still have four FFSs to address, so in this paper we further analyse these following leftovers.
FFS whether UL HARQ retransmissions continue

FFS whether RoHC feedback is needed

FFS on whether security and ROHC are modelled as separate functions or not.
FFS whether and what we will specify RLC UM for RUDI HO. Papers proposing this should provide details for the support
2
Discussion
FFS whether UL HARQ retransmissions continue

For the DL data transmission, the UE continues to provide HARQ ACK/NACK, other CSI kind of feedback, ARQ ACK/NACK to the source eNB before release of the source cell connection. Both PUCCH and PUSCH can support transmission of HARQ ACK/NACK and other CSI kind of feedback, but only PUSCH can delivery ARQ ACK/NACK to the source eNB. So we can infer that at least PUSCH in source cell is still needed during DAPS handover. In LTE UL HARQ is synchronized without UL-Grant indication, and in NR it is based on uplink scheduling, anyway it is performed in PUSCH. If keeping PUSCH in source cell is unavoidable we don't think there should be a more strict restriction to prevent UL HARQ retransmission.

Proposal 1: UL HARQ retransmission should continue as PUSCH in source cell is still needed during DAPS handover.
FFS whether RoHC feedback is needed

The same reason also applies for ROHC feedback, since these ROHC feedback is helpful for downlink retransmission and PUSCH in source cell is unavoidable, we tend to not apply extra restriction on ROHC feedback.

Proposal 2: RoHC feedback should continue before downlink transmission in source cell stops.
FFS on whether security and ROHC are modelled as separate functions or not
Based on current agreement downlink reception from source cell and target cell are kept, and uplink new data has a switch point upon successful RACH. So for downlink reception separate security and ROHC are more clear to reflect this situation, one for source link and the other one for target link. Even for uplink transmission there is a switch point it is still better to model two separate security and ROHC, the only difference is that only one security and ROHC are working. The corresponding PDCP model is as follows.
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Figure 1 PDCP model

Proposal 3: security and ROHC are modelled as separate functions.
FFS whether and what we will specify RLC UM for RUDI HO
The 0ms handover is mainly for URLLC like service, so RLC AM is essential to support as we already agreed. From low layer point of view, if the UE can support DAPS HO, the UE has the capability to support simultaneous transmission/reception, i.e. DAPS HO procedure is per UE. Therefore, for all the different DRBs with RLC AM mode and/or UM mode during DAPS HO procedure, the capable UE can keep the radio link and associated U-plane configuration in the source cell while accessing the target cell to achieve 0ms interruption time.

Proposal 4: RLC UM can be supported for DAPS HO.
4
Conclusions
This contribution has analysed several leftover issues for DAPS user plane, and we have the following proposals:

And we propose:
Proposal 1: UL HARQ retransmission should continue as PUSCH in source cell is still needed during DAPS handover.
Proposal 2: RoHC feedback should continue before downlink transmission in source cell stops.
Proposal 3: security and ROHC are modelled as separate functions.
Proposal 4: RLC UM can be supported for DAPS HO.
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