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Discussion and decision
1 Introduction

In RAN2#107 meeting, following understanding was confirmed for handling the DL PDCP PDUs for DAPS.
· 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.

An email discussion [107#44][LTE and NR /feMOB] was also triggered to handle issues e.g. avoiding security mismatch between UE and source and target including handling of SN transfer during DL data forwarding. However, after UE attaches to target, there is no consensus on PDCP anchor relocation and initialization of COUNT value at UE and target. In this contribution, we provide further clarification on this issue considering the RAN3 LS in [R3-194768]. 
2 Discussion
RAN3 has sent LS to RAN2 in [R3-194768] informing that early data forwarding is supported. 
RAN3 respectfully asks RAN2 to consider RAN3 agreement on early data forwarding for enhanced Make-Before-Break handover, and to give feedback on the per DRB enhanced Make-Before-Break option. RAN3 also kindly asks RAN2 to study the possible solutions enabling the source node to provide the DL and UL COUNT values, known by the UE, to the target node.

DL COUNT

When DL data are forwarded to target, source also provides the DL COUNT value (i.e., next PDCP-SN and HFN) in the SN transfer message. Unlike in legacy, in case of simultaneous connectivity handover, UE would be using two separate security and ROHC contexts for the DL packets received from source and target logical channels. Therefore, target needs to use the COUNT currently in use and encrypt the DL data that are received from data forwarding tunnel from source or from S1 connection from S-GW.

In RAN2#105, it was agreed that PDCP SN assignment (for DL) is done at source eNB. PDCP SDUs and the SN assigned to each SDU are then forwarded to target eNB. As already supported in legacy, the source eNB can assign the SN and send it in the GTP-U extension header for SN for each SDU. However, after source eNB stops processing any UL/DL transmission to UE but before it receives end marker from S-GW, it will also stop assigning any SN to any new packets received from S-GW.
Therefore, there is a possibility that after the HO is successful (i.e., source receives HO success indication or UE release indication from target) and further UL/DL data transmission is stopped at source, there may be some outstanding DL packets that are not delivered to UE by source successfully. In this case, source forwards the outstanding packets (some which may not have assigned SN yet) to the target. Therefore, source also needs to provide second SN update message together with any outstanding DL packets to target cell once the source stops UL/DL transmission to UE (i.e., after receiving HO success indication from target). After the second SN update message, legacy procedure follows to relocate the anchor PDCP. 

Therefore, no UE impact is foreseen for source node to provide the DL COUNT to target, and detail procedure can be decided by RAN3.

Proposal 1. RAN2 leaves it to RAN3 to discuss solutions enabling the source node to provide DL COUNT to target during DAPS based handover.

PerUE/Per DRB DASP based HO 

Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed when the target gNB uses the same DRB configuration as the source gNB. It is complicated to use legacy HO procedure for some DRBs and DASP based HO procedure for other DRBs. In addition, a new indication is needed which DRB is configured with DASP based HO. Also, the target does not need to be aware of the per DRB procedure, i.e., DAPS HO for DRBs is per UE procedure. When target receives the RRCReconfigurationComplete message, it can end the handover by sending source release indication to UE and HO SUCCESS to source.
Whether to support DAPS based HO for RLC-UM (e.g., SN continuation in the target cell) can be discussed further. 

Proposal 2. DAPS based RUDI HO is supported per UE (i.e. for all the configured DRBs). FFS whether it is applicable to RLC-UM bearers.
3 Conclusion

The followings are proposed:
Proposal 1.
RAN2 leaves it to RAN3 to discuss solutions enabling the source node to provide DL COUNT to target during DAPS based handover.
Proposal 2.
DAPS based RUDI HO is supported per UE (i.e. for all the configured DRBs). FFS whether it is applicable to RLC-UM bearers.


