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1
Introduction

During RAN3#107bis-e, the following agreements were made about the support of DAPS HO over S1/NG:
Align with Xn/X2 on whether DAPS Response Information per DRB or one shot and related TP may be provided in next meeting

Define 2 new class-2 messages for COUNT value transfer

Reuse the HO Notify and add new indicator for target node to AMF/MME

Liaise SA2/CT4 about S1/NG DAPS HO
BL CRs implementing the changes were sent together with an LS to SA2 and CT4.

But some open issues remain and need to be discussed, such as:

· FFS on whether the COUNT of DL Discarding is included in the S1/NG Early Status Transfer

· Align with Xn/X2 on whether DAPS Response Information per DRB or one shot
· Removing the remaining FFSs
2
Discussion

2.1
DAPS HO and source-assisted DL discard at target node
During RAN3-107bis-e, the possibility to have intermediate Early Status Transfer message(s) for assisting the target node to discard successfully received PDCP SNs was discussed. The starting point was that this possibility was added to X2/Xn (via a choice in the newly added EARLY FORWARDING TRANSFER message) and that S1/NG should be aligned on X2/Xn. But the discard part of this message was added for CHO with early data forwarding. Discarding PDCP SDUs for early data forwarding is not used at all for DAPS therefore there is no need for intermediate EARLY FORWARDING TRANSFER. And only DAPS HO is we supported over S1/NG, not CHO.

Observation 1: For now, discarding successfully received PDCP SNs at the target is only used for CHO
The possibility to use the same mechanism for DAPS HO was then discussed. But the use-case is questionable. The amount of data forwarded to the target node in DAPS HO is similar to legacy HO and legacy data forwarding:

· For legacy HO, data forwarding will happen between reception of the HANDOVER REQUEST ACKNOWLEDGE by the source (at the same time the source sends an SN STATUS TRANSFER message to the target, and the HO command to the UE), and the reception of the end-marker after path switch. Buffering of forwarded data in the target will happen between reception SN STATUS TRANSFER, and scheduling of the UE after RRC Connection Complete.

· For DAPS HO, early data forwarding will happen between reception of the HANDOVER REQUEST ACKNOWLEDGE by the source (at the same time the source sends an EARLY FORWARDING TRANSFER message to the target, and the HO command to the UE), and the reception of the end-marker after path switch. Buffering of forwarded data in the target will happen between reception EARLY FORWARDING TRANSFER, and scheduling of the UE after RRC Connection Complete.

These time intervals are exactly the same, therefore the same amount of data will be forwarded and buffered. Therefore, there is no need to empty the target buffer. 
Observation 2: The amount of data forwarded to the target node in DAPS HO is similar to legacy HO and legacy data forwarding
Also, the time between first EARLY FORWARDING TRANSFER and last SN STATUS TRANSFER will be around 50ms-100ms. Sending an intermediate EARLY FORWARDING TRANSFER within this interval will not make a difference in the target. Even in some extreme case which was discussed offline, i.e.:
NR with high data rate e.g. 10Gbps and assuming a PDCP packet of size 1500 bytes and SN length of 15 bits. In that case it just takes less than 40 ms to wrap around and increase HFN by 1. To avoid HFN desync it is proposed to send an intermediate Discarding DL COUNT to keep/limit packets in the target’s buffer less than half of the window as getting delivered to the UE.

But this is an extreme case, only valid for FR2. And maintaining 10Gps during the entire duration of an FR2 to FR2 HO is really challenging. At least for the first release, DAPS HO use-cases are foreseen mainly for URLLC, and 10Gpbs lossless HO is not one of the requirements for rel-16.
Therefore, it is proposed to not allow intermediate Early Status Transfer messages for DAPS HO, but to keep the extensible in case it needs to be added in the future.

Proposal 1: Remove the discard COUNT IEs and respective FFSs in Early Status Transfer Transparent Container
2.2
DAPS Response Information
2 topics are still to be discussed for the DAPS Response Information IE:
· whether DAPS Response Information per DRB or one shot

· codepoints details 

But it was also agreed that this discussion should happen first for X2/Xn and that S1/NG will be aligned after an agreement has been made. Therefore, the argumentation for the X2/Xn cases, and leading to the following proposals can be found in [1].
Proposal 2: The DAPS Response Information is common for all DAPS DRBs

Proposal 3: Keep the multiple codepoints for the DAPS Response Information IE, including “fallback to rel-14 MBB” for LTE
2.3
Remaining FFSs
In BL CRs, the following FFS was not removed, although the agreement was reached last meeting:

Editor’s note: FFS if the HANDOVER NOTIFY message will be used to inform the MME that the UE successfully attached to the target node
Proposal 4: Remove the FFS on HANDOVER NOTIFY in S1AP and NGAP BL CRs
During last meeting the following agreement was made:

Do not introduce one shot DAPS HO proposal from source
But the associated FFS was not removed.

Proposal 5: Remove the FFS about DAPS Information IE in S1AP and NGAP BL CRs
3
Conclusion

In this contribution the remaining topics related to DAPS HO over S1/NG have been discussed, and the following observations and proposals have been made:
Observation 1: For now, discarding successfully received PDCP SNs at the target is only used for CHO
Observation 2: The amount of data forwarded to the target node in DAPS HO is similar to legacy HO and legacy data forwarding
Proposal 1: The DAPS HO indicator position for NG shall be aligned with DAPS HO indicator position for Xn, which should be discussed first 

Proposal 2: The DAPS Response Information is common for all DAPS DRBs

Proposal 3: Keep the multiple codepoints for the DAPS Response Information IE, including “fallback to rel-14 MBB” for LTE
Proposal 4: Remove the FFS on HANDOVER NOTIFY in S1AP and NGAP BL CRs
Proposal 5: Remove the FFS about DAPS Information IE in S1AP and NGAP BL CRs

Proposal 6: Agree associated TPs for S1AP and NGAP capturing the above proposals
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