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1
Introduction

During RAN3#105, the following Working Assumption was made about the support of DAPS HO over S1/NG:
WA: Add MBB HO indicator in NGAP: Handover Required
It remained as a Working Assumption until now because companies wanted first to prioritize X2/Xn handovers, and to understand the full impact of the DAPS HO feature.
Now that the work on X2/Xn DAPS HO is almost complete, the analysis of the impact of DAPS HO over S1/NG can be performed.
2
Discussion

To perform the impact analysis of S1/NG DAPS handover, the following aspects need to be studied:
· DAPS indicator(s) in handover messages

· How to replicate the HANDOVER SUCCESS mechanism

· How to perform early data-forwarding

2.1
Handover Preparation and DAPS indicator(s)
A DAPS indicator was added to the X2AP/XnAP HANDOVER REQUEST messages. The same indicator is therefore needed in the S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages.

Observation 1: DAPS indicator in S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages is needed
As discussed in [1], RAN2 agreed that the DAPS HO can be performed with a per-DRB granularity. This should also be applicable to S1/NG DAPS HO. The same mechanism as proposed in [1] can be reused (i.e. if the indicator is at message level, all the DRBs should be treated as DAPS DRBs. Otherwise only the ones where the per-DRB DAPS indicator is present should be treated as DAPS DRBs).

Observation 2: per-DRB DAPS indicator in S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages is needed

In [1], the need of a DAPS response IE was discussed. The arguments in favour of this indicator are not dependent on which interfaces are used to perform an handover, the same principles can be applied to S1/NG DAPS HO.
Observation 3: DAPS response IE in S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages is needed

2.2
Handover Success procedure
A new HO SUCCESS message has been introduced for DAPS HO to inform to inform the source node that the UE successfully attached to the target cell. In DAPS HO this message will trigger the last SN STATUS TRANSFER message. This message is also needed in case of S1/NG DAPS HO.
In order to transfer this information to the source node, 2 new class-2 procedures are needed:

· 1 message from target node -> MME/AMF

· 1 message from MME/AMF to source node
Observation 4: 2 new class-2 procedures are needed to inform the source node that the UE successfully attached to the target cell
2.3
Data Forwarding and SN STATUS TRANSFER
For DAPS HO, 2 SN STATUS TRANSFER from source to target node are needed. It means that it was needed to change the 1st SN STATUS TRANSFER definition, to specify that PDCP is not “freezed”. The last SN STATUS TRANSFER is similar to legacy HO. During RAN3#106, and to lower the impact on legacy SN STATUS TRANSFER, it was proposed to introduce a new class-2 procedure replacing the 1st SN STATUS TRANSFER. This procedure is FFS for now. All these changes are also needed on S1/NG. However it seems beneficial to align S1/NG on the decision on X2/Xn (i.e. new procedure vs modification of SN STATUS TRANSFER). The impact on S1/NG would be:
· Introduction of 2 new class-2 procedures (equivalent to the new FFS procedure on X2/Xn)
· Or modification of the UL/DL RAN STATUS TRANSFER messages
Observation 5: For the SN STATUS TRANSFER messages, it is beneficial to align X2/Xn and S1/NG solutions 
The changes needed on S1/NG are now clear, and it is proposed to introduce the changes needed to support S1/NG DAPS HO.
Proposal 1: Specify S1/NG DAPS HO   

3
Conclusion

In this contribution the analysis of the impact of DAPS HO over S1/NG has been performed, and the following observations and proposals have been made:

Observation 1: DAPS indicator in S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages is needed
Observation 2: per-DRB DAPS indicator in S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages is needed

Observation 3: DAPS response IE in S1AP/NGAP HANDOVER REQUIRED and HANDOVER REQUEST messages is needed

Observation 4: 2 new class-2 procedures are needed to inform the source node that the UE successfully attached to the target cell

Observation 5: For the SN STATUS TRANSFER messages, it is beneficial to align X2/Xn and S1/NG solutions 

Proposal 1: Specify S1/NG DAPS HO   
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