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1	Introduction
In RAN3#109e, SON for DAPS HO was discussed and agreements were achieved as following:
Reporting of failure information of the source link from UE may be needed for DAPS handover (FFS: Need further discussion).
From RAN3 point of view, in order to support SON enhancements for DAPS handover, more information is needed from UE. (FFS on the details).
Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO. In order to progress in this area it is necessary to converge on the DAPS failure case definition.
In RAN3#110e, further agreements were achieved:
Consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study. It is FFS on case 3 and case 8.
UE reports DAPS HO Failure Indication to Network (LS to RAN2).
Try to capture DAPS handover failure cases as part of current definitions of handover failure types first. If not feasible, define a set of specific DAPS handover failure types.
[bookmark: _Hlk78204964]In RAN3#111e, more agreements were achieved as following:
Use cases for MRO of DAPS handover:
-	It is FFS whether case 3 and case 8 should be deprioritized
-	It is FFS whether case 9 and case 10, case 11 (successful DAPS HO without RLF@source) should be considered
In RAN3#112e, agreements were achieved as following:
-	For failure cases in DAPS HO, case 10 will not be considered.
-	For failure cases in DAPS HO, case 11 will not be considered as a failure case, but a case of successful HO 
-	The case of ‘a legacy HO is executed though the UE is configured with DAPS HO configuration’ will not be considered in the scope of MRO
In this paper, we would further discuss the details of MRO for DAPS HO.
2	Discussion
[bookmark: _Hlk78210040]2.1 Failure Scenario(s)
In DAPS handover, source link connection is maintained after receiving handover command associated with DAPS and until releasing the source cell after successful random access to the target gNB. There are eleven failure cases associated with DAPS handover as summarized in [1], cases 1/2/4/5/6/7 are agreed for further study, case 10 and case 11 are exclude, but it is still FFS whether case 3 , case 8 and case 9 should be considered. 
[image: ]
Figure 1. Failure cases for DAPS HO
As specified in TS38.300: 
In RRC_CONNECTED, the UE performs Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and signal quality thresholds configured by the network. SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS. In case of DAPS handover, the UE continues the detection of radio link failure at the source cell until the successful completion of the random access procedure to the target cell.
After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep RLM for the source link, on the other hand, the UE does not keep the link failure detection of the source link including RACH failure detection and RLC re-transmission failure detection even though it can still perform HARQ/ARQ retransmission and ROHC feedback transmission to the source node. 
Observation 1: After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the link failure detection of the source cell including RLC re-transmission failure detection.
Therefore, the case that the UE declares RLF at the source gNB after successful RACH to the target cell would not happen, i.e. neither case 3 that the UE declares RLF at the source gNB after successful RACH and before receiving source release indication, nor case 8 that the UE declares RLF at the source gNB after successful RACH but before RLF at the target gNB, should be considered. 
 
[bookmark: _Hlk78208672]Proposal 1:	For failure cases in DAPS HO, neither case 3 that the UE declares RLF at the source gNB after successful RACH and before receiving source release indication, nor case 8 that the UE declares RLF at the source gNB after successful RACH but before RLF at the target gNB, should be considered.
For case 9 i.e. HOF@Target->report DAPS HO failure@src->RLF@src, since RAN2 #113bis meeting agreed to consider this case, to align with RAN2, we can consider this case. RAN2 defines this case as too late DAPS, but in this case handover is triggered but failed, and the UE fallback to the source cell due to source link is still maintained during DAPS HO, even though source RLF occurs after fallback, we think this case can be considered as HO to wrong cell case. 
Proposal 2:	For failure cases in DAPS HO, case 9 should be considered.
2.2 Xn aspects
For case 1, the Failure Information message is sent by the UE to the source node after fallback, since it is the source node to perform failure analysis and optimization for mobility configurations, no XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message is needed.
For case 2 that DAPS HO is successfully completed with source RLF when T304 is running, it can be considered as too late handover, but RAN2#114 meeting has agreed to use Successful HO Report to report any stored information, e.g. the state of source link, the T310/T312 info in the source link, latest cell quality and etc. Therefore, Xn Signaling i.e. ACCESS AND MOBILITY INDICATION message can be used to transmit Successful HO Report from the target to the source.   
For the existing XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message, RRC Re-establishment or RRC Setup is the initiating condition, and one UE RLF Report Container is included to transfer failure related information reported by the UE. For case 4, a RLF occurs shortly in the target cell after the successful RACH, it is similar as normal handover failure case, so Xn handling is similar as legacy, i.e. the XnAP FAILURE INDICATION message or HANDOVER REPORT message can be reused. 
For the two successive failures, i.e. case 5/6/7/9, the XnAP FAILURE INDICATION message or HANDOVER REPORT message can also be reused to transfer information related with the two successive failures during DAPS HO procedure, and the detailed contents are waiting for RAN2 progress:
- if RAN2 reuses one entry in one RLF report to include failure information related with two failures, e.g. use separate IEs within the existing RLF report to represent the second failure and the first failure can be represented by reusing as much as possible existing IEs, in this way, the existing one UE RLF Report Container is transferred via the XnAP FAILURE INDICATION or HANDOVER REPORT message; 
- if RAN2 uses two entries in one RLF report to include failure information related with two failures, e.g. the legacy entry in the RLF report covers the information for one failure and introduce a new entry in the same RLF report for another failure, in this way, a new one UE RLF Report Container would be introduced in the XnAP FAILURE INDICATION or HANDOVER REPORT message.
Proposal 3:	XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message can be reused to transfer failure related information for failure cases in DAPS HO procedure. The necessary update of XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message to support SON enhancements for DAPS depends on RAN2’s decision on the number of entries of RLF report.
3	Conclusion
In this contribution, the further issues for MRO on DAPS handover are discussed. We have the following observations and proposals:
Observation 1: After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the link failure detection of the source cell including RLC re-transmission failure detection.
Proposal 1:	For failure cases in DAPS HO, neither case 3 that the UE declares RLF at the source gNB after successful RACH and before receiving source release indication, nor case 8 that the UE declares RLF at the source gNB after successful RACH but before RLF at the target gNB, should be considered.
Proposal 2:	For failure cases in DAPS HO, case 9 should be considered.
Proposal 3:	XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message can be reused to transfer failure related information for failure cases in DAPS HO procedure. The necessary update of XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message to support SON enhancements for DAPS depends on RAN2’s decision on the number of entries of RLF report.
An update of way forward on scenarios for SON enhancements for CHO and DAPS HO is provided in [2].
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