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1	Introduction
In RAN2#112e [1], SON for DAPS HO was discussed and agreements were achieved as following:

Agreements:
	In case of successive failures associated to DAPS, the UE stores and reports both failure related information (FFS the details of the information). The successive failure referred above, includes the following scenarios:
	UE declares RLF on the source cell while performing the DAPS towards the target cell and declares HOF towards the target cell.


FFS:	For the case of failed DAPS handover to the target cell but successful fallback to source, no further information is needed in the legacy FailureInformation message. 

Agreements:
	At least the following cells’ related cell and beam measurements are included in the UE report associated to DAPS failure (try to reuse existing information):
	a.	Source cell of the DAPS
	b.	Target cell of the DAPS


In RAN2#113e [2], agreements were achieved:

Following DAPS HO scenarios are considered:
a.	Failed DAPS handover to the target cell but successfully fallback to source
b.	UE declares RLF on the source cell before successfully DAPS handover towards target cell
In RAN2#113 bis-e [3], more were achieved: 

Agreements:
1	Include in the RLF report for DAPS HO, the following measurements (reuse the legacy mechanism and IEs):
	a.	Measurements of neighbour cells when HOF or RLF occurs

2	RAN2 to agree the intention of the following timers:
a.	Time elapsed since DAPS HO execution until RLF occurs in source cell before fallback
b.	Time elapsed since DAPS HO execution until RLF occurs in source cell after fallback 
c.	The elapsed time between the execution of DAPS and RLF in target cell
FFS if for the above timers the existing timers can be reused.

3	Include in the RLF report for DAPS HO the following information:
a.	RLF-cause of the RLF occurred in the source cell while performing a DAPS HO
b.	Explicit indicator for DAPS handover failure
4	At least the following triggering conditions are applied for generating an HO Success Report in the case that the HO succeeds:
a.	The UE logs the HO success report if, while doing HO, T310 value exceeds a threshold
b.	The UE logs the HO success report if, while doing HO, T312 value exceeds a threshold
c.	The UE logs the HO success report if, while doing HO, T304 exceeds a threshold
d.	In case of DAPS, if the UE gets an RLF in the source while doing DAPS.


Agreements:
1	RAN2 to focus on the following scenarios for HO Success Report:
a.	Scenario 1 (ordinary HO): 1a, 1b
b.	Scenario 2 (CHO): 2a, 2b
c.	Scenario 3 (DAPS): 3a
2	RAN2 for further discuss whether the following scenarios should be considered under the RLF report or under the HO success report:
a.	Scenario 2c
b.	Scenario 3b

3	The following radio related measurements are as part of the successful HO report:
a.	Latest radio measurement results of the candidate target cells in the case of conditional HO. FFS best cell(s) should be included in.
b.	Flag to indicate RLF issues in source cell during DAPS HO

4	The following time-related measurements are as part of the successful HO report:
a.	Time elapsed between the CHO execution towards the target cell and the corresponding latest CHO configuration received for the selected target cell

5	Location information is included as part of the successful HO report.


In RAN2#114-e [4], further agreements were achieved: 

Agreements:
24	For DAPS, the timeSinceFailure represents “the time elapsed since the last connection failure” (irrespective of whether that is in source or target).
26	For DAPS, the failedPCell and reestablishmentCellID in the RLF-report are reused as in legacy.
28	For DAPS, scenarios 2b/2c and 3b/3c are merged.

In this paper, we would further discuss the details of MRO for DAPS HO.
2	Discussion
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 may be several failure cases happened during DAPS handover procedure. 
Case 1: RLF on source link after T304 stops
TS38.300 has specified that: 
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.
[bookmark: _Hlk78201801]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. 
[bookmark: _Hlk60920199]Therefore, after successful RACH towards the target cell and before receiving the RRCReconfiguration message including source release indication, there is no case that the UE declares RLF at the source gNB after the successful completion of the RACH to the target cell. 
Observation 1: Before receiving the RRCReconfiguration message including source release indication, the UE may not declare source RLF after successful RACH towards the target cell.
Case 2: Source link is available upon T304 expiry
[bookmark: _Hlk78809936]In DAPS HO, the UE falls back to the source link if the source link is still available when T304 expires. The UE is expected to report the FailureInformation message including the DAPS-failure indication to source gNB after falling back to the source link. The rlf-report is not needed since the DAPS failure information has been reported using Failure Information message. In addition, since source link is maintained during DAPS handover, most information during DAPS HO including source cell id, failed target cell id, time elapsed from DAPS HO command to handover failure and etc. can be known by the source node without UE reporting, thus the source node can identify the problem when it receives the Failure Information message from UE. Therefore, no further information needs to be reported by the UE via the legacy Failure Information message or RLF Report.
[bookmark: _Hlk67924532]Observation 2: The DAPS-failure indication included in the FailureInformation message has been reported to the source gNB after falling back to the source gNB. 
Observation 3: RLF-Report is not needed for the case that DAPS HO fails but UE falls back to the source link.
[bookmark: _Hlk78810653]Proposal 1: No further information needs to be reported by the UE via the Failure Information message or RLF Report for the case that DAPS HO fails but UE falls back to the source link.
Case 3: Source RLF occurs before HOF or an RLF occurring shortly after successful RACH in the target cell
For any failure case existed in DAPS HO, UE can report failure related information report. Since different handover type has different mobility related parameters, it is necessary to distinguish DAPS handover from normal handover. In the legacy rlf-report, there is no DAPS specific information included, and the existing connectionFailureType only includes ‘hof’ and ‘rlf’. Especially for the case that the UE performs re-establishment upon an RLF occurs in the target cell shortly after the successful RACH even though the source link is always available, it is difficult to be identified if legacy rlf-report is totally re-used without any update. There are two potential options as below:
· Option 1: Introduce new connection failure type, e.g. besides ‘hof’ and ‘rlf’, the connectionFailureType can be extended to include ‘daps-hof’ and ‘daps-rlf’;
· Option 2: Re-use current connection failure type and add corresponding indication. 
We consider the case that UE initiates the reestablishment procedure when DAPS HO fails (T304 expiry) and source link is not available. In option 1, we can include the new defined ‘daps-hof’ in the rlf-report to show the handover failure type. In option 2, we can re-use current ‘hof’ together with a new added indication which indicates source RLF in the rlf-report to show the handover failure type. Compared with two options, Option 2 is the better way since last RAN2 meeting has agreed that an explicit indicator for DAPS handover failure is included in the RLF-Report. And option 2 is also backward compatibility. 
Proposal 2: The existing connection failure type i.e. ‘RLF’ or ‘HOF’ can be reused for SON for DAPS HO since additional indication to indicate DAPS failure has been agreed.
RAN2#112e meeting has agreed that “In case of successive failures associated to DAPS, the UE stores and reports both failure related information”, the potential options are listed as below for the UE to store and report information for the two successive failures:
· Option 1: Re-use the existing rlf-report with extensions to cover all the two successive failures related information.
· Option 2: Since the legacy entry rlf-report in the RLF Report can only cover the information for one failure, introduce a new entry in the same one RLF Report for another failure. 
· Option 3: Use Two separate RLF Reports, one containing IEs related to the first failure, the other one containing IEs related to the second failure.
In Option 2 or Option 3, some information in the two entries or reports would be duplicated. In Option 3, separate requests and separate responses for two successive failures are used, which would cause signaling overhead. In Option 1, separate IEs within the existing rlf-report can be reused to represent the second failure, and the first failure can be represented by reusing as much as possible existing IEs. Compared with the other two options, Option 1 can avoid contents duplication and save signaling overhead, also it can clearly show the chronological order of the two successive failures.We slightly prefer Option 1. 
[bookmark: _Hlk61450871]Proposal 3: Re-use the existing rlf-report with extensions to cover all the two successive failures related information.
3	Conclusion
In this contribution, the further issues for MRO on DAPS handover are discussed. We have the following observations and proposals:
Observation 1: Before receiving the RRCReconfiguration message including source release indication, the UE may not declare source RLF after successful RACH towards the target cell.
Observation 2: The DAPS-failure indication included in the FailureInformation message has been reported to the source gNB after falling back to the source gNB. 
Observation 3: RLF-Report is not needed for the case that DAPS HO fails but UE falls back to the source link.
Proposal 1: No further information needs to be reported by the UE via the Failure Information message or RLF Report for the case that DAPS HO fails but UE falls back to the source link.
Proposal 2: The existing connection failure type i.e. ‘RLF’ or ‘HOF’ can be reused for SON for DAPS HO since additional indication to indicate DAPS failure has been agreed.
Proposal 3: Re-use the existing rlf-report with extensions to cover all the two successive failures related information.
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