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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.
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 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 are eleven failure cases associated with DAPS handover as summarized in [1], cases 1/2/4/5/6/7 are agreed for further study, but it is FFS whether case 3 and case 8 should be deprioritized, and whether case 9 and case 10, case 11 (successful DAPS HO without RLF@source) should be considered. 
[image: ]
Figure 1. Failure cases for DAPS HO
For case 3 or case 8 in Figure 1, it illustrates that after successful RACH the UE would not declare RLF at the source cell since RLM for source cell is stopped. However, TS 38.300 has specified that: 
The UE declares Radio Link Failure (RLF) when one of the following criteria are met:
-	Expiry of a radio problem timer started after indication of radio problems from the physical layer (if radio problems are recovered before the timer is expired, the UE stops the timer); or
-	Expiry of a timer started upon triggering a measurement report for a measurement identity for which the timer has been configured while another radio problem timer is running; or
-	Random access procedure failure; or
-	RLC failure; or
-	Detection of consistent uplink LBT failures for operation with shared spectrum channel access as described in 5.6.1; or
-	For IAB-MT, the reception of BH RLF indication received from its parent node.
[bookmark: _Hlk60919671]In R16 eMob WI, it has agreed that after successful RACH towards the target cell, the UE would not perform RLM for source cell, but it can still perform HARQ/ARQ retransmission and ROHC feedback transmission to the source gNB, i.e. there is a possibility that the UE can declare source RLF upon RLC failure occurs. 
[bookmark: _Hlk60920199]Therefore, for Case 3 i.e. after successful RACH towards the target cell and before receiving the RRCReconfiguration message including source release indication, and for Case 8 i.e. after successful RACH towards the target cell and before HOF/RLF at the target gNB, the UE may declare RLF at the source gNB due to RLC failure. These two cases may happen usually, thus we should also take these two cases into consideration for SON. 
[bookmark: _Hlk70250048]Observation 1: Before receiving the RRCReconfiguration message including source release indication (Case 3) or HOF/RLF at the target gNB (Case 8), the UE may declare RLF due to RLC failure at the source gNB after successful RACH towards the target cell. 
For the other three cases: 
· Case 9: Mixed scenario of case 1 and case 6, i.e. HOF@Target->report DAPS HO failure@src->RLF@src;
· Case 10: RLF@src before/after successful RACH in a DASP HO procedure after a successful normal HO.
· Case 11: successful DAPS HO without RLF@source
For case 9, since handover failure related information is sent to the source gNB, even source RLF follows, this case seems like legacy RLF i.e. RLF occurs in the serving node. Thus, case 9 can be excluded. 
For case 10, it is similar as RLF@src before/after successful RACH in a DASP HO procedure, we do not need to focus that RLF@src is after a successful normal HO. Thus, case 10 can be excluded. 
For case 11, it can be considered in successful handover report, rather in RLF report. 
[bookmark: _Hlk70255283]Observation 2:	Case 9, Case 10 or Case 11 should not be considered in RLF-Report.
For the Case 3/8 that source RLF occurs after successful DAPS HO, the state of source link, e.g. RLF or RLC retransmission times in the source link, should be included in the RLF Report.
Proposal 1:	The state of source link after successful RACH should be included in the RLF Report for case3/8.
On the other hand, after successfully accessing the target cell during DAPS handover, UE stops the timer T304 and transmits the RRCReconfigurationComplete to target cell. There are two states of source link when T304 stops upon successful random access, i.e. source link fails when T304 is running as illustrated in Case 2 or Case 7, or source link is available when T304 stops as illustrated in Case 3/4/8. Therefore, UE can report the state of source link before UE successfully completes RACH procedure in DAPS handover for Case 2/4/7.
[bookmark: _Hlk60929924]Proposal 2:	The state of source link before UE successfully completes RACH procedure in DAPS handover can be reported for the Case 2/4/7.
Furthermore, in RAN2#113bis-e meeting, it has agreed that “RLF-cause of the RLF occurred in the source cell while performing a DAPS HO can be included in the RLF report for DAPS HO ”, besides Case5/6/7/8 that both RLF at the source gNB and HOF/RLF at the target gNB occur, for Case 2 that source link fails but DAPS handover to the target cell is successfully completed, the failure cause for the source cell can be reported, e.g. rlf-Cause which can be set as t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, beamFailureRecoveryFailure, or BH RLF RecoveryFailure. 
Observation 3:	The RLF-cause of the RLF occurred in the source cell can be reported for the case that both RLF at the source gNB and HOF/RLF at the target gNB occur.
[bookmark: _Hlk70255251]Proposal 3:	The failure cause for the source cell can be reported for the case that source link fails but DAPS handover to the target cell is successfully completed.
In the existing XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message, there is choice type of initiating condition: RRC Re-establishment and RRC Setup. For the case that DAPS HO is successfully completed with source RLF when T304 is running, there is no reestablishment happens, thus the existing choice type may need to be extended to include DAPS HO case.  
	Message Type
	M

	CHOICE Initiating condition
	M

	>RRC Reestab
	

	>>Failure cell PCI
	C- ifUERLFReportContainerAbsent

	>>Re-establishment cell CGI
	C- ifUERLFReportContainerAbsent

	>>C-RNTI
	C- ifUERLFReportContainerAbsent

	>>ShortMAC-I
	C- ifUERLFReportContainerAbsent

	>>UE RLF Report Container
	O

	> RRC Setup 
	

	>>UE RLF Report Container
	O



Proposal 4:	XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message needs to be extended to include DAPS handover, e.g. DAPS handover without RRC Reestablishment.
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 (Case 3) or HOF/RLF at the target gNB (Case 8), the UE may declare RLF due to RLC failure at the source gNB after successful RACH towards the target cell. We should also take this two cases into consideration for SON.
Observation 2:	Case 9, Case 10 or Case 11 should not be considered in RLF-Report.
[bookmark: _Hlk70261093]Observation 3:	The RLF-cause of the RLF occurred in the source cell can be reported for the case that both RLF at the source gNB and HOF/RLF at the target gNB occur.
Proposal 1:	The state of source link after successful RACH should be included in the RLF Report for case3/8.
Proposal 2:	The state of source link before UE successfully completes RACH procedure in DAPS handover can be reported for the Case 2/4/7.
Proposal 3:	The failure cause for the source cell can be reported for the case that source link fails but DAPS handover to the target cell is successfully completed.
Proposal 4:	XnAP FAILURE INDICATION or XnAP HANDOVER REPORT message needs to be extended to include DAPS handover, e.g. DAPS handover without RRC Reestablishment.
The text proposal for SON BL CR for 38.300 on MRO for DAPS handover is provided in [2]. An update of way forward on scenarios for SON enhancements for CHO and DAPS HO is provided in [3].
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