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1	Introduction
In RAN3#110e, the SON for Conditional Handover (CHO) was discussed, and the following agreement were made [1]:
· Cover CHO failure scenarios; whether to define CHO specific failure types or reuse the existing failure types with some necessary update is FFS.
· CHO recovery procedure is considered in the definition of failure types and/or failure types detection.
· At least the following CHO failure scenarios need to be considered: Too Late CHO Execution, Too early CHO Execution, and CHO to Wrong Cell.  FFS on how CHO recovery applies to legacy HOs. FFS on other failure scenarios.
· UE reports the time elapsed since CHO execution until connection failure to network (LS to RAN2).
· the source node needs to know the candidate cell list and CHO execution condition(s). It is FFS on how the source node knows these information
· if UE has experienced failure twice, UE reports information related with the two failures (LS to RAN2 for confirmation).
In RAN3#111e, further agreements were made [2]:
· For too late CHO, case 1, 2 and 3 will be considered, and case 4 and 6 will not be considered. FFS on case 5.
· For too early CHO, case 1 and 2 will be considered. FFS on case 3 and 4.
· For CHO to wrong cell, case 1-5 will be considered.
· Use cases for MRO of CHO handover:
· It is FFS whether the cases for mixed HO/CHO to wrong cell should be deprioritized.
· Resource optimization for CHO is deprioritized.
· Data forwarding enhancements for CHO is deprioritized.
In this paper, we further discuss the details of support MRO for CHO.
2	Discussion
2.1 Failure Scenario(s):
Too late CHO
As summarized and discussed in [3], case 1, 2 and 3 were agreed to be considered but not case 4 and 6. In case 5,  the UE receives CHO configuration and an RLF occurs in the source cell before CHO execution, then it attempts CHO recovery to a CHO candidate cell and successes but an RLF occurs shortly after the successful CHO recovery, finally it re-establishes the radio link connection in a cell other than the source cell. Compared case 4 with case 5, the difference is the failure type after source RLF, i.e. CHO recovery failure (case 4) or RLF at CHO candidate cell after CHO recovery failure (case 5), taking legacy failure types i.e. HOF or RLF as  baseline, case 5 should also be considered. 
Proposal 1: For too late CHO, case 5 should be considered. 


Figure 1 Potential cases for too late CHO

[bookmark: _Hlk70326079]Too early CHO


Figure 2 Potential scenarios for too early CHO
As summarized and discussed in [3], case 1 and 2 were agreed to be considered, and case 3-4 were FFS. Compared case 1-2 with case 3-4, the difference is whether the failure is caused due to CHO or legacy handover. Since case 3-4 are mixed scenarios, MRO for case 3-4 can be discussed later if time allows.
Proposal 2: For too early CHO, case 3 and case 4 should be deprioritized.
CHO to wrong cell


Figure 3 Potential scenarios for mixed HO/CHO to wrong cell
As summarized and discussed in [3], case 1-5 were agreed to be considered, and case 6-10 were FFS. Compared with case 1-5, case 6-10 are mixed scenarios of CHO and legacy HO, and the initial failure is caused due to legacy handover after CHO configuration. Similarly, MRO for case 6-10 should be deprioritized.
Proposal 3: For CHO to wrong cell, case 6-10 should be deprioritized.
2.2 Timer Related Information Reporting
Regarding timer related information reporting, it was agreed in RAN3#110e:
· UE reports the time elapsed since CHO execution until connection failure to network;
And it was agreed in RAN2#112e:
· UE reports the time elapsed between the first CHO execution and the corresponding CHO command received at UE at least in the CHO failure case.
CHO configuration contains the configuration of CHO candidate cell(s) generated by the candidate gNB(s) and execution condition(s) generated by the source gNB. Since CHO execution condition(s) can be modified before the first CHO execution, whether CHO execution condition(s) is modified or not will impact the timing calculation. Since it is the latest CHO execution condition determines the CHO execution, it is reasonable to report the time between the first CHO execution and the corresponding latest CHO configuration.
Furthermore, there is no existing IE can be reused for this time information, so a new IE can be introduced in the RLF report to indicate the time between the first CHO execution and the corresponding latest CHO configuration for the selected target cell received at the UE.
Proposal 4: UE reports the time between the first CHO execution and the corresponding latest CHO configuration for the selected target cell received at UE in the RLF-Report.
2.3 Candidate Cell List and CHO execution condition(s) 
In RAN3#110e meeting, it was agreed that the source node needs to know the candidate cell list and CHO execution condition(s). It is FFS on how the source node knows this information. 
In RAN2#113bis-e meeting, it was agreed that list of candidate cells IDs and CHO execution condition(s) can be included in the RLF report for CHO, but it is subjected to RAN3 for final decision. In the incoming LS [4], RAN2 asks RAN3 whether the source cell would keep the UE context at least until the RLF-report is received by the source cell. The UE context is not always kept in the source node, e.g. the source node would release UE context upon handover is successful but an RLF may occur shortly after the successful handover, thus the UE context may be released when the RLF-report is received by the source node.
Observation: RAN2 has agreed that list of candidate cells IDs and CHO execution condition(s) can be included in the RLF report for CHO, but it is subject to RAN3 reply about whether the source cell would keep the UE context at least until the RLF-report is received by the source cell.
Proposal 5: RAN3 reply RAN2 LS [4] that the UE context in the source node may be released when RLF-report is received by the source node. 
2.4 CHO indication
RAN2#113e meeting has agreed that: 
Agreements:
[bookmark: _Toc54772983]	RLF-report shall contain information to differentiate an ordinary HO failure from the CHO failure and CHO recovery failure. FFS: implicit indication vs explicit indication. 
Since existing IEs in the rlf-report can be reused with necessary updates for any failure case in CHO, to enable the network to know it is CHO failure clearly and distinguish it from normal HO /DAPS HO failure, an explicit CHO failure indication is needed.
[bookmark: _Hlk61452730]Proposal 6: The UE can report an explicit CHO failure indicator to the network in the RLF-Report. 
2.5 Xn signalling
In RAN3#110e meeting, it was agreed that if UE has experienced failure twice, UE reports information related with the two failures. In the existing XnAP FAILURE INDICATION message, there is choice type of initiating condition: RRC Re-establishment and RRC Setup. For CHO, the XnAP FAILURE INDICATOIN message may need to transfer information related with the two successive failures. 
Proposal 7: The XnAP FAILURE INDICATION message needs to transfer information related with the two successive failures.
The HANDVER REPORT message is used to report a handover failure event. Similar as FAILURE INDIACTION message, only one failure type for one cell is supported. XnAP HANDOVER REPORT message needs to transfer information related with the two successive failures.
Proposal 8: The XnAP HANDOVER REPORT message needs to transfer information related with the two successive failures.
3	Conclusion
In this contribution, the issues on SON enhancements for CHO are discussed. The following proposals are proposed:
Observation: RAN2 has agreed that list of candidate cells IDs and CHO execution condition(s) can be included in the RLF report for CHO, but it is subject to RAN3 reply about whether the source cell would keep the UE context at least until the RLF-report is received by the source cell.
Proposal 1: For too late CHO, case 5 should be considered. 
Proposal 2: For too early CHO, case 3 and case 4 should be deprioritized.
Proposal 3: For CHO to wrong cell, case 6-10 should be deprioritized.
Proposal 4: UE reports the time between the first CHO execution and the corresponding latest CHO configuration for the selected target cell received at UE in the RLF-Report.
Proposal 5: RAN3 reply RAN2 LS [4] that the UE context in the source node may be released when RLF-report is received by the source node. 
Proposal 6: The UE can report an explicit CHO failure indicator to the network in the RLF-Report. 
Proposal 7: The XnAP FAILURE INDICATION message needs to transfer information related with the two successive failures.
Proposal 8: The XnAP HANDOVER REPORT message needs to transfer information related with the two successive failures.
A draft reply LS to RAN2 is provided in [5]. The text proposal for SON BL CR for 38.300 on MRO for CHO is provided in [6].
A update of way forward on scenarios for SON enhancements for CHO and DAPS HO is provided in [7].
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