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1	Introduction
In RAN3#114bis-e meeting, SON enhancements for CHO were discussed as summarized in [1], the agreements were achieved:
· Network-based solution is needed, e.g. for the case that a RLF occurred in CHO target cell after completing handover.
· Reuse the existing Handover Report Type e.g. “HO too early” or “HO to wrong cell” in HANDOVER REPORT message for CHO.
· Do not introduce a new Handover Report Type e.g. “Inappropriate Configuration of a CHO candidate cell” in HANDOVER REPORT message for CHO.
· Reuse the existing one UE RLF Report Container in the FAILURE INDICATION message or HANDOVER REPORT message to transfer failure related information for CHO.
And the FFSs are listed as below: 
· which network-based solution is adopted, e.g. Option a-1/a-2/b/c, or combination of at least one of them;
· whether to introduce a new initiating condition for CHO recovery procedure in FAILURE INDICATION message; 
· whether the FAILURE INDICATION message may be initiated without RLF report for CHO, if yes, whether to include an explicit CHO recovery cell ID in FAILURE INDICATION message and whether to include an explicit CHO recovery Cell CGI in HANDOVER REPORT message, in case of without RLF Report.
In this paper, we further discuss the left issues to support MRO for CHO.
2	Discussion
2.1 Candidate Cell List and CHO execution condition(s) 
In RAN3#114bis-e meeting, it is agreed that network-based solution is needed for the source node to get CHO execution condition(s) and candidate cell list, since UE RLF-report is not always sufficient for MRO purpose e.g. for the case that a RLF occurred in CHO target cell after completing handover. As summarized in [1], network-based solutions are summarized as below, and it is FFS which network-based solution is adopted.
[bookmark: _Hlk93148264]Option a: Derive candidate cell list and CHO execution condition(s) based on Mobility Information.
· Option a-1: Source node transmits the Mobility Information to the target node when CHO is completed, i.e. in the SN STATUS TRANSFER message, and the target node sends the Mobility Information back to the source node via HANDOVER REPORT message. 
· Option a-2: Source node transmits the Mobility Information to each candidate target node in the HO request message, and the target node sends the Mobility Information back to the source node via HANDOVER REPORT message. 
· Option a-3: Including the Mobility Information in the UE RLF-report. RAN3 asks RAN2 to consider feasibility of adding the Mobility Information to the CHO configuration. 
Option b: Source node sends candidate cell list and CHO execution condition(s) to the target node after receiving Handover Success message, e.g. in SN Status Transfer message, and then the target transmits the info back to the source node in HANDOVER REPORT message. 
Option c: Source node stores the CHO related configuration. 
For Option a-2, since CHO configuration may be modified after HO preparation and before CHO execution, previous Mobility Information allocated in initial HO preparation phase may be not available any more, considering this case, the source node can update Mobility Information via subsequent HO preparation phase i.e. the source node can transmit the updated Mobility Information to corresponding candidate target node in subsequent HO request message. Compared with Option a-2, Option a-1 does not need to transmit new Mobility Information to candidate target node upon CHO configuration is modified, because source node transmits the Mobility Information to the target node after receiving HO SUCCESS message. Option a-2 is preferred since it has no spec impact, but Option a-1 is also acceptable by us since it can avoid frequent Mobility Information update. 
Obviously, Option c is existing mechanism, it can also be applied for CHO. 
[bookmark: _Hlk95395935][bookmark: _Hlk95293430]In legacy MRO for normal handover, Mobility Information can be used when the network does not store mobility related configuration. Similarly, this can be applied to MRO for CHO i.e. using Mobility Information in HO preparation if the network does not store CHO related configuration. Since Option a-1 can avoid frequent Mobility Information update in HO preparation phase compared with Option a-2, to compromise, Mobility Information can be used when CHO is completed if the network does not store CHO related configuration. 
Based on above analysis, Option a-2 or Option a-1 combined with Option c can be supported as the network-based solution for the source node to derive Candidate Cell List and CHO execution condition(s).
[bookmark: _Hlk95316665]Proposal 1:	Option a-2 or Option a-1 combined with Option c can be supported as the network-based solution for the source node to derive Candidate Cell List and CHO execution condition(s). 
[bookmark: _Hlk79056047]2.2 FAILURE INDICATION message and HANDVER REPORT message
In legacy MRO for normal handover, the initiating condition to transfer the XnAP FAILURE INDICATION message may be RRC Re-establishment, since RRC re-establishment procedure may be triggered after legacy handover failure. One choice is that RRC Reestab Reporting with RLF Report should be used since RRC re-establishment request message is not triggered, i.e. UE RLF Report Container would be transferred in the FAILURE INDICATION message. Another choice is that RRC Reestab Reporting without RLF Report should be used when RRC re-establishment request message is triggered, i.e. the mandatory IEs e.g. C-RNTI, ShortMAC-I, Failure cell PCI and Re-establishment cell CGI IE would be transferred in the FAILURE INDICATION message.
In CHO, when CHO execution fails, the UE may also perform re-establishment procedure as captured in RAN2 specification, the only difference is that handover may be executed if the selected cell is a CHO candidate cell, but this CHO recovery behavior is a part of RRC re-establishment procedure. When we reuse XnAP FAILURE INDICATION message for CHO, “RRC Re-establishment” may also be the initiating condition, and network can distinguish it from legacy RRC re-establishment based on received CHO specific information in the RLF report e.g. an explicit indicator to indicate the handover type is CHO or the IE CHOCellID  which represents the CHO candidate cell selected after CHO execution failure.  
In [1], some companies support a new initiating condition for CHO recovery procedure due to it is clearer, it is neutral for us since there is no problem to reuse the existing initiating condition.
[bookmark: _Hlk95316695]Proposal 2:	The existing initiating condition “RRC Re-establishment” in the FAILURE INDICATION message can be reused for CHO recovery procedure.
For the FFS “whether the FAILURE INDICATION message may be initiated without RLF report for CHO, if yes, whether to include an explicit CHO recovery cell ID in FAILURE INDICATION message and whether to include an explicit CHO recovery Cell CGI in HANDOVER REPORT message, in case of without RLF Report”, we would consider the following three cases: 
· Case 1: Successful CHO recovery to a candidate CHO cell. For Case 1, UE RLF report can be sent to the node where CHO recovery is successful, then FAILURE INDICATION message is initiated when receiving UE RLF report, i.e. “UE RLF Report Container” would be delivered to the source node via the FAILURE INDICATION message. Based on the UE RLF Report Container, the source node performs MRO analysis and optimization. 
· Case 2: CHO recovery to a candidate CHO cell fails. For Case 2,
-	if FAILURE INDICATION message is initiated when receiving UE RLF Report, it is similar as Case 1; 
[bookmark: _Hlk95307931][bookmark: _Hlk95313902]-	if FAILURE INDICATION message is initiated after UE attempts RRC re-establishment without UE RLF report, the node receiving RRC re-establishment request message sends the FAILURE INDICATION message to the source node, i.e. the mandatory IEs including C-RNTI, ShortMAC-I, Failure cell PCI (i.e. the cell where the UE was connected to prior to the failure) and Re-establishment cell CGI IE can be reused in the FAILURE INDICATION message as legacy. Since the PCI included in the RRC re-establishment request message represents the source cell, but the initial CHO execution cell ID and CHO recovery ID are not included in the RRC re-establishment request message, the node receiving RRC re-establishment request message can’t know the failed CHO execution cell and failed CHO recovery cell even it can trigger FAILURE INDICATION message to the source node, i.e. the cell where initial CHO execution fails and the cell where CHO recovery fails can’t be included in the FAILURE INDICATION message. Without such failure cell information, the source node can’t perform MRO analysis and optimization. It seems that FAILURE INDICATION initiated without RLF report can’t work well for Case 2 for MRO purpose.
· Case 3: An RLF occurs shortly after successful CHO recovery to a candidate CHO cell. For Case 3,
-	if UE RLF report is sent to the reconnected node after RLF, UE RLF Report Container within FAILURE INDICATION message would be delivered to the node where CHO recovery is performed but RLF happens, then UE RLF Report Container within HANDOVER REPORT message would be delivered to the source node. MRO can be executed based on the UE RLF Report Container; 
-	if RRC re-establishment request message is sent to the reconnected node after RLF, assuming FAILURE INDICATION message is transferred without UE RLF report to the node where CHO recovery is performed but RLF happens, since only one cell ID i.e. Physical Cell Identity of the CHO recovery cell where the UE was connected to prior to the RLF is included in the RRC re-establishment request message, based on this PCI, the reconnected node sends the FAILURE INDICATION message to the node where CHO recovery is performed but RLF happens, i.e. Failure cell PCI (i.e. the CHO recovery cell where the UE was connected to prior to the RLF) and Re-establishment cell CGI IE can be reused in the FAILURE INDICATION message. Since the cell ID where initial CHO execution fails is not included in the RRC re-establishment request message, the node where CHO recovery is performed but RLF happens can’t know the failed CHO execution cell even it can trigger HANDOVER REPORT message to the source node, i.e. the cell where initial CHO execution fails can’t be included in the HANDOVER REPORT message. Without such a failure cell information, network can’t perform proper MRO analysis and optimization. It seems that FAILURE INDICATION initiated without RLF report can’t work well for Case 3 for MRO purpose. 
In [1], one company states that the reason to agree FAILURE INDICATION initiated without RLF report in legacy MRO mechanism is to support legacy UEs, but it is not agreed for MRO mechanism for CHO in R17. We would like to take this argument into consideration. 
[bookmark: _Hlk95313033]In general, considering FAILURE INDICATION initiated without RLF report can’t work well for above Case 2/3, it is better to support FAILURE INDICATION initiated with RLF report for MRO purpose for CHO. If we agree to support FAILURE INDICATION message initiated with RLF report rather than without RLF report, an explicit CHO recovery cell ID is not needed in FAILURE INDICATION message, and an explicit CHO recovery Cell CGI is not needed in HANDOVER REPORT message.
Proposal 3:	FAILURE INDICATION message initiated with RLF report is supported for MRO purpose for CHO.
Proposal 4:	An explicit CHO recovery cell ID is not needed in FAILURE INDICATION message.
Proposal 5:	An explicit CHO recovery Cell CGI is not needed in HANDOVER REPORT message.
3 Conclusion
In this contribution, the FFSs on SON enhancements for CHO are discussed. We have the following proposals:
Proposal 1:	Option a-2 or Option a-1 combined with Option c can be supported as the network-based solution for the source node to derive Candidate Cell List and CHO execution condition(s). 
Proposal 2:	The existing initiating condition “RRC Re-establishment” in the FAILURE INDICATION message can be reused for CHO recovery procedure.
Proposal 3:	FAILURE INDICATION message initiated with RLF report is supported for MRO purpose for CHO.
Proposal 4:	An explicit CHO recovery cell ID is not needed in FAILURE INDICATION message.
Proposal 5:	An explicit CHO recovery Cell CGI is not needed in HANDOVER REPORT message.
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