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1	Introduction
In RAN2#113 bis-e [1], more were achieved: 

Agreements:
1	Include in the RLF-report for CHO the following:
[bookmark: _Hlk77775947]a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
b.	Fulfilled CHO execution condition(s), i.e. whether A3 and/or A5 event was fullfilled, for the cell(s) in which CHO execution was triggered.
c.	Latest radio measurement results of the candidate target cells
Inclusion of a) and c) are subject to the RAN3 reply to the RAN2 LS R2-2102149.
Try to reuse existing mechanism as much as possible.

2	Include in the RLF report for CHO the following information:
a.	Indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not.
b.	List of candidate cells IDs.
Inclusion of a) and b) are subject to the RAN3 reply to the RAN2 LS R2-2102149


In RAN2#114-e [2], further agreements were achieved: 

Agreements:
1	To represent Timer C, i.e. the “Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell” introduce a new timer, e.g. timeSinceCHOReconfig.
2	To represent the measurement results of the candidate target cells:
Reuse the measResultNeighCells in the RLF-Report, and include an indication (depending RAN3 conclusion) on whether a measured neighbour cell was configured as a CHO candidate or not.

Further agreements in RAN2#115-e meeting [3] were as below:

Agreements in 113bis are confirmed as:
1	Include in the RLF-report for CHO the following:
a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
c.	Latest radio measurement results of the candidate target cells

Try to reuse existing mechanism as much as possible.

Agreement a. can be revisited if RAN3 has further progress on it.
Agreement:
The following type of CHO-related parameters are included in the RLF-Report for CHO for the moment:
	-	Time between fullfilment of triggering conditions
	-	the first satisfied event or condition
RAN2#116-e meeting [4] agreed that:

Agreements:
1	The following method to support for Time D among the following: The “Time D” is represented via the timeConnFailure, which is supposed to start at CHO execution and stop when the HOF/RLF occurs.
2		An explicit indicator is added in the RLF report indicating whether the last executed HO before the RLF in the target cell was a CHO HO

In this paper, we would further discuss the details of MRO for CHO.
2	Discussion
[bookmark: _Hlk61104040]In R16, CHO recovery procedure for RLF/HO failure/CHO failure was introduced, i.e. when RLF occurs in the source gNB or initial CHO execution fails or normal HO fails, the UE performs cell selection for re-establishment, and if the selected cell is a target candidate cell and if network configured the UE to try CHO recovery after RLF/HO failure/CHO failure, then the UE attempts a second CHO execution, if the selected cell is not a target candidate cell or the second CHO execution fails, re-establishment procedure is performed. 
2.1 Time related information reporting
In RAN2#114-e meeting, a new timer i.e. timeSinceCHOReconfig is introduced to represent the time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell. Furthermore, in RAN2#116-e meeting, it agreed to reuse the existing IE i.e. TimeConnFailure to indicate the time elapsed since CHO execution until first HOF/RLF. The left issue is how to represent the time elapsed from receiving a CHO configuration to a RLF happened in the source cell before CHO execution. There are two options below:
Option 1: Introduce a new timer to represent the time elapsed from receiving a CHO configuration to a RLF happened in the source cell before CHO execution.
[bookmark: _Hlk91518348]Option 2: Reuse the timeSinceCHOReconfig to represent the time elapsed from receiving a CHO configuration to a RLF happened in the source cell before CHO execution.
For Option 2, the only issue is how to distinguish the cases among source RLF before CHO execution, an RLF occurring shortly after successful CHO execution or CHO execution failure. Introducing an explicit indicator to indicate that CHO is configured but not executed seems not needed, since the network can distinguish them based on the target PCell id and connectionFailureType included in the RLF report.
Proposal 1: Reuse the IE i.e. timeSinceCHOReconfig to indicate the time elapsed from receiving a CHO configuration to a RLF happened in the source cell before CHO execution.
2.2 CHO indication
[bookmark: _Hlk61340678]After CHO failure or normal HO failure or RLF, UE will perform CHO recovery after initiating re-establishment procedure. If the selected cell is a CHO candidate cell, the UE performs handover. Otherwise, the UE transmits re-establishment request. The cell can be selected only based on S criterion during re-establishment procedure, and the UE may fail or succeed to handover to this selected cell. Whether this selected cell fulfils its corresponding CHO execution condition is beneficial for the network to modify CHO configurations. For example, if the UE fails to handover to this selected cell but this cell fulfils its corresponding CHO execution condition, the network can exclude this cell to be a CHO candidate cell. 
[bookmark: _Hlk78813172]Proposal 2: The UE can report an indication of whether the selected CHO candidate cell for CHO recovery fulfills its corresponding CHO execution condition or not. 
2.3 other information
In CHO, an execution condition may consist of one or two trigger condition(s) (i.e. CondEvent A3/A5), and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evaluation of CHO execution condition of a single candidate cell. Therefore, if two trigger conditions are configured as CHO execution condition for a candidate cell, only when both the two trigger conditions are fulfilled, the UE can select this candidate cell as the target cell.
To enable the network determine whether the CHO execution conditions are set properly, e.g. whether to configure two CondEvents or only one, last RAN2 meeting agreed to include the time between fulfillment of the two trigger conditions and the first satisfied event or condition in the RLF report. 
Furthermore, we consider the following cases in which CHO is not triggered. 
· Case 1: The first event is satisfied, and the second event is not considered as ‘fulfilled’ during TTT. 
· In this case, the second event could have met the entry condition but the period of meeting entry condition is less than TTT. It is possible that length of the TTT is too long. Therefore, it is beneficial to report the status for the second condition e.g. entry condition of the second condition is met or not when the first condition is considered as ‘fulfilled’, and the corresponding period of meeting entry condition of the second condition while the first condition is considered to be ‘fulfilled’. For example, if TTT is 5ms and period of meeting entry condition of the second condition after the first ‘fulfilled’ condition is 3ms, the UE may detect source RLF before CHO execution is triggered, thus it is better for the network to optimize the configuration of CHO trigger condition.
· Case 2: Both events are satisfied in the different time point. 
· The first event is satisfied first. Then, the first event is changed to be ‘not satisfied’. Meanwhile, the second event is considered as ‘satisfied’. In this case, CHO is not triggered. Therefore, it is also beneficial to let network be aware of this status.
[bookmark: _Hlk85531003]Proposal 3: Include following information in the RLF report for CHO:
· The status for the second condition: 
· a) entry condition of the second condition is met or not when the first condition is considered as ‘fulfilled’; 
· b) the second condition is also satisfied during TTT but the status of the first event has been changed to ‘not satisfied’.
· The period of meeting entry condition of the second condition if the entry condition of the second condition has been met after the first condition is ‘fulfilled’.
When the first condition is considered as ‘fulfilled’, the entry condition of the second condition may or may not be met. The measurement result of the corresponding serving cell and candidate cell associated with the second event when the first condition is considered as ‘fulfilled’ can be reported, which is helpful for network to optimize the CHO execution condition. In addition, when the first condition is entering leaving condition after its ‘fulfilled’ status, the measurement result of the corresponding serving cell and candidate cell can be reported. 
Proposal 4: The following measurement information can be included in the RLF report for CHO:
· The measurement result of the corresponding serving cell and candidate cell associated with the second event when the first condition is considered as ‘fulfilled’.
· The measurement result of the corresponding serving cell and candidate cell when the first condition is considered as ‘not fulfilled’.
3	Conclusion
In this contribution, the issues on SON enhancements for CHO are discussed. We have the following proposals:
Proposal 1: Reuse the IE i.e. timeSinceCHOReconfig to indicate the time elapsed from receiving a CHO configuration to a RLF happened in the source cell before CHO execution.
Proposal 2: The UE can report an indication of whether the selected CHO candidate cell for CHO recovery fulfills its corresponding CHO execution condition or not.
Proposal 3: Include following information in the RLF report for CHO:
· The status for the second condition: 
· a) entry condition of the second condition is met or not when the first condition is considered as ‘fulfilled’; 
· b) the second condition is also satisfied during TTT but the status of the first event has been changed to ‘not satisfied’.
· The period of meeting entry condition of the second condition if the entry condition of the second condition has been met after the first condition is ‘fulfilled’.
Proposal 4: The following measurement information can be included in the RLF report for CHO:
· The measurement result of the corresponding serving cell and candidate cell associated with the second event when the first condition is considered as ‘fulfilled’.
· The measurement result of the corresponding serving cell and candidate cell when the first condition is considered as ‘not fulfilled’.
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