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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following agreements were made for CHO and DAPS HO at RAN2#113b-e meeting [1]
	Agreements on CHO:
1 Include in the RLF-report for CHO the following:
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
3 The following information in the RLF report for CHO are needed:
b. CHOCellId, to indicate the selected CHO cell after the first connection failure and before the reestablishment
c. CellID to indicate the cell in which the UE attempted the second reestablishment after failure of the first reestablishment following an HOF/RLF.
How to provide these information is FFS.
Agreements on DAPS:
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.


In this paper, we would like to discuss the CHO time-related parameter and the signalling model of DAPS HO report.
2. Discussion
2.1. [bookmark: _Ref47431626]On CHO time-related parameter
The post email discussion [2] investigated the time-related information that should be included in CHO report, the following timers have gained some support but no censuses was achieved. In the following, we try to analyze the need of different timers and how to indicate such timers (explicitly or implicitly).
	#
	Timer
	Start time (for time related measurements)
	End time (for time related measurements)

	A
	Timeline relationship between two consecutive RLF reports for cases of successful or unsuccessful CHO after unsuccessful CHO or handover failure 
	Time of declaring first RLF / HOF
	Time of declaring second RLF/HOF

	B
	Time between the UE receiving the CHO command and RLF 
	Time of received CHO configuration
	Time of declaring RLF in the source cell.

	C 
[agreed at RAN2#112]
	Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell 
	Time of received CHO configuration
	Time of CHO execution

	D
[agreed by RAN3]
	Time elapsed between CHO execution until the first HOF/RLF 
	Time of executing the first CHO
	Time of first HOF/RLF


· Timer A
In our understanding, the successive RLF reports are not closely related in terms of the elapsed time. The NW can do nothing to improve/optimize the gap between two RLFs but can only focus on how to avoid the RLF events initially. Consequently, this timer is not of NW’s interest in terms of parameter optimization. 
Observation 1 [bookmark: _Ref68196635]The elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO cannot be utilized by the NW to perform parameter optimization.
This is the same as we discussed for DAPS HO related timers, which the elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO was not agreed at RAN2#113bis-e meeting. Therefore, timer A for CHO is also not necessary.
[bookmark: _Ref71557083]Timer A is not necessary and should not be included in CHO RLF report.

· Timer B/C/D
We share similar views with the companies who support to include the rest of the timers in the report, and also acknowledge the benefits of reporting such information to NW. However, that does not mean all timers should be indicated explicitly. 


[bookmark: _Ref71375855]Figure 1 relationship between timer B/C/D
The relationship between timer B/C/D is shown in Figure 1, with the equation derived from the figure that
Timer C + Timer D = Timer B
It is obvious we can obtain the third timer with the knowledge of any other two timers. 
Note that we also have a timer defined in Rel-16 as timeConnFailure, which is used to indicate the time elapsed since the last HO initialization until connection failure. For normal HO, HO initialization represents the time point that UE receives the RRCReconfiguration with HO command, but the concept of HO initialization is unclear to CHO as the time point UE receives the CHO configuration does not necessarily mean that UE would execute the HO command. As per the chair’s guidance, we need to re-use the existing mechanism as much as possible, thus it is possible to re-use the legacy timer timeConnFailure with a minor modification to accommodate timer B:
	[bookmark: _Hlk71376701]timeConnFailure
[bookmark: _Hlk71376730]This field is used to indicate the time elapsed since the last HO initialization or the reception of CHO command until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.


Since timer C was agreed to be introduced in the report at RAN2#112 meeting, timer D can be derived with timer C and the modified timer timeConnFailure.
Observation 2 [bookmark: _Ref71380914]The benefits of reporting timer B/C/D to NW are acknowledged, but this does not mean all timers should be indicated explicitly.
Observation 3 [bookmark: _Ref71380916]The relationship between timer B/C/D can be given as Timer C + Timer D = Timer B, NW can obtain the third timer with the knowledge of any other two timers.
Observation 4 [bookmark: _Ref71380918]It is possible to re-use the legacy timer timeConnFailure with a minor modification to accommodate timer B.
[bookmark: _Ref71381034]The field description of timeConnFailure is modified as: ‘This field is used to indicate the time elapsed since the last HO initialization or the reception of CHO command until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.’ to indicate the time between the UE receiving the CHO command and RLF.
[bookmark: _Ref71381037]Timer D can be implicitly derived with timer C and the modified timer timeConnFailure.

2.2. Signalling model (rlf-report vs. failureInformation)

	From RAN2#112:

[bookmark: _Hlk65234846]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.




This issue was firstly brought up at RAN2#112-e meeting, companies’ views split with regard to whether to include more information on the legacy FailureInformation message. Also, in the post email discussion [2], several companies felt like this issue should be postponed because it depends on whether the UE can report the RLF later. The argument is that RLF related information of DAPS HOF could be replaced by subsequent newly occurred RLF related information, if it is not retrieved by the network in time, it will be lost. Therefore, it is suggested to carry the RLF related information in the legacy FailureInformation message.
However, we hold a different view on this argument. If UE experienced an RLF during DAPS HO, it may fallback to the source cell and report the FailureInformation message in case the connection towards source cell is still in good conditions. In this case, even though that FailureInformation message does not contain the RLF related information, the NW can be aware of that an RLF has occurred and tried to retrieve the RLF report before any replacement occurs.
While in case the source connection is broken, UE would perform re-establishment instead. Note that there is no access for UE to send the FailureInformation message, if the RLF related information is included in the legacy FailureInformation message, then it will not be sent to UE at all. But if such information is stored in RLF report separately, then when UE comes back to CONNECTED state, the failure information will be signalled to NW. Thus the argument that the RLF related information might be replaced does not hold.
Observation 5 [bookmark: _Ref71380922]The argument for the support of enhancing FailureInformation with RLF related information is that RLF related information of DAPS HOF could be replaced by subsequent newly occurred RLF related information, there is a risk that the failure information will be lost if it is not retrieved by the network timely.
Observation 6 [bookmark: _Ref71380924]In case the connection towards source cell is still in good conditions, UE experienced RLF during DAPS HO would fallback to the source cell and report the FailureInformation message, even though FailureInformation message does not contain the RLF related information, the NW can be aware of that an RLF has occurred and tried to retrieve the RLF report before any replacement occurs.
Observation 7 [bookmark: _Ref71380928]In case the source connection is broken, UE would perform re-establishment instead. Note that there is no access for UE to send the FailureInformation message, if the RLF related information is included in the legacy FailureInformation message, then it will not be sent to UE at all. But if such information is stored in RLF report separately, then when UE comes back to CONNECTED state, the failure information will be signalled to NW.
In the following, we would like to discuss further why no information is needed in the legacy FailureInformation message. 
Note that the intention of the legacy FailureInformation message is to limit the amount of information transferred within the FailureInformation message, which is used by the UE to signal the fallback to the source cell. Since the signal is likely to be sent when the UE is in poor coverage conditions, it is important to make it as light as possible so that to guarantee the successful delivery of the message.
Observation 8 [bookmark: _Ref68196580]The failureInformation message is likely to be sent when the UE is in poor coverage conditions, therefore the message was designed as light as possible to gurantee the successful delivery of the message.
Secondly, the DAPS HO failure report, similar to the other reports, is for the purpose of optimization and it is not delay-sensitive, we don’t see the need to send the report immediately after the failure event. Besides, currently the reports are all kept in UEInformationResponse message, it is not beneficial for future maintenance if a different message is used to include the DAPS failure report.
Observation 9 [bookmark: _Ref61338671]The DAPS HO failure report is not time-critical and consequently the report does not need to be sent immediately after the failure event. 
Given the above observations, we think the legacy FailureInformation message should not be burdened by any inclusion of further information. 
[bookmark: _Ref68196653][bookmark: _Ref61338706]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.
[bookmark: _Ref68196663]The DAPS-related HO failure report is delivered in rlf-Report via UEInformationResponse.
The availability indication of logged MDT reports is carried within some UL RRC messages at every transition to RRC Connected mode. But in case the UE falls back to the source cell during DAPS HO, the availability of the DAPA failure report cannot be indicated to the NW via the legacy mechanism as there is no transition of RRC states. 
Observation 10 [bookmark: _Ref61338685]The availability of the DAPA failure report cannot be indicated to the NW via the legacy mechanism as there is no transition of RRC states.
In order to signal the existence of the DAPS failure report, the failureInformation message can be enhanced with a flag, or to modify the field description of daps-failure implying the availability of rlf-Report.
[bookmark: _Ref61338718]RAN2 to consider one of the following enhancements to failureInformation: 
a) [bookmark: _Ref61338732]to add a flag denoting the availability of rlf-Report;
b) [bookmark: _Ref61338736]to modify the field description of daps-failure implying the availability of rlf-Report.

3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	The elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO cannot be utilized by the NW to perform parameter optimization.
Observation 2	The benefits of reporting timer B/C/D to NW are acknowledged, but this does not mean all timers should be indicated explicitly.
Observation 3	The relationship between timer B/C/D can be given as Timer C + Timer D = Timer B, NW can obtain the third timer with the knowledge of any other two timers.
Observation 4	It is possible to re-use the legacy timer timeConnFailure with a minor modification to accommodate timer B.
Observation 5	The argument for the support of enhancing FailureInformation with RLF related information is that RLF related information of DAPS HOF could be replaced by subsequent newly occurred RLF related information, there is a risk that the failure information will be lost if it is not retrieved by the network timely.
Observation 6	In case the connection towards source cell is still in good conditions, UE experienced RLF during DAPS HO would fallback to the source cell and report the FailureInformation message, even though FailureInformation message does not contain the RLF related information, the NW can be aware of that an RLF has occurred and tried to retrieve the RLF report before any replacement occurs.
Observation 7	In case the source connection is broken, UE would perform re-establishment instead. Note that there is no access for UE to send the FailureInformation message, if the RLF related information is included in the legacy FailureInformation message, then it will not be sent to UE at all. But if such information is stored in RLF report separately, then when UE comes back to CONNECTED state, the failure information will be signalled to NW.
Observation 8	The failureInformation message is likely to be sent when the UE is in poor coverage conditions, therefore the message was designed as light as possible to gurantee the successful delivery of the message.
Observation 9	The DAPS HO failure report is not time-critical and consequently the report does not need to be sent immediately after the failure event.
Observation 10	The availability of the DAPA failure report cannot be indicated to the NW via the legacy mechanism as there is no transition of RRC states.

Proposal 1	Timer A is not necessary and should not be included in CHO RLF report.
Proposal 2	The field description of timeConnFailure is modified as: ‘This field is used to indicate the time elapsed since the last HO initialization or the reception of CHO command until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.’ to indicate the time between the UE receiving the CHO command and RLF.
Proposal 3	Timer D can be implicitly derived with timer C and the modified timer timeConnFailure.
Proposal 4	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.
Proposal 5	The DAPS-related HO failure report is delivered in rlf-Report via UEInformationResponse.
Proposal 6	RAN2 to consider one of the following enhancements to failureInformation:
a) to add a flag denoting the availability of rlf-Report;
b) to modify the field description of daps-failure implying the availability of rlf-Report.
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