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Introduction

Lots of agreements have been achieved last meeting regarding CHO and DAPS related RLF-report enhancements, and two email discussions have been assigned to discuss remaining issues that cannot covered in the meeting. However there are still controversial issues that cannot reach consensus on, which will be further discussed in this contribution.
Discussion
Conditional handover

Timer D and whether to reuse timeConnFailure
Timer D is defined as the time from CHO execution to first connection failure which is requested by RAN3 for MRO usage. The usage of this timer is the same as timer TimeConnFailure in legacy HO which is for diagnose of whether the HO is too early or to wrong. Therefore it is natural to reuse this IE to present the timer from CHO execution to the first connection failure (e.g., RLF/HOF). To explicit indicate this timer information is beneficial for fast diagnose of MRO scenarios. Compared to time from CHO execution to first connection failure, there is no direct usage for time from CHO configuration to first connection failure, therefore it is make no sense to explicit includes such information in RLF-report.
Observation 1: The time from CHO execution to first connection failure has the same usage for CHO MRO as timeConnFailure for legacy HO MRO. And to reuse timeConnFailure for timer D is beneficial for fast diagnose CHO MRO scenarios.

In last meeting, there are questions that to modify timeConnFailure for CHO HOF will lead to ambiguity when CHO is configured and not used and UE experience HOF or RLF. To analysis this scenario, first issue required to be clarified is that whether such scenarios is considered as CHO failure？

Observation 2: It needs clarification whether connection failure happens in the case CHO is configured but not executed is considered as a CHO failure or not. 

In my understanding although in such case CHO is configured but since the HO or the RLF is not based on CHO configurations, therefore it shall not be considered as CHO failure, and legacy behavior for including timeConnFailure is reused, thus no confusion will be introduced. 
Observation 3: In case RLF/HOF happens when CHO is configured but not used, since there is CHO execution, it shall not be counted as a CHO failure, and legacy behavior for including timeConnFailure is reused.

Proposal 1: HOF or RLF happens after CHO configuration is received and not used is not considered as CHO failure.
Based on above analysis, it is proposed to modify timeConnFailure to present timer D when the failed HO execution is based on CHO configuration.

Proposal 2: Modify timeConnFailure to present timer D when the failed HO execution is based on CHO configuration.
Since CHO configuration requires NW to pre-reserved HO resources in advance, it would be waste of resource if CHO is configured and not used. Also it is useful to include the CHO configuration (execution conditions and candidate cells) so that NW can know the reason why CHO configuration is not used.

Observation 4: It is waste of resource if CHO is configured and not used, therefore to include CHO configuration (execution conditions and candidate cells) in such case can help NW to derive the reason why CHO is not useful and optimize accordingly.

Proposal 3: UE includes in RLF report the CHO execution condition and candidate cells when CHO is configured but not used.

If P3 is agreed than CHO execution conditions and candidate cells will both be included in rlf-report so long there is a CHO configuration regardless it is used or not, therefore the CHO failure type cannot be implicitly derived based on the rlf-report content. To avoid misunderstanding between two scenarios, it is propose to use explicit indication to indicate CHO failure type.
Observation 5: If P3 is agreed than whether the failure is a CHO failure cannot be derived implicitly based on CHO information included, therefore explicit indication is required.

Proposal 4: Use explicit indication in RLF-report to indicate CHO failure type when failure connection failure is based on CHO configuration.
DAPS handover

How to indicate the timer information in DAPS, for example time from DAPS HO to source failure time from DAPS execution to target failure is discussed in post meeting email discussion[2]. It can be observed from P6 and P7 proposed in the email summary that different timers is used to present the same duration: time from DAPS HO to source failure in different scenarios:

TimeConnFailureSource: in case source failure happens during DAPS HO, and then DAPS HO failures
TimeConnFailure: in case source failure after fallback to DAPS
Observation 6: Different IEs is used to present the time from DAPS HO to source RLF, and the difference is that whether the source failure happens before or after fallback. 

In above mentioned case, in order to know the correct definition to be used for TimeConnFailure, a fallback indication will be required. Moreover, for the later case, although fallback is performed, there a still a DAPS HO failure, therefore NW needs to know the time from DAPS HO to DAPS HO failure so that NW can know whether the HO execution is too early or not.

Observation 7: In case DAPS fallback, NW still needs to know the time from DAPS HO to DAPS HO failure to determine whether the DAPS execution is too early or not. 

Therefore if the proposed timers in the email summary is used then we will need to introduce different IEs for different DAPS scenarios case by case which introduce too much complexity. 

Observations 8: Multiple IEs to represent different time duration for different scenarios will be needed if the timer proposed in email summary is used which introduce extra complexity.
In order to have a unified solution between different scenarios, it is propose to use TimeConnFailure to present the time from DAPS HO to first connection failure that is either in target or source, and further a timeBetweenTwoFailure can be used together so that NW can derive all the required time information for different scenarios without introducing new timers. Further a fallback indication is needed so that NW can know if the source failure occurs before or after fallback.
Observation 9: To use TimeConnFailure to present the time from DAPS HO to first connection failure that is either in target or source and timeBetweenTwoFailure allows a unified timer design for different DAPS scenarios with all required time information for MRO can be derived.
Proposal 5: To use TimeConnFailure to present the time from DAPS HO to first connection failure that is either in target or source and timeBetweenTwoFailure to present time between two failures.
Regardless if TimeConnFailureSource is adopted or timeBetweenTwoFailures is used in DAPS HOF report, a fallback indication is needed to indicate whether fallback is performed, so that NW can know the exact DAPS scenarios UE experience and have a correct understanding on the MRO scenarios.

Observations 10: Regardless the timer solutions adopted, fallback indication is required for both solutions so that NW can have a correct understanding on the IE included and perform optimization accordingly.
Proposal 6: Include fallback indication in DAPS HO RLF-report to indicate if fallback to source happens or not.

Conclusion and proposals

Based on above analysis, we have the following proposals: 

Conditional handover:

Observation 1: The time from CHO execution to first connection failure has the same usage for CHO MRO as timeConnFailure for legacy HO MRO. And to reuse timeConnFailure for timer D is beneficial for fast diagnose CHO MRO scenarios.

Observation 2: It needs clarification whether connection failure happens in the case CHO is configured but not executed is considered as a CHO failure or not. 

Observation 3: In case RLF/HOF happens when CHO is configured but not used, since there is CHO execution, it shall not be counted as a CHO failure, and legacy behavior for including timeConnFailure is reused.

Observation 4: It is waste of resource if CHO is configured and not used, therefore to include CHO configuration (execution conditions and candidate cells) in such case can help NW to derive the reason why CHO is not useful and optimize accordingly.

Observation 5: If P3 is agreed than whether the failure is a CHO failure cannot be derived implicitly based on CHO information included, therefore explicit indication is required.

Proposal 1: HOF or RLF happens after CHO configuration is received and not used is not considered as CHO failure.
Proposal 2: Modify timeConnFailure to present timer D when the failed HO execution is based on CHO configuration.
Proposal 3: UE includes in RLF report the CHO execution condition and candidate cells when CHO is configured but not used.

Proposal 4: Use explicit indication in RLF-report to indicate CHO failure type when failure connection failure is based on CHO configuration.
DAPS HO
Observation 6: Different IEs is used to present the time from DAPS HO to source RLF, and the difference is that whether the source failure happens before or after fallback. 

Observation 7: In case DAPS fallback, NW still needs to know the time from DAPS HO to DAPS HO failure to determine whether the DAPS execution is too early or not. 

Observations 8: Multiple IEs to represent different time duration for different scenarios will be needed if the timer proposed in email summary is used which introduce extra complexity.
Observation 9: To use TimeConnFailure to present the time from DAPS HO to first connection failure that is either in target or source and timeBetweenTwoFailure allows a unified timer design for different DAPS scenarios with all required time information for MRO can be derived.

Observations 10: Regardless the timer solutions adopted, fallback indication is required for both solutions so that NW can have a correct understanding on the IE included and perform optimization accordingly.
Proposal 5: To use TimeConnFailure to present the time from DAPS HO to first connection failure that is either in target or source and timeBetweenTwoFailure to present time between two failures.
Proposal 6: Include fallback indication in DAPS HO RLF-report to indicate if fallback to source happens or not.
ALL proposals listed for fast reference

Proposal 1: HOF or RLF happens after CHO configuration is received and not used is not considered as CHO failure.
Proposal 2: Modify timeConnFailure to present timer D when the failed HO execution is based on CHO configuration.
Proposal 3: UE includes in RLF report the CHO execution condition and candidate cells when CHO is configured but not used.

Proposal 4: Use explicit indication in RLF-report to indicate CHO failure type when failure connection failure is based on CHO configuration.
Proposal 5: To use TimeConnFailure to present the time from DAPS HO to first connection failure that is either in target or source and timeBetweenTwoFailure to present time between two failures.
Proposal 6: Include fallback indication in DAPS HO RLF-report to indicate if fallback to source happens or not.
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