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Introduction

The contribution intends to clarify RLF report related issues as commented in [408].
Discussion
It has been agreed that CHO/DAPS failure information storage in RLF-report is optional supported with capability signalling while currently in the procedure part the inclusion of such failure information is mandatory which is not aligned with agreed principle. 
Observation 1: The capability checking before inclusion of DAPS/CHO failure information in RLF-report is missing in current specs which needs to be added.

---------------------------------------------------------  38331-h00  ---------------------------------------------------------

5.3.10.5
RLF report content determination
The UE shall determine the content in the VarRLF-Report as follows:

1>
clear the information included in VarRLF-Report, if any;
1>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

1>
set the measResultLastServCell to include the cell level RSRP, RSRQ and the available SINR, of the source PCell (in case HO failure) or PCell (in case RLF) based on the available SSB and CSI-RS measurements collected up to the moment the UE detected failure;

1>
if the SS/PBCH block-based measurement quantities are available:
2>
set the rsIndexResults in measResultLastServCell to include all the available measurement quantities of the source PCell (in case HO failure) or PCell (in case RLF), ordered such that the highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the highest SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise the highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements collected up to the moment the UE detected failure;

... ...
2>
for each neighbour cell, if any, included in measResultListNR in measResultNeighCells:

3>
if the neighbour cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in VarConditionalReconfig at the moment of the detected failure:

4>
set choConfig in MeasResult2NR to the execution condition for each measId within condTriggerConfig associated to the neighbour cell within VarConditionalReconfig;
4>
if at least one execution condition included in choConfig in MeasResult2NR was fulfilled at the moment of conditional reconfiguration execution, or radio link failure:
5>
if the first entry of choConfig corresponds to a fullfilled execution condition at the moment of conditional reconfiguration execution, or radio link failure:

6>
set condFirstEventFullfilled to true;

5>
if the second entry of choConfig, if available, corresponds to a fullfilled execution condition at the moment of conditional reconfiguration execution, or radio link failure:

6>
set condSecondEventFullfilled to true;

5>
if the first entry of choConfig corresponds to a fulfilled execution condition at the moment of conditional reconfiguration execution, or radio link failure; and

5>
if the second entry of choConfig, if available, corresponds to a fulfilled execution condition at the moment of conditional reconfiguration execution, or radio link failure:

6>
set firstTriggeredEvent to the execution condition condFirstEvent corresponding to the first entry of choConfig or to the execution condition condSecondEvent corresponding to the second entry of choConfig, whichever execution condition was fulfilled first in time;
6>
set timeBetweenEvents to the elapsed time between the point in time of fullfilling the condition in choConfig that was fulfilled first in time, and the point in time of fullfilling the condition in choConfig that was fulfilled second in time;
1>
for each of the configured EUTRA frequencies in which measurements are available;

2>
set the measResultListEUTRA in measResultNeighCells to include the best measured cells ordered such that the cell with highest RSRP is listed first if RSRP measurement results are available, otherwise the cell with highest RSRQ is listed first, and based on measurements collected up to the moment the UE detected failure;

3>
for each neighbour cell included, include the optional fields that are available;

NOTE 1:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Exclude-listed cells are not required to be reported.

1>
set the c-RNTI to the C-RNTI used in the source PCell(in case HO failure) or PCell (in case RLF);

1>
if the failure is detected due to reconfiguration with sync failure as described in 5.3.5.8.3, set the fields in VarRLF-report as follows:

2>
set the connectionFailureType to hof;

2>
if any DAPS bearer was configured while T304 was running:

3>
set lastHO-Type to daps;
3>
if radio link failure was detected in the source PCell, according to clause 5.3.10.3:4>
set timeConnSourceDAPS-Failure to the time between the initiation of the DAPS handover execution and the radio link failure detected in the source PCell while T304 was running;

4>
set the rlf-Cause to the trigger for detecting the source radio link failure in accordance with clause 5.3.10.4;
... ...
---------------------------------------------------------  38331-h00  ---------------------------------------------------------
As shown above for one radio link failure/handover failure, the stored RLF-report might includes common parameters that applicable for all sorts of failure type (highlighted in blue) and CHO/DAPS specific parameters (highlighted in blue). Therefore there could be two options to understand the optional inclusion of CHO/DAPS failure information in radio link failure report:
Option1: For HO involves DAPS/CHO configuration, UE records nothing

Option 2:For HO involves DAPS/CHO configuration, only DPAS/CHO specific parameters are not stored

Observation 2: There could be two options to understand the optional inclusion of CHO/DAPS failure information in radio link failure report:
Option1: For HO involves DAPS/CHO configuration, UE records nothing

Option 2:For HO involves DAPS/CHO configuration, only DPAS/CHO specific parameters are not stored

Option 1 is simple and straightforward, UE will not store any CHO/DAPS related failure information in RLF-report if it doesn’t have the capability. Specs implementation wise speaking, the UE capability checking will be performed in subclause 5.3.10 when detecting radio link failure or subclause 5.3.5.8.3 when detecting reconfiguration with sync failure. Since R17 RLF-report also supports storing of two consecutive failure events due to the CHO recovery procedure, then for failure involving CHO recovery option 1 also means only first failure information will be stored while the second failure information will be completely lost.
Observation 3: Option1 is simple and straightforward to implement in specs but will lead to lost of  second failure information when CHO recovery is performed in case two consecutive failures happen.

For option 2, regardless of whether HO involves CHO or DAPS configuration or not, UE will always store the latest failure information in RLF-report with inclusion of conventional RLF-report parameters, e.g., fail while the new introduced CHO/DAPS related measurements will not be included. One of the benefits of option 1 is that the latest failure information can always be stored and the stored information (e.g., neighboring cell measurements) is still useful for NW to adjust the priority of neighboring cells for cell (re)selection.  

Observation 4: Option 2 allows to always record to latest failure information excluding CHO/DAPS related parameters, which is till useful for NW to adjust the priority of neighboring cells for cell (re)selection.

In current However since currently the failure type related information is implicitly derived based on inclusion of CHO/DAPS related parameters, which means simply based on the UE capability reported as well as the content of RLF-report NW cannot know if the missing of CHO information is due to UE capability issue or due to CHO execution criteria is not fulfilled if option 2 is used.
Observation 5: NW cannot know can the absence of CHO information is due to UE capability restriction or due to triggering condition not fulfilled since there are not explicit failure type can be used for reference if option 2 is used.

To avoid misunderstanding of failure type received in RLF-report, one of the method is to introduce explicit HO type in RLF-report, which can be achieved by extending current lastHO-type to also HO failure case. Therefore if option 2 will be selected for UE capability checking for RLF-report, it is suggested that UE always include lastHO-Type to both HO/RLF in RLF-report.
Observation 6: Current lastHO-type can be used also for HO failure case to allow explicit indication of HO type in case option 2 is used for UE capability checking for RLF-report.

Based on above analysis, it is proposed RAN2 to select among option 1/2 for UE capability checking and , if option 2 is selected UE shall always explicit indicate HO type, e.g., reusing lastHO-type for both HO/RLF case.

Proposal 1: RAN2 discuss and select which of two options below is used for UE capability checking for RLF-report:

Option1: For HO involves DAPS/CHO configuration, UE records nothing in RLF-report

Option 2:For HO involves DAPS/CHO configuration, only DPAS/CHO specific parameters are not stored in RLF-report
Proposal 2: If option 2 of proposal 1 is selected, explicit HO type is always included in RLF-report, e.g., by reusing lastHO-type for both HO/RLF case.

One draft CR has been provide in [2] to address the possible spec impact for both options, it is proposed that RAN2 based on outcome of proposal 1 to discuss and adopt the corresponding TP for agreed option.

Proposal 3: RAN2 based on outcome of proposal 1 to discuss and adopt the corresponding TP in R2-2205364 for agreed option.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: The capability checking before inclusion of DAPS/CHO failure information in RLF-report is missing in current specs which needs to be added.

Observation 2: There could be two options to understand the optional inclusion of CHO/DAPS failure information in radio link failure report:
Option1: For HO involves DAPS/CHO configuration, UE records nothing

Option 2:For HO involves DAPS/CHO configuration, only DPAS/CHO specific parameters are not stored

Observation 3: Option1 is simple and straightforward to implement in specs but will lead to lost of  second failure information when CHO recovery is performed in case two consecutive failures happen.

Observation 4: Option 2 allows to always record to latest failure information excluding CHO/DAPS related parameters, which is till useful for NW to adjust the priority of neighboring cells for cell (re)selection.

Observation 5: NW cannot know can the absence of CHO information is due to UE capability restriction or due to triggering condition not fulfilled since there are not explicit failure type can be used for reference if option 2 is used.

Observation 6: Current lastHO-type can be used also for HO failure case to allow explicit indication of HO type in case option 2 is used for UE capability checking for RLF-report.

Proposal 1: RAN2 discuss and select which of two options below is used for UE capability checking for RLF-report:

Option1: For HO involves DAPS/CHO configuration, UE records nothing in RLF-report

Option 2:For HO involves DAPS/CHO configuration, only DPAS/CHO specific parameters are not stored in RLF-report
Proposal 2: If option 2 of proposal 1 is selected, explicit HO type is always included in RLF-report, e.g., by reusing lastHO-type for both HO/RLF case.

Proposal 3: RAN2 based on outcome of proposal 1 to discuss and adopt the corresponding TP in R2-2205364 for agreed option.
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