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1 Introduction
In last RAN2 meeting, the following conclusions were made for conditional handover scenario. In this contribution, we provide our view of RLF information report for CHO.
Agreements:

The following time information is as part of the UE RLF report: 


Time between the first CHO execution and the corresponding CHO command received at UE at least in the CHO failure case.

Agreements:


The following cells’ related cell and beam measurements are included in the RLF report associated to CHO failure:


a.
Source cell of the CHO. FFS the detail on cell ID. Try our best to reuse the existing information.


b.
The target cell towards which the CHO was executed, if CHO related condition was satisfied. FFS the detail on cell ID. Try our best to reuse the existing information.

c.
The cell in which the re-establishment is performed after the CHO failure or source RLF. Try our best to reuse the existing information. FFS on the related measurements.

FFS:
Candidate target cells as configured in the CHO configuration.

Agreements:


RLF-report shall contain information to differentiate an ordinary HO failure from the CHO failure and CHO recovery failure. FFS: implicit indication vs explicit indication.

Focused scenarios:

In case of successive CHO related failures, the UE stores and reports both RLF related information in the RLF report. The successive failure referred above, includes at least the following scenarios.


a.
A UE that has CHO configuration declares RLF in the source cell. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell.


b.
A UE that has CHO configuration executes the CHO towards the target cell upon fulfilling the configured condition and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell.


c.
A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.

Note: other scenarios still can be discussed.

2 Discussion
2.1 CHO handover type in RLF-report

In last RAN2 meeting, RAN2 has agreed that information to differentiate an ordinary HO failure from the CHO failure and CHO recovery failure is needed to be contained in an RLF-report. One FFS is, whether to use implicit indication or explicit indication.
To add an explicit indication in the RLF-report is a straight and simple way. But this also implies that one new bit/field should be introduced in the RLF-report. Furthermore, we think whether there is a need for such explicit indication depends on that the discussion of what CHO failure information is stored in the RLF-report. If in any CHO related handover case, there is CHO specific information contained in the RLF-report, it seems to us that there is no need to introduce an explicit CHO indication which is less efficient. 

However, currently RAN2 has only concluded limited information to be contained in CHO related RLF-report: time between the first CHO execution and the corresponding CHO command received at UE at least in the CHO failure case; source/target cells’ related cell and beam measurements. For the first one, it can only be present when CHO is executed, and may not be included in other cases, e.g. CHO is not executed due to too-late handover or the second CHO executed for reestablishment. For the later one, RAN2 has not concluded whether existing information can be reused or not. If reusing existing information, it cannot be considered as CHO-specific information. Thus we think the CHO handover type indication in RLF-report should be discussed after RAN2 concludes more failure information in RLF-report.
Proposal 1: the CHO type indication in RLF-report should be discussed after RAN2 concludes more information in RLF-report for all CHO related failure case.
2.2 What CHO failure information can be stored in RLF report
We discuss two CHO failure cases:

Case 1: RLF occurs before CHO execution condition is met

Case 2: CHO handover failure (i.e. T304 expiry)
Case 1 may happen when the execution condition is set too conservatively. In this case, there is no final target cell selected for CHO. For the network to determine which candidate cell is configured inappropriate, the network should know which cells are configured for the UE in the CHO configuration. Besides, the measurement results about each candidate cell are also helpful. Or at least, the network is good to know which CHO event in the execution condition is not fulfilled in case that there can be more than one event for the execution condition.
Proposal 2: when RLF occurs to a UE that has stored CHO configuration, the candidate cell list, the radio measurement results of each candidate cell, or at least which event of the execution condition is not fulfilled are included in the RLF-report.
Case 2 may happen when the execution condition is set too aggressively. UE can execute a CHO upon the execution condition for the candidate cell is met or upon the candidate cell is selected in the cell selection phase in a reestablishment procedure. For the latter case, the execution condition may not be met at that time. Thus, the measurement results of the target cell, or at least whether the execution condition is met or not for the target cell can be reported to help the network determine the actual problem of the failure. Moreover, the measurement results for other candidate cells that are not selected as the target cell of the failed CHO can also be included in the RLF-report. Similar to that in case 1, in our understanding, the latest measurements of the candidate cells can be used by the network to further adjust the configuration of possible candidate cells and corresponding execution condition(s).
Proposal 3: For CHO failure, the radio measurement results of the target cell and other candidate cells, or at least whether the events of the execution condition are fulfilled or not are included in the RLF-report.
Another scenario that needs to be considered is the failure recovery via CHO.

In current RRC reestablishment procedure after a RLF or HOF, the UE sets the reestablishmentcellId in the RLF-report to the cell ID of the reestablishment cell upon transmission of RRCReestablishmentRequest message. While a CHO candidate cell is selected in the cell selection, the UE will go for a CHO execution. If we follow current specification, no reestablishmentcellId can be set in the RLF-report. Thus we suggest including the reestablishmentcellId in the RLF-report to the cell ID of selected CHO candidate cell in this case.
Proposal 4: in case of a CHO is executed due to a cell selection, set the reestablishmentCellId in the RLF-report to cell identity of the target cell of the CHO.
3 Conclusion 
The observations and proposals in this contribution include: 
Proposal 1: the CHO type indication in RLF-report should be discussed after RAN2 concludes more information in RLF-report for all CHO related failure case.
Proposal 2: when RLF occurs to a UE that has stored CHO configuration, the candidate cell list, the radio measurement results of each candidate cell, or at least which event of the execution condition is not fulfilled are included in the RLF-report.
Proposal 3: For CHO failure, the radio measurement results of the target cell and other candidate cells, or at least whether the events of the execution condition are fulfilled or not are included in the RLF-report.
Proposal 4: in case of a CHO is executed due to a cell selection, set the reestablishmentCellId in the RLF-report to cell identity of the target cell of the CHO.
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