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1 Introduction
In last RAN2 meeting, the following conclusions are made for conditional handover and DAPS handover mobility scenario. In this contribution, we provides our view of RLF information report for CHO and DAPS.
=>
RAN2 to consider the SON aspects of CHO and SON aspects of 2-step RA as part of the WI.

=>
RAN2 to consider the SON aspects of DAPS HO as part of the WI.

=>
The following scenarios are considered:

1) Successful CHO and HO (i.e. no failure happens). FFS consideration in RAN2/3

2) Unsuccessful CHO due to late CHO execution.

3) Unsuccessful CHO after CHO execution.

4) Successful or Unsuccessful CHO after unsuccessful CHO or handover failure.

Note: other scenarios are not ruled out…

=>
RAN2 should study what CHO failure information can be stored in RLF report. 

=>
RAN 2 to discuss the method for distinguishing between different handover types in RLF report. FFS the details, e.g., explicitly way or not.

=>
RAN2 to agree studying the RLF report and/or FailureInformation message contents in the DAPS failure scenarios.

2 Discussion
2.1 Conditional handover
According to the conclusion in last meeting, the following 2 FFS need to be resolved. 
=>
RAN2 should study what CHO failure information can be stored in RLF report. 

=>
RAN 2 to discuss the method for distinguishing between different handover types in RLF report. FFS the details, e.g., explicitly way or not.
We discuss 2 failure cases for CHO:

Case 1: RLF before CHO execution condition is met

Case 2: CHO handover failure (i.e. T304 expiry)
· CHO related handover types in RLF report

In our understanding, given the different handover schemes, the handover parameters/threshold can be setting differently for CHO and legacy handover. If so, in both failure case, there is a need for the network to differentiate the RLF-report is for a CHO or for a legacy handover. One straight way is to add an explicit indication in the RLF-report which is a simple way. However, 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. Currently there is not clearly concluded what failure information for CHO will be included in RLF-report. If any CHO specific failure information in the RLF-report is agreed by RAN2, this CHO specific failure information can be regarded as an implicit way of CHO type. That means an explicit indication is not needed. Thus we think the CHO type in RLF-report should be discussed after RAN2 concludes other failure information in RLF-report.
Proposal 1: the CHO type in RLF-report should be discussed after RAN2 concludes other failure information in RLF-report.
· What CHO failure information can be stored in RLF report
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 lease 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.
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.
· Reestablishment Cell ID in the RLF-report in case of CHO recovery

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.
2.2 DAPS handover

The following issue is listed in the conclusion of last meeting.

=>
RAN2 to agree studying the RLF report and/or FailureInformation message contents in the DAPS failure scenarios.

For the failure case in DAPS, the following cases are discussed in the section.
· DAPS handover failure and UE successfully fallback to the source cell
According to 5.3.5.8.3 in [2], UE will not record any failure information in RLF-report upon a DAPS handover failure and UE fallback to the source. As the UE sends a Failureinformation message including only a DAPS failure indication to the source cell, the source cell has no more information about this failure. Thus failure information similar to that in RLF-report should be known by the source cell.

One way is that the UE also records the failure information in RLF-report as legacy for this case. However, as the UE is anyway successful back to the source, another way that including the failure information in the Failureinformation message is also possible. For this way, some of the information in legacy RLF-report (e.g.C-RNTI, failedPCellId, timeconnFailure, previousPCellId, etc) is not needed to be included in Failureinformation message. Because this is a fresh handover and the source cell still stores these information. Then, only RA information and measurement results are needed to be included in the Failureinformation message.
Proposal 5: RA information and measurement results are included in the FailureInformation in DAPS fallback case.

· DAPS handover failure and source RLF
In our understanding, a well-performed DAPS handover is that the UE successfully handover to the target cell and the source cell is not RLF detected before it is released. If the source RLF occurs during T304 is running, it means the handover parameter setting is not that appropriate. Thus, it is reasonable that the network gets knowledge of whether there is source RLF during a DAPS handover. One simple way is that the UE records a RLF-report upon source RLF similar to that in other failure case. But as only one RLF-report entry can be stored in the UE, upon DAPS handover failure, the stored RLF-report for source RLF will be cleared. Therefore, another method is that the source RLF information is included in the RLF-report stored upon DAPS handover failure. And it should be further discuss what source RLF information is needed or only an indication of source RLF is enough.
Proposal 6: source RLF information should be recorded and reported to the network.
· DAPS handover is successful but source link is RLF before it is released
Similar to analysis above, reporting of failure information of source RLF is also beneficial in this case. Besides, in order to differentiate this case from normal RLF, some information is required in the RLF-report to indicate the RLF is a source RLF before being released during DAPS handover.
Proposal 7: the RLF-report for source RLF during a successful DAPS handover is recorded.
3 Conclusion 
The observations and proposals in this contribution include: 
Proposal 1: the CHO type in RLF-report should be discussed after RAN2 concludes other failure information in RLF-report.
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.
Proposal 5: RA information and measurement results are included in the FailureInformation in DAPS fallback case.

Proposal 6: source RLF information should be recorded and reported to the network.
Proposal 7: the RLF-report for source RLF during a successful DAPS handover is recorded.
4 Reference

[1] Chairman notes for RAN2#111 e-meeting
[2] TS 38.331-g20
- 4/4 -

