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1 Introduction
Successful handover report is one of the objectives of Rel-17 SON/MDT WI [1]:

· Support of data collection for MDT features for identified use cases, including 2-step RACH optimization and leftovers of Rel-16 SON/MDT WI (MDT enhancements and MDT for MR-DC) [RAN2, RAN3, RAN4]

· Enhancement of logged and immediate MDT (including coexistence with IDC) [RAN2, RAN3]

· Enhancement of reporting e.g. RLF and accessibility measurements, Successful Handover reporting [RAN2, RAN3].

· Specification of MDT for MR-DC [RAN2, RAN3, RAN4]

In RAN2#112 E-meeting, it was agreed that RAN2 will at least introduce related functions to support normal successful HO reporting accordingly. 
Then in last RAN2#113 E-meeting, following agreements achieved:
Agreements:

Contents of the HO success report:

The source cell and target cell related identifiers and measurements are to be included in the successful HO report.

This contribution will further address the information that UE report to support this function.
2 Discussion 
Following LS has been received from RAN3 in RAN2#112 E-meeting [3]:
RAN3 agreed to support a more robust mobility function in NG-RAN via reporting failure events observed during successful handovers. The NG-RAN node is able to analyze whether its mobility configuration needs adjustment based on successful handover report. Suggestions on parameters to be included in the Successful Handover Report and the example triggering conditions have been agreed by RAN3 and captured in TR37.816, section 5.3.2.5.

RAN3 has agreed that a solution based on Successful Handover Reports is based on the following solution components, which are pending RAN2 analysis:

· Signalling of information collected in the Successful HO Report from the UE to the NG-RAN

· Definition of triggering condition for signaling of the Successful Handover Report, to avoid unnecessary Successful Handover Report and reduce the related signalling overhead.
Then in the [Post113-e][851] email discussion, following proposals were made by the rapporteur [3]:
Proposal 13
RAN2 to focus on the following scenarios for HO Success Report:
a.
Scenario 1 (ordinary HO): 1a, 1b
b.
Scenario 2 (CHO): 2a, 2b
c.
Scenario 3 (DAPS): 3a
Proposal 14
RAN2 for further discuss whether the following scenarios should be considered under the RLF report or under the HO success report:
a.
Scenario 2c
b.
Scenario 3b
Proposal 15
RAN2 considers the following triggering conditions for generating an HO Success Report:
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
Proposal 16
RAN2 considers the following radio related measurements as part of the successful HO report:
a.
Latest radio link quality of neighbour cells before HO command was received in the case of normal HO.
b.
Latest radio measurement results of the candidate target cells in the case of conditional HO.
c.
Configured CHO execution condition(s), e.g. A3 and/or A5 event configuration, of the candidate target cells
d.
The radio quality of source cell when ConditionalReconfiguration is received before conditional handover execution condition is satisfied
e.
Latest radio link quality of source cell before HO command was received in the case of DAPS HO
f.
Flag to indicate RLM issues in source cell during DAPS HO
Proposal 17
RAN2 considers the following timer related measurements as part of the successful HO report:
a.
Elapsed time for T310 timer for normal HO
b.
Elapsed time for T310 timer for Conditional HO
c.
Time elapsed between the CHO execution towards the target cell and the corresponding latest CHO configuration received for the selected target cell
Proposal 18
Location information is included as part of the successful HO report.


We will discuss the potential information that UE collects in the following part of the paper.
2.1 RLM related Information
Since the purpose of introducing Successful Handover Report is to find some potential radio link problem during the handover procedure. For instance, when UE receives the handover command, it’s radio link towards the serving cell may have become quite bad i.e., the timer T310 is still running. Similarily, the uplink RLC retransmission counter might be quite high when UE receiving the handover command, which means the uplink may encounter failure quickly. Therefore, it is beneficial for UE to report RLM, RLC retransmission counter related information to the network side, so that the source node could configure handover command eailier to avoid failure in the source node.

RLM related information captured in TR37.816 [4]:
The information contained in the successful handover report may comprise:

· RLM related information 

· RLM related timers (e.g., T310, T312)

· Measurements of reference signals used for RLM in terms of RSRP, RSRQ, SINR

· RLC retransmission counter

Proposal 1: Include the RLM and RLC retransmission counter related information in the Successful Handover Report.
2.2 RRM related Information
In [4], it was pointed that due to mobility, the beams in which the CFRA is allocated by taget gNB during handover preparation phase might be sub-optimal when the actual random access is performed towards the target cell. Therefore, it is helpful for UE to report the following beam level measurements in the successful handover report:
· Handover related information

· Measurements of the configured reference signals at the time of successful handover

· SSB beam measurements

· CSI-RS measurements

· Handover related timers (e.g., T304)

· Measurement period indication, i.e., measurements are collected at handover trigger, at the end of handover execution or just after handover execution

Proposal 2: Include the RRM related information in the Successful Handover Report.
2.3 BFD/BFR related Information

Silimar to handover related random access procedure, another sub-optimum RA procedure may happen in the BFD/BFR procedure, where the gNB could configure UE a list of reference signals (CSI-RS and/or SSB) candidateBeamRSList identifying the candidate beams for recovery and the associated RA parameters. After beam failure is detected, the UE:

-
triggers beam failure recovery by initiating a Random Access procedure on the PCell;

-
selects a suitable beam to perform beam failure recovery (if the gNB has provided dedicated Random Access resources for certain beams, those will be prioritized by the UE).

Upon completion of the Random Access procedure, beam failure recovery is considered complete.

Silimarily, the configured candidateBeamRSList may become unavialbe when UE try to recover from beam failure due to mobility, that is, none of the beams in the candidateBeamRSList can meet the requirement that the measurement is higher than rsrp-ThresholdSSB. Also, UE may find some beams whose measurement is higher than the threshod rsrp-ThresholdSSB but not within the list candidateBeamRSList that configured by gNB. This will also result in the waste of dedicated CFRA resource that configured for the beams within candidateBeamRSList, as well as the sub-optimal performance of beam failure recovery. 
Observation 1: Due to mobility, the beams within the configured list candidateBeamRSList in which the CFRA resource is allocated might be sub-optimal when the actual random access is performed for beam failure recovery.
In such scenario, if UE could report related information, such as the indication that none of beams in candidateBeamRSList could meet the measurement requirement, the ID and measuremnts of beams whose measurement higher than the threshod rsrp-ThresholdSSB but not within the configured list candidateBeamRSList, as well as the measurements of reference signals that within the configured list candidateBeamRSList.
Therefore, we proposae that:
Proposal 3: Include following BFR related informatin in the Successful Handover Report, when none of beams in candidateBeamRSList could meet the measurement requirement:

· Indication that none of beams in candidateBeamRSList could meet the measurement requirement, 

· ID and measurements of beams whose measurement higher than the threshod rsrp-ThresholdSSB but not within the configured list candidateBeamRSList
· Measurements of reference signals that within the configured list candidateBeamRSList
As for following BFD related information captured in TR37.816, sinc the BFD may happens quite often, it is impractical for UE to always report the BFD related information. The exact condition should be defined to report the BFD related information.
· Beam failure detection (BFD) related information

· Detection indicators and counters (e.g., Qin and Qout indications)

· Measurements of reference signals used in BFD in terms of RSRP, RSRQ, SINR

Proposal 4: The exact condition needs to be defined to report the BFD related information.
2.4 Successful Handover Report for CHO and DAPS
Although the content of the successful handover report for CHO and DAPS has been initially discussed in the [Post113-e][851] email discussion, as it was pointed by some company that “considering the work load, it is preferred to prioritize the discussion on normal HO case and we can comeback for CHO and DAPS case since the general design shall be similar”, we propose to delay the discusson for CHO and DAPS, after the primary progress has achieved for normal handover.
Proposal 5: Delay the discusson for CHO and DAPS, after the primary progress has achieved for normal handover.

3 Conclusions
This contribution addresses the information that UE collects for successful handover report. we made following observation and proposals:
Proposal 1: Include the RLM and RLC retransmission counter related information in the Successful Handover Report.
Proposal 2: Include the RRM related information in the Successful Handover Report.
Observation 1: Due to mobility, the beams within the configured list candidateBeamRSList in which the CFRA resource is allocated might be sub-optimal when the actual random access is performed for beam failure recovery.
Proposal 3: Include following BFR related informatin in the Successful Handover Report, when none of beams in candidateBeamRSList could meet the measurement requirement:

· Indication that none of beams in candidateBeamRSList could meet the measurement requirement, 

· ID and measurements of beams whose measurement higher than the threshod rsrp-ThresholdSSB but not within the configured list candidateBeamRSList
· Measurements of reference signals that within the configured list candidateBeamRSList
Proposal 4: The exact condition needs to be defined to report the BFD related information.
Proposal 5: Delay the discusson for CHO and DAPS, after the primary progress has achieved for normal handover.
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