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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The following scenarios for Successful HO report were agreed for further discussion at the RAN2#111-e meeting [1]:
	[bookmark: _Toc48718836]=> The following scenarios are considered:
[bookmark: _Toc48718837]1) Successful CHO and HO (i.e. no failure happens). FFS consideration in RAN2/3
[bookmark: _Toc48718838]2) Unsuccessful CHO due to late CHO execution.
[bookmark: _Toc48718839][bookmark: _Hlk47954680]3) Unsuccessful CHO after CHO execution.
4) Successful or Unsuccessful CHO after unsuccessful CHO or handover failure.
Note: other scenarios are not ruled out…


Meanwhile RAN3 was working on the same topic during RAN3#109-e meeting and an LS was sent to RAN2 [2] for more feedback regarding the signalling of information and triggering condition:
	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.


In this contribution, we would like to discuss the signalling of information and triggering condition for successful HO report.
2. Discussion
2.1. Triggering condition
Successful HO report was studied in TR 37.816 [2] and considered one of the enhancements for Mobility Robustness Optimization (MRO). The potential solution for this feature was given below:
	TR 37.816
The MRO function in NR could be enhanced to provide a more robust mobility via reporting failure events observed during successful handovers. A solution to this problem is to configure the UE to compile a report associated to a successful handover comprising a set of measurements collected during the handover phase, i.e. measurement at the handover trigger, measurement at the end of handover execution or measurement after handover execution.


Unlike the legacy reporting mechanisms, e.g., RLF report or connection establishment failure report, which collect the cell measurements and time information for failure events, successful HO report is used to report the underlying issues detected by RLM, or BFD detected upon a successful event. 
Therefore not all the successful HO events should be reported to network, but only the handovers where certain failure events (triggering events) were observed should be recorded. The principle for reporting should be network-oriented, that being said, to provide as much useful information as possible for network while avoiding unnecessary reports.
Observation 1 [bookmark: _Ref53760793]The principle for reporting should be network-oriented, UE needs to provide as much useful information as possible for network while avoiding unnecessary reports.
As discussed above, the potential issues detected by RLM or BFD before the successful HO should be the triggers for the report. Suppose the RLM detects a potential radio link failure over the access link of the current serving cell (the timer T310 was triggered), and UE receives a handover command just when the timer T310 is about to expire. In case the handover fails, then the corresponding failure report will be created, and be delivered to network once the connection is resumed. As a consequence, the network is able to analyze the handover failure report for further optimization. But in case the handover succeeds, no report is created and the potential issue which might further lead to radio link failure will not be discovered by the network. Therefore, the event such as a successful HO to target cell where previously T310 was running in the source cell should be able to trigger the successful HO report, so that the measurements during which T310 was running will be logged and further reported to network for proper parameterization. In the same vein, we spotted the following conditions where potential issues exist due to improper network parameterization:
a) Successful HO to target cell where previously T310 was running in the source cell;
b) [bookmark: _Ref60819841]Successful HO to target cell where previously T312 was running in the source cell;
c) Successful HO to target cell where previously BFD was declared in the source cell;
d) Successful HO to target cell after unsuccessful CHO or normal handover failure.
Therefore we propose:
[bookmark: _Ref53752086]The triggering conditions for successful HO failure should include:
a. [bookmark: _Ref53760624][bookmark: _Ref53752134]Successful HO to target cell where previously T310 was running in the source cell;
b. [bookmark: _Ref60819876]Successful HO to target cell where previously T312 was running in the source                                                                           cell;
c. [bookmark: _Ref53760627]Successful HO to target cell where previously BFD was declared in the source cell;
d. [bookmark: _Ref53760650]Successful HO to target cell after unsuccessful CHO or normal handover failure.
2.2. [bookmark: _Ref47431626]Signalling of information
TR 37.816 [2] gives a wide range of parameters to be included in the successful HO report:
	
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
-	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
-	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


Most of the variables shown above are useful for MRO purposes, however, we are skeptical that if UE really needs to record the measurements at all the three phases of HO (i.e., at HO trigger, at the end of HO execution or after HO execution). It’s quite straight-forward for UE to collect the measurements at HO trigger as this implies the existence of some underlying issues and such measurements are of NW’s interest. By contrast, the NW may not be able to extract useful information from the report (recorded at the end of HO execution or after HO execution), as the last two phases are purely the representations of successful events. 
Observation 2 [bookmark: _Ref53760589]The NW may not be able to extract useful information from the report at the end of handover execution or just after handover execution, as the two phases are purely the representations of successful events.	Comment by RAN2#113-e: What do u want to express?
Accordingly, the parameter measurement period indication is not needed since there will be only one single period where the measurements being collected, that is at HO trigger. We propose:
[bookmark: _Ref53752090][bookmark: _Ref61342598][bookmark: _Ref53752166]Successful HO report should at least include the following information:
e. [bookmark: _Ref61342662]Source/target cell ID;
f. [bookmark: _Ref61342666]the status of timer T304, 310, T312;
g. [bookmark: _Ref61342671]RRM measurements on the source and neighboring cells;
h. [bookmark: _Ref61342676]Measurements of reference signals used for RLM/BFD in terms of RSRP, RSRQ, SINR.

3. Conclusion
In this paper, the following observations and proposal are given:
Observation 1	The principle for reporting should be network-oriented, UE needs to provide as much useful information as possible for network while avoiding unnecessary reports.
Observation 2	The NW may not be able to extract useful information from the report at the end of handover execution or just after handover execution, as the two phases are purely the representations of successful events.

Proposal 1	The triggering conditions for successful HO failure should include:
a. Successful HO to target cell where previously T310 was running in the source cell;
b. Successful HO to target cell where previously T312 was running in the source                                                                           cell; 
c. Successful HO to target cell where previously BFD was declared in the source cell;
d. Successful HO to target cell after unsuccessful CHO or normal handover failure.
Proposal 2	Successful HO report should at least include the following information:
a. Source/target cell ID;
b. the status of timer T304, 310, T312;
c. RRM measurements on the source and neighboring cells;
d. Measurements of reference signals used for RLM/BFD in terms of RSRP, RSRQ, SINR.
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