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1 Introduction

In RAN3#104 Reno meeting, RAN3 agreed Mobility Robustness Optimisation features for the NG RAN and suggested the information that should be signalled by a UE to the NG RAN as part of the RLF Report for RAN2 to further analysis during the normative work with a LS sent to RAN2[1][2].
This contribution will provide our view of the content of RLF report suggested by RAN3 with analysis.
2 Discussion

For the RLF report info, the following RLF report info are subject to RAN2 checking: 

· The radio measurements and measurements configurations. These can be listed as follow (subject to RAN2 checking):
· Information related to the Radio-link monitoring (RLM) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)
· Beam measurements on RLM related resources i.e., measurement on reference signals (RS) such as:
· SSB 
· CSI-RS
Measurements to be logged may be RSRP, RSRQ, SINR, Qout, Qin, etc.
· Information related to the beam failure detection (BFD) on serving cell (where the RLF is detected) and on target cell (in case of handover failure)

· Beam measurements on BFD related resources i.e., measurement on reference signals (RS) such as:

· SSB

· CSI-RS

Measurements to be logged may be at least RSRP, RSRQ, SINR, Qout, Qin, etc.
Note that BFD and RLM resources may be different from each other.
· Information related to the beam failure recovery (BFR) on the serving cell where the RLF happened and on target cell (in case of handover failure) including:

· Measurements performed on the list of the candidate beam-resources configured for BFR reason.
· Measurement on signals that were “not” listed in the candidate beam-resources list while the UE detects such signals with a quality above a certain beam suitability threshold. 
· There measured signals can include: 

· SSB

· CSI-RS

Measurements to be logged may be at least RSRP, RSRQ, SINR.
· Information on RRM measurements per beam on a serving cell (where RLF is detected) and on target cell (in case of handover failure) 

· Beam level measurement for cell quality derivation 
· Beam level measurement on at least one neighbour cell for cell quality derivation
· Beam level measurement on a cell the UE selects and performs reestablishment after RLF
· Measurement can be done on different RS types such as 
· SSB 

· CSI-RS

· TRS, DMRS or any combination of these signals
· RACH related information
· beam identity where RACH access was attempted during handover
· Number of RACH attempts for each RACH access attempt
· Logging sensor data, including UE orientation/altitude to log in addition to location, speed and heading (e.g., digital compass, gyroscope as well as barometer etc.). 
· UE speed state (low, mid, high) detected by UE as part of speed-based scaling procedure.
In addition to report measurement of RRM related resource in the RLF, the first bullet suggests RLM related resource measurement is to be considered in the RLF report in terms of RSRP, RSRQ and SINR. But we don’t think it is necessary because spec doesn’t require UE to store RSRP/RSRQ/SINR for output as a part of RLM/BFD measurement, hypothetical PDCCH BLER is specified as the measurement output. 

The same situation applies to BFD related resource measurement. It is not specified to have RSRP/RSRQ/SINR for output as a part of BFD measurement, hypothetical PDCCH BLER is specified as the measurement output.
Proposal 1: It is not necessary for UE to report measurement of reference signals used for RLM/BFD in terms of RSRP, RSRP, SINR.
It is also unnecessary for UE to report information related to measurement of the beam failure recovery (BFR) on the serving cell where the RLF happened and on target cell (in case of handover failure) including because UE may not select candidate beam with highest quality. We don’t any strong reason to report it.
Proposal 2: It is not necessary for UE to report measurements of reference signals used for BFR in RLF report because UE may not select candidate beam with highest quality.
For the RRM related beam level measurement (e.g. Beam RSRP/RSRQ/SINR), we think it is also unnecessary for UE report. In Rel-15, these beam level measurements were introduced in NR CONNECTED measurements for the Network to configure RACH resources. If these measurements are included in RLF reporting, it can only be utilized to optimize RACH configuration which serves similar purpose of RACH reporting. However, these beam qualities varies quickly, when the RLF is retrieved by NW, the reported beam level measurement might be outdated. That is why RAN2 agreed to only report attempted SSB index and corresponding number of preambles sent for each tried beam as RACH reporting in RAN2#106. Thus, we don’t see strong reason to introduce other additional information including beam level measurement result in the RLF RRM related measurement report. 
Proposal 3: For RRM related measurement in RLF report, follow RAN2 agreements to report only beam index (SSB/CSI-RS) for both of serving and neighbouring cells, if RLF led by RACH failure, UE reports attempted SSB index and corresponding number of preambles sent for each tried beam.
For the sensor data RLF report, RAN2 made a long debate and agreed to report UE orientation in a global coordinate system, speed and uncompensated barometric pressure (UBP) if the information is available. RAN3 additionally introduced altitude. However, it is our understanding that UBP was introduced by RAN2 to provide UE altitude information to the Network. Thus, we think altitude is redundant information.

Proposal 4: For sensor data in RLF report, follow RAN2 agreement to report UE uncompensated barometric pressure (UBP) for UE altitude information if available.
Proposal 5: sends LS to RAN3 about RLF report.
3 Summary
Proposal 1: It is not necessary for UE to report measurement of reference signals used for RLM/BFD in terms of RSRP, RSRP, SINR.
Proposal 2: It is not necessary for UE to report measurements of reference signals used for BFR in RLF report because UE may not select candidate beam with highest quality.

Proposal 3: For RRM related measurement in RLF report, follow RAN2 agreements to report only beam index (SSB/CSI-RS) for both of serving and neighbouring cells, if RLF led by RACH failure, UE reports attempted SSB index and corresponding number of preambles sent for each tried beam.

Proposal 4: For sensor data in RLF report, follow RAN2 agreement to report UE uncompensated barometric pressure (UBP) for UE altitude information if available.

Proposal 5: sends LS to RAN3 about RLF report.
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