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1. Introduction & Background

At RAN#84 meeting, a new SON/MDT support for NR WI has been agreed with objective on SON feature as follows:

· Support of SON features, including MRO (intra and inter-system), MLB (intra-system), and RACH optimization.  [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]
This contribution further discuss information reporting that may be useful for MRO.
2. Discussion
2.1. Information for connection failure due to mobility
During the study item on SON/MDT, it was identified that some information reporting would be useful for connection failure due to mobility solution development and should be included in UE RLF Report. Below we discuss some clarification of some of those information highlighted in TR 37816 as follows:
-
Handover type i.e. intra-system or inter-system handover should be included in both E-UTRAN and NR UE RLF Report.
The reason for reporting HO type seems not very justified from RAN2 point of view. Because, connection failure due mobility is mainly related to RAN side issues. And we do not see the necessity of such reporting. We think HO type can be known using the following information:
-
The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).
-
The CGI of the cell towards which the UE wants to initiate re-establishment attempt.
-
The CGI of the cell that served the UE at the last handover initialization.
-    And additionally usually there is X2/Xn interface between neighboring cells. The interface type is an implicit indication of CN type
The CGI of the cell is unique, using the CGI, the cell receiving the RFL report can check the interface connectivity with this cell and determine the HO type

Observation 1: The reason of reporting HO type is not clear from RAN2 point of view

Proposal 1: RAN2 should first clarify the usefulness of reporting HO type before considering it as reporting information for connection failure solution.

-
Beam measurements on RLM related resources i.e. measurement on reference signals (RS) such as:
-
SSB 
-
CSI-RS
-
Beam measurements on BFD related resources i.e. measurement on reference signals (RS) such as:

-
SSB

-
CSI-RS

Beam level measurement results change dynamically, the measurement results can vary between the time lapse connection failure occurs and the RLF reporting. Thus, reporting beam measurement results may not be useful in proving solution for connection failure due to mobility.
Observation 2: Beam measurement result reported may be outdated and may not useful for mobility optimization purpose.
But, as discussed in study item phase, SSB index reporting may useful for operator for better coverage optimization that would avoid mobility failure. Thus,
Proposal 2: Beam measurement result is not reported, but SSB index can be reported for connection failure solution.

-
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

Information of RLF failure due to beam failure would be reported in RLF report. It does not matter whether the beam failure recovery succeeded or not. So we do not see the reason and the necessity of reporting information related to beam failure recovery.
Observation 3: The rational behind reporting information related to beam failure recovery is not justified.

Proposal 3: RAN2 should first clarify the usefulness of reporting information related to beam failure recovery before considering it as reporting information for connection failure solution
-
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.). 
Sensor implementation is vendor dependent, this vendor specific implementation would have significant impact on UE orientation position, i.e. different sensor implementation may provide different UE orientation data information. Thus, not all sensor data information may be useful to operator.
Observation 4: Not all sensor data information may be useful for operator.

Proposal 4: RAN2 should discuss and clarify which sensor data should be reported
-
UE speed state (low, mid, high) detected by UE as part of speed-based scaling procedure.

Currently, UE speed can be assessed by network without UE involvement. So UE does not need UE assistance to know UE speed. On the other hand, the UE speed reported by UE may not be the same as the speed assessed by network. We think, as network has better knowledge of network deployment than UE, in some case the UE speed observed by network may be more accurate than such of UE.
Observation 5: Network may be able to better assess UE speed without any UE assistance information.

Proposal 5: UE is not required to report UE speed.
2.2. Successful HO Report
During study item phase, RAN3 has agreed that UE reporting successful HO may be useful for better mobility enhancement. And the UE reporting may be comprised of:
-
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

In section 2.1, we have already discussed that beam level measurement result may be outdated and not useful at all.

On the other hand, after successful HO, UE will send a HO complete message to network, so network is always aware of successful HO. Thus,
Observation 6: There is no sufficient reason for UE to additionally report a successful HO report.

Proposal 6: UE is not required to include an additional Successful HO Report in the HO complete message

3. Conclusion

This contribution discussed information reporting that may be useful for MRO and concluded with:

Observation 1: The reason of reporting HO type is not clear from RAN2 point of view

Observation 2: Beam SSB measurement result reported may be outdated and may not useful for mobility optimization purpose.

Observation 3: The rational behind reporting information related to beam failure recovery is not justified.

Observation 4: Not all sensor data information may be useful for operator.

Observation 5: Network may be able to better assess UE speed without any UE assistance information.

Observation 6: There is no sufficient reason for UE to additionally report a successful HO report.

Proposal 1: RAN2 should first clarify the usefulness of reporting HO type before considering it as reporting information for connection failure solution.

Proposal 2: Beam measurement result is not reported, but SSB index can be reported for connection failure solution.

Proposal 3: RAN2 should first clarify the usefulness of reporting information related to beam failure recovery before considering it as reporting information for connection failure solution
Proposal 4: RAN2 should discuss and clarify which sensor data should be reported
Proposal 5: UE is not required to report UE speed.
Proposal 6: UE is not required to include an additional Successful HO Report in the HO complete message




