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1. Introduction

As per [1], one of the objectives of R18 SON WI is to support SON/MDT enhancements for various scenarios as below.

- Support of SON/MDT enhancements for [RAN3, RAN2]:

•
MR-DC CPAC

•
Successful PScell change report

•
Successful Handover Report (e.g. inter-RAT)

•
NPN 

•
RACH report

•
Fast MCG recovery

•
NR-U (MRO and UL MLB)
This contribution discusses various aspects to be addressed and the related solutions for the SON/MDT for NR-U.
2.
Discussion
In RAN2#119, we discussed SON/MDT for NR-U and the following agreement is made.

Agreement:
1
RAN2 to prioritize (at least in the beginning of the discussion) the following scenarios for potential enhancement on existing SON signaling reports, e.g. the RA-Report/RA-Information, the RLF-Report (for RLF and HOF), the SHR.

RAN2 also received a LS from RAN3 about RAN3 agreements for SON/MDT for NR-U with below details.
· RLF Report needs to be enhanced by adding the latest measured RSSI, and an indication that handover failure occurred due to consistent LBT failures

· RA Report needs to be enhanced at least by adding an indication of consistent LBT failures per RA procedure (i.e., indicate when UE performs RA procedure due to consistent LBT failures).
2.1 RA Report
To handle the case where UE performs random access due to consistent UL LBT failures, a new value for the ra-purpose may be introduced in the RA-Report. 
Proposal 1: Introduce a new value for RA-purpose for consistent UL LBT failures in the RA-report.

UE also may inform the gNB whether consistent UL LBT failures occurred for each RA attempt.
Proposal 2: Introduce an indicator for consistent UL LBT failures for each RA attempt.

2.2 RLF Report and SHR

In the existing RLF report, UE can include that the RLF cause was LBT Failure due to consistent UL LBT failures. However, it is possible that LBT failures have an impact on the RLF even when the reported RLF cause is not LBT failure. For e.g. the RLF may be due to rlc-MaxNumRetx, but the underlying reason for some of these RLC retransmissions could be LBT failures. RAN2 may discuss reporting additional information when the RLF cause reported is not consistent UL LBT failures, but UL LBT failure is one of the underlying reasons for the RLF.

Proposal 3: RAN2 to discuss additional info in RLF report when the reported RLF cause is not consistent UL LBT failures, but UL LBT failures have an impact on RLF.
RAN3 has mentioned that RLF Report needs to be enhanced by adding the latest measured RSSI. We also think that introducing RSSI measurements and the channel occupancy measurements in RLF reports will be helpful for the gNB to optmise NR-U RLF scenarios.
Proposal 4: Introduce RSSI measurements and channel occupancy measurements in the RLF report.
Unlike the failures in the licensed spectrum which can be caused due to coverage issues, wrong parameter configurations etc. and which may exibit a more predictable pattern at a particular location during almost all times, RLFs in NR-U can be more sporadic since LBT failures needn’t be always consistent.Hence it would be beneficial if the UE stores the time of failure, when the RLF is due to consistent UL LBT failures. 
Proposal 5: UE may store the time of failure when the RLF occurred due to consistent UL LBT failures.
RAN2 also discussed to consider SHR enhancements for MRO of NR-U in RAN2#119-e. As SHR already includes RA-Report, the proposed enhancements for RA reporting for NR-U can be useful for SHR also. Additionally SHR also may include information about the time of the handover, consistent UL LBT failure indication, number of UL LBT failures, RSSI measurements and channel occupancy measurements.
Proposal 6: SHR may include information about the time of handover, consistent UL LBT failure indication, number of UL LBT failures, RSSI measurements and channel occupancy measurements.
We can reuse the existing SHR configuration in R17 for NR-U. We think introducing additional configurations for SHR reporting based on the number of LBT failures etc. is not needed, considering that with appropriate thresholds for T310/T312/T304 and the additional information in SHR, network can identify such scenarios. We also note that the benefits of any new configuration based on number of LBT failures etc. may not be high, given the possibly sporadic nature of LBT failures.

Proposal 7: Existing SHR configuration can be reused for NR-U.
3. Conclusion
The following is suggested for SON/MDT of NR-U:
Proposal 1: Introduce a new value for RA-purpose for consistent UL LBT failures in the RA-report.

Proposal 2: Introduce an indicator for consistent UL LBT failures for each RA attempt.

Proposal 3: RAN2 to discuss additional info in RLF report when the reported RLF cause is not consistent UL LBT failures, but UL LBT failures have an impact on RLF.
Proposal 4: Introduce RSSI measurements and channel occupancy measurements in the RLF report.

Proposal 5: UE may store the time of failure when the RLF occurred due to consistent UL LBT failures.
Proposal 6: SHR may include information about the time of handover, consistent UL LBT failure indication, number of UL LBT failures, RSSI measurements and channel occupancy measurements.
Proposal 7: Existing SHR configuration can be reused for NR-U.
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