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1	Introduction
As included in the latest WID [1], NR-U related enhancement should be discussed in Rel-17. 

	Depending on the progress of the work, the following objective may be discussed in the later part of the WI:
1. NR-U related SON/MDT optimization which aims to reuse e.g. the existing NR-U measurements [RAN3, RAN2]



In the SON/MDT WID, since this topic is a low priority WID object, we would discuss basic SON optimization for NR-U in this paper.
2	Discussion
NR-U is a new functionality introduced in R16 to enable the UE to operate in a unlicensed spectrum. In NR-U, not only user plane data but also L1/L2/RRC signalling can be transmitted in the unlicensed spectrum. On the other hand, both the SpCell and the SCells can communicate with the UE over the unlicensed spectrum.
In NR-U, before operating in the unlicensed spectrum, both the UE and the gNB would perform LBT to guarantee that the radio resource is not occupied by others e.g. Wifi, data/signalling transmission can be allowed if the wireless channnel is available. Consistent LBT failure is detected per UL BWP by counting LBT failure indications from the lower layers to the MAC entity, if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in the serving cell, the MAC entity indicates consistent LBT failure to upper layers and then RLF occurs. 
In legacy, too late handover happens due to source RLF before HO command is received by the UE, which means handover should be triggered earlier. Also, if the configuration for target cell is not proper, too early handover or handover to wrong cell would happen. To avoid too late or too early or handover to wrong cell, legacy MRO is used to optimize mobility configuration such as handover trigger threshold. 
In NR-U, if consistent LBT failure happens in the nework, there is no shared spectrum to send handover command to the UE, thus the UE may detect RLF in the source cell. Similariy, after handover command is received by the UE, the shared spectrum of the target cell may be occupied, and consistent LBT failure may happen in the UE and/or the nework during RACH procedure to the target cell, thus handover may fail when T304 expires. 
Observation 1: During handover procedure in the unlicensed spectrum, RLF or HOF would happen due to consistent LBT failure.
RSSI and channel occupancy measurements are introduced for NR-U to reflect the characteristics of the unlicensed spectrum, when RLF or HOF occurred due to consistent LBT failure, LBT related configuration e.g. RSSI measurement configuration needs to be optimized. To enable the network to know channel occupation and optimize unlicensed radio resources, the UE can log and report the measured RSSI and channel occupancy on the unlicensed channel in the RLF report.
Observation 2: LBT related configuration e.g. RSSI measurement configuration needs to be optimized when RLF or HOF occurred due to consistent LBT failure.
Proposal 1: The measured RSSI and channel occupancy in the unlicensed spectrum can be included in the RLF report.
Currently in NR-U system, when RLF report is triggered due to consistent LBT failure in the unlicensed spectrum, the RLF cause can be set to “lbtFailure” while the connection failure type is set to “RLF”. 
Observation 3: When RLF report is triggered due to consistent LBT failure in the unlicensed spectrum, the RLF cause can be set to “lbtFailure” while the connection failure type is “RLF”.
When HOF happens, e.g. the UE fails to access to the target cell due to consistent LBT failure, it is beneficial for the network to know that handover fails due to consistent LBT failure in UE side, thus the network can modify LBT related configuration e.g. RSSI measurement configuration. The existing lbtFailure for rlf-cause IE in RLF Report is only used to indicate RLF case. Therefore, an indication to indicate the cause for HOF e.g. consistent LBT failure can be included in the RLF report, so that the source node can make failure cause analysis, and make corresponding optimization e.g. modify mobility configuration or LBT related configuration or both. 
Proposal 2: In NR-U, an indication to indicate the cause for HOF e.g. consistent LBT failure can be included in the RLF report.
There is another case that during the RACH procedure, the target node fails to send RAR/MSG4/MSG B to the UE due to consistent LBT failure, when T304 expires, from UE point of view, it does not know consistent LBT failure in the network, and it can trigger RLF report as legacy when HOF happens. Then, the source node can receive legacy RLF report, and it may execute mobility parameter optimization. However, the cause for consistent LBT failure may be that LBT related configuration e.g. RSSI measurement configuration is set improperly. To enable the source node distinguish mobility issue (e.g. improper mobility configuration) from LBT issue (e.g. improper LBT configuration), the target node can inform the source node that consistent LBT failure occurred in the target node via a new introduced message or reusing the HANDOVER REPORT message.
Proposal 3: When HOF happens due to consistent LBT failure at the target node, the target node can send an indication for LBT failure to the source node.
3	Conclusion
In this contribution, SON optimization for NR-U are discussed. We have the following observations and proposals:
Observation 1: During handover procedure in the unlicensed spectrum, RLF or HOF would happen due to consistent LBT failure.
Observation 2: LBT related configuration e.g. RSSI measurement configuration needs to be optimized when RLF or HOF occurred due to consistent LBT failure.
Observation 3: When RLF report is triggered due to consistent LBT failure in the unlicensed spectrum, the RLF cause can be set to “lbtFailure” while the connection failure type is “RLF”.
Proposal 1: The measured RSSI and channel occupancy in the unlicensed spectrum can be included in the RLF report.
Proposal 2: In NR-U, an indication to indicate the cause for HOF e.g. consistent LBT failure can be included in the RLF report.
Proposal 3: When HOF happens due to consistent LBT failure at the target node, the target node can send an indication for LBT failure to the source node.
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