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1	Introduction
[bookmark: _Toc474247438]At RAN3 #114-e, an LS was send from RAN3 to clarify information that can possibly be collected at NR-U nodes and then used for MLB reporting. Therefore, until this is clarified, we consider the discussion on MLB to be suspended.
In this paper, we address further the MRO for NR-U and, possibly, PCI allocation.
2	Discussion
2.1	MRO
At the last meeting, the discussion on MRO for NR-U concluded with the following two agreements:
MRO support for NR-U requires the UE to provide new information pending to RAN2 progress in R17.
Enhancements to support NR-U to resolve HOF cases should be prioritised.
In [1], we provided extensive description how LBT delay may affect HO performance, and the resulting consequences for MRO on top. Intra-frequency mobility requires accurate timing of the cell change, and MRO helps to adjust this timing in a cell-pair individual manner. The delays caused by LBT are spoiling both the handover and the optimization process. Therefore, it essential for MRO applied to NR-U to identify those mobility related RLF which have been caused by the LBT mechanism.
All reporting and signalling messages which have to be exchanged during HO process are subject to channel sensing first. Uplink direction is affected two times:
1. Measurement event reporting which triggers target cell preparation
2. RACH and synchronization with target cell (which is autonomous CHO-like HO execution)
If a RLF/HOF occurs during a handover, it is needed to know which impact was coming from LBT and in which phase the waiting time was happening. This information will help the network to determine if a failure belongs to mobility issues or if it was heavily impacted by LBT. For the first, MRO can be applied to adjust the handover timing by means of CIO tweaking, while for latter the RLF report can be characterized as spoiled by LBT and can be sorted out.
Even though the second phase of HO execution is more critical, the UE should log the waiting periods for both UL reporting/signaling cases, in order to have got a full picture of failure case. An obstructed UL measurement event report could finally cause a Too Late HO and should be documented, too.
In order to record these periods on the UE, UE has to be configured with a new UE variable which consists of at least two entries. One for the waiting time spent before event-triggered measurement report could be sent, and another one for the waiting time spent before RACH could be sent to new target cell. Before sending a measurement event report or starting the HO execution with RACH, UE resets the corresponding variable and enters the time spent when channel access is granted and the message sent. In case of RLF/HOF, these new entries are added to the RLF report, and are taken into account to decide if RLF information can used for MRO or not.
DL signaling means waiting on network side and, therefore, those waiting times are stored there. The logged information will be in many cases also distributed, since there will waiting periods when the network sends RRCConfiguration msg or sends random access response (RAR). Since T304 will be started with fulfilment of execution condition, i.e. LBT caused waiting time is included and might result in increased number of HOFs.
Within MRO, HOFs are typically counted as Too Early Handovers (TEH), if UE reconnects to previous cell, or as Handover to Wrong Cell (HWC), but if waiting time was the dominant root cause, MRO should not take the failure report into account.
Proposal 1-1: In order to properly evaluate HOF cases, RAN3 shall request RAN2 to enable reporting of the waiting periods due to LBT.
2.2	PCI management
PCI confusion and collision problem is known since LTE and exists also in NR. In case of services deployed in unlicensed spectrum it is usually even greater: such nodes are often deployed in uncoordinated manner (or with very rudimentary planning) and activated temporarily. This means gNB operating in NR-U may frequently deal with the PCI collision and confusion.
PCI collision (two neighbours use the same PCI) is relatively easy to be handled: the activated node may collect information on surrounding cells (and possibly their neighbours) using own DL measurements or based on the Xn setup information. However, PCI confusion is harder to detect: it is a situation where the UE can detect two cells with the same PCI, even if they are not neighbours and do not know about each other’s existence. 
The problem is known in LTE (e.g. in LTE-based MuLTEfire system or in HeNB implementations), but not many solutions were specified (beyond the aforementioned DL receiver). 
Proposal 2-1: RAN3 shall consider PCI confusion as part of the SON for NR-U.
Solution may be relatively simple: a node that is activated may, for a period of time, only collect measurements from the UEs, or request its neighbours to collect and provide such measurements. 
Proposal 2-2: RAN3 shall study if a newly deployed NR-U node may collect information on possible PCI confusins directly from the UEs.
3	Conclusions
In this paper, we propose next steps regarding MRO for NR-U. We have two observations and a proposal:
Proposal 1-1: In order to properly evaluate HOF cases, RAN3 shall request RAN2 to enable reporting of the waiting periods due to LBT.
We have also addressed briefly the issue of PCI confusion and we have proposed:
Proposal 2-1: RAN3 shall consider PCI confusion as part of the SON for NR-U.
Proposal 2-2: RAN3 shall study if a newly deployed NR-U node may collect information on possible PCI confusins directly from the UEs.
Draft of the LS is proposed below.
Annex – Draft LS to RAN2

1. Overall Description:
Mobility Robustness Optimization (MRO) aims to optimize the handover parameters being responsible for the optimal timing of the handover process. MRO may utilize RLF reports by analysing the causes of radio link failures and handover failures. In NR-U, access in the uplink and downlink can be delayed due to LBT. The error cause lbtFailure in the RLF is reported by a UE if it detects consistent uplink LBT failures. For an RLF report with cause lbtFailure is a clear indication that the failure does not result from handover parameter setting and, therefore, MRO would not help either. However, in general, MRO applied in CHO, cannot know if RLF happened due to the additional delays introduced by LBT and LBT failures which do not directly result in lbtFailure or due to real mobility failures where MRO could help in NR-U also.

2. Actions:
To RAN2: RAN3 kindly asks RAN2 to enable additional UE measurements in the RLF report for the purpose of improving the NR-U MRO solution: waiting time information caused by LBT related to mobility signaling and to the medium access.

