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1 Introduction
NR-U is important for accommodating NR service requirement without paying any further cost for frequency auction. Based on this motivation, at RAN#75, a study item on NR-based Access to Unlicensed Spectrum was approved [1]. 
•	Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
	-	Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
			Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
			Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands
			Consider similar forward compatibility principles made in the NR WI 
	-	Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

There could be several deployment/aggregation scenario regarding NR-U including NSA (LTE/NR-U DC, NR/NR-U DC, NR/NR-U CA) and SA. Regarding connected mode mobility item, SA mobility, especially Pcell mobility is considered in this contribution. For this, we discuss on the introduction of conditional handover for NR-U standalone connected mode mobility solution.

2 Discussion 
2.1 NR-U bearing unreliability 
To efficiently use a bunch of unlicensed spectrum, there should be a cost for avoiding the regulatory limitation. LBT (listen-before-talk) makes arbitrary interruption of transmission at the unlicensed node including gNB and UE. Due to this, essential reference signal used for RRM and mobility decision could be punctured arbitrarily and control plane signalling between UE and gNB might be delayed too. 
Observation 1. NR-U has RRM and mobility aspects to be tackled. One is less of RRM samples, the other is uncontrolled delay on the transmission of both data and control signal. 

We focus on the latter problem i.e., uncontrolled delay on CP signalling from now on. Even there could be a fast link drop due to high frequency NR-U band, the main cause of CP signalling delay is aforementioned LBT protocol and unknown channel access pattern among nodes using this unlicensed spectrum regardless of high or low frequency used. It is totally unknown that how frequently and how long the channel is occupied by other nodes using unlicensed spectrum. This arbitrary delayed control plane transaction in connected mode mobility might make uncontrolled result such as out of network control and RLF. 
Tackling this using conditional handover seems to be one of straightforward ways as commented in [2]. Conditional Handover has been appeared in NR mobility section as there was the concern on the unreliability of control plane transactions not only for high frequency usage but also even low frequency cases with some specific mobility case. As indicated in those agenda item, the basic operation is that serving node gives the condition on which UE autonomously executes the handover to one of the target cells given a priori. Therefore, even though the transmission of the measurement report or reception of the corresponding handover command from the serving node lost the optimal timing, still UE can determine to handover to one of the appropriate target cells by itself. And RLF is prohibited from this.

Proposal 1. For tackling uncontrolled delay on CP signalling in NR-U connected mode mobility, introduction of conditional HO is necessary.

2.2 Performance Evaluation for TR
SI (study item) finally needs to capture some conclusion regarding performance. Therefore, NR-U mobility solution also needs to be evaluated. The baseline could be a normal HO simulation implemented NR. And the delta to be considered in the simulation could be the modeling of inter-system interference between NR-U and other communication system using the same unlicensed frequency band. In real situation, each system will affect each other using LBT mechanism i.e., one system transmits the signal, then other should be waiting and vice versa. However this operation must be very complex to be implemented in the simulation. So there should be some simplification of modeling. The easiest way is to assume that other system (not NR-U) generates the interference independently with NR-U, and some area based. This interference modeling is laid as the ground layer, and NR-U system can be overlaid on this. Then, this channel occupancy observed by NR-U nodes is regarded as the one having a certain time and space granularity, and the one independent of each other spatial and time occupancy. As a result, UE and NR-U RAN node are going to suffer some delay on its signaling based on this channel occupation from other system. 
More simplified version is that some arbitrary delay is given to the normal HO procedure, especially to the transmission of measurement report from UE and transmission of HO command from NR-U node. And it is easier to check the HO failure rate during some time than aforementioned emulation of inter-system interference and channel occupation. 

Observation 2. For performance evaluation on NR-U mobility, inter-system interference can be simplified by introducing independent interference from other system (not NR-U).

Actually, NR specification itself is hard to be completed in time, and so is NR-U case. We have not enough time for evaluation, thus simple extension by giving an arbitrary delay on CP transactions to the normal HO simulation is preferred.

Proposal 2. For NR-U mobility performance evaluation between normal and conditional HO, RAN2 considers the method of giving an arbitrary delay on CP transactions.    

3 conclusion 
Based on above discussion, we had the following observations and proposals.
Observation 1. NR-U has RRM and mobility aspects to be tackled. One is less of RRM samples, the other is uncontrolled delay on the transmission of both data and control signal. 
Observation 2. For performance evaluation on NR-U mobility, inter-system interference can be simplified by introducing independent interference from other system (not NR-U).
Proposal 1. For tackling uncontrolled delay on CP signalling in NR-U connected mode mobility, introduction of conditional HO is necessary.
Proposal 2. For NR-U mobility performance evaluation between normal and conditional HO, RAN2 considers the method of giving an arbitrary delay on CP transactions.    
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