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Introduction
In order to efficiently utilize the large amounts of unlicensed spectrum available worldwide, both licensed operation and unlicensed operation are considered for NR. At RAN-75, a study item on NR-based Access to Unlicensed Spectrum was approved [1]. One objective is to:
· 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
In this contribution, we will discuss mobility framework in NR-U in idle/inactive mode. 
[bookmark: _Ref178064866]Discussion
One of the distinguishing characteristics of NR compared to LTE is the frequency range of NR deployments. More precisely, NR should be designed to allow for frequency deployments from 0 up to 100 GHz. In comparison to the current frequency bands allocated to LTE, some of the new bands will have much more challenging propagation properties such as lower diffraction and higher outdoor/indoor penetration losses. 
Fortunately, the operation in higher frequencies makes it possible to use smaller antenna elements as well as antennas with larger maximum electrical distance between antenna elements compared to antennas with the same physical size at lower frequencies. This facilitates beamforming, where the larger maximum electrical distance between antenna elements in combination with multiple antenna elements are used to form narrower beams with higher antenna gain than at lower frequencies and thereby compensate for the challenging propagation properties at higher frequencies. Therefore, it is widely accepted that NR will massively rely on beamforming to provide coverage. 
[bookmark: _Hlk505691591]When operating in an unlicensed spectrum, there will be also further aspects to take into account in addition to those created by massive use of beamforming. For example, the possible presence of DRS signals used to measure the cell quality as in LTE LAA. And most important the fact that, in unlicensed operations, transmissions are subject to LBT which may hinder efficient implementation of mobility in NR-U. In fact, the lack of reference signal may compromise RRM estimation and certain critical information such as RRC configuration signalling (i.e. handover command, handover complete) and SIB signalling may be delayed/dropped.
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[bookmark: _Toc509834898][bookmark: _Toc509834924][bookmark: _Toc509837119][bookmark: _Toc509851303][bookmark: _Toc509851314][bookmark: _Toc509851322][bookmark: _Toc510613634][bookmark: _Toc510613660]All these aspects will have some effects on idle/inactive mode mobility mechanisms in NR-U. In particular, we will discuss cell quality derivation and cell selection/reselection in NR-U.
Cell quality derivation
As discussed above reference signals used for RRM measurements in NR and NR-U will be transmitted in narrow beams. Moreover, a single cell can be covered with several narrow beams as opposed to the LTE where a cell is covered with a wide (sector-type) beam. This means that the cell quality (which is determined at RRC layer) can be derived based on several beams (whose quality is determined at physical layer). Moreover, the fact that the signals may be absent due to LBT should be considered in cell quality derivation. Therefore, we propose the following:
[bookmark: _Toc513738037][bookmark: _Toc513738067][bookmark: _Toc521595064]RAN2 to study the need of a robust cell quality derivation mechanism, e.g. by taking into account the fact that a cell can be covered by several beams and that the beams can be absent due to LBT.
[bookmark: _GoBack]Cell selection/reselection
[bookmark: _Hlk503258975]It is apparent that the mobility in RRC idle mode, i.e. how the UE performs cell selection/reselection, should be supported in NR-U too. To enable stand-alone operation of NR in unlicensed cells, we propose to follow the same procedures for cell selection/reselection as in NR, with possible enhancements to take into account the poor cell quality measurements due to LBT and lack of DRS. That is, the UE will acquire the parameters needed to access the NR-U cell from system information broadcasted in MIB and SIB1:
[bookmark: _Toc510734726][bookmark: _Toc510734750][bookmark: _Toc510734774][bookmark: _Toc513738038][bookmark: _Toc513738068][bookmark: _Toc521595065]Cell selection/reselection in NR is used as baseline in NR-U, with possible enhancements to take into account the lack of DRS. 
Additionally, in order to speed up cell (re)selection procedures which may be impaired by LBT failures, it seems beneficial if certain information to operate on the NR-U serving cell are provided by a licensed NR serving cell. Due to the fact that SIB/MIB, unlike legacy LTE operations, may be transmitted in unlicensed band, the access to the NR-U cells may be affected especially in terms of latency.
[bookmark: _Toc509855076][bookmark: _Toc509924461][bookmark: _Toc509924509][bookmark: _Toc510514216][bookmark: _Toc510607464][bookmark: _Toc510734723][bookmark: _Toc510734747][bookmark: _Toc510734771][bookmark: _Toc513730341][bookmark: _Toc513730344][bookmark: _Toc513730362][bookmark: _Toc513730365][bookmark: _Toc513730634][bookmark: _Toc513730637][bookmark: _Toc513737992][bookmark: _Toc513737995][bookmark: _Toc513738002][bookmark: _Toc513738035][bookmark: _Toc513738065][bookmark: _Toc521595063]SIB/MIB acquisition may be affected in NR-U cells due to LBT issue, which in turn may increase the latency needed to access the NR-U cells.
Conclusion
In section 2 we made the following observations:
Observation 1	Signals are subject to LBT that may hinder efficient implementation of mobility in NR-U.
Observation 2	SIB/MIB acquisition may be affected in NR-U cells due to LBT issue, which in turn may increase the latency needed to access the NR-U cells.
Based on the discussion in section 2 we propose the following: 
Proposal 1	RAN2 to study the need of a robust cell quality derivation mechanism, e.g. by taking into account the fact that a cell can be covered by several beams and that the beams can be absent due to LBT.
Proposal 2	Cell selection/reselection in NR is used as baseline in NR-U, with possible enhancements to take into account the lack of DRS.
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