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1 Introduction
In RAN2 #AH1807, mobility in NR-U was discussed and the following agreements were made: 
· The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. Changes, e.g. the handling of missing measurement samples, should be studied after RAN1 makes sufficient progress on RS transmissions.
Idle and inactive mode procedure were also discussed and the following was agreed: 
· We assume there may be multiple PLMNs on one frequency (that do not share)
In RAN2 #102, the following agreements were made: 
· The UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN. FFS how this is achieved. FFS if any additional conditions are required. 
· RAN2 assumes that the impact of LBT on Idle/Inactive measurement is not captured in RAN2 specifications. RAN2 assumes this is studied by RAN1/RAN4 if needed. 

In this contribution, we discuss cell selection/reselection procedures including discussions on cell quality derivation in NR-U idle mode.
2 Cell quality derivation in Idle/Inactive mode

To enable standalone operation of NR in unlicensed cells, the cell selection and re-selection procedure needs to be defined. As an important aspect of this procedure, cell quality derivation in idle/inactive mode has been widely discussed in NR. It was agreed that for cell selection the cell quality derivation is up to UE implementation while for cell re-selection the UE derives the cell quality (RSRP or RSRQ) as the linear average of the result of up to N best beams above the threshold (or based on the best beam otherwise). N and the threshold being configured per cell and received in the SIB. It was agreed that the measurement framework including cell derivation in NR will be taken as a baseline for NR-U.
In connected mode, the UE reports the cell quality and possibly beam quality and it is discussed whether it will further report cell/beam RSSI and channel occupancy results to assist the network on selecting and configuring the target cell properly.  While in idle mode, the UE selects autonomously the best cell based on the derived cell quality and the suitability and ranking criterions. 

However, in idle/inactive mode,  measurements may be impacted by the uncertainties on the transmission of reference signals due to LBT. Since cell quality is based on the average value of beam results, the derivation of cell quality may be impaired in NR-U as some signals can be absent due to LBT failure. Although we agreed last meeting that the impact of LBT on idle/inactive measurements is not captured in RAN2 specification, we think that the impact on cell quality derivation should be captured. 
Proposal 1: Impact of LBT on transmission of reference signals should be studied for cell quality derivation in idle/inactive mode.
3 Cell selection and re-selection procedures in NR-U 
3.1 Impact of channel load for cell selection and re-selection procedure 
The procedure for cell selection and re-selection has been discussed in NR and it seems reasonable to also take this idle mobility procedures as a baseline in NR-U. 
Proposal 2: NR cell selection and re-selection procedure is taken as baseline for NR-U.
However, in SA NR-U, the UE needs to acquire SIB/MIB in idle mode from the camping cell, thus it is beneficial for the UE to select a cell with a low channel load. 

Thus, we think that the cell selection procedure should be enhanced to consider the channel load and associated high occurrence of LBT failure.  
Observation 1 If the UE selects a cell with high channel load, the acquisition of SIB/MIB and paging may be affected. 
Proposal 3: Suitability criteria should take into account channel load in unlicensed carriers. 
For example, the UE may be configured to apply a frequency specific offset to the S criteria, wherein the frequency specific offset is determined based on channel occupancy/availability in that frequency.
As another example, on top of the condition related to RSRP and RSRQ conditions in the S criteria in NR, the UE may consider a third condition to be satisfied to fulfil the suitability criterion. This condition may be based on channel occupancy measured by the UE. 
To address the hidden nodes issues, on top of the measured channel occupancy, the UE may further consider the channel occupancy measured at the gNB side. This information may be broadcasted in the SIB.  
Observation 2 Problems of hidden nodes may be addressed by broadcast of the measured channel occupancy at the gNB level. 
Similarly to cell selection, inter and intra frequency cell re-selection procedures should take into account channel load in unlicensed carriers. 
For the purposes of reselection, a UE may be configured with inter-frequency that are higher and/or lower priority than the serving cell. For example, the UE may consider cell re-selection to an inter-frequency with high/low priority based on the channel occupancy of the camping cell and/or of the neighbouring cell.  

Proposal 4: Inter-frequency cell re-selection should take into account channel occupancy of the serving and/or neighboring cells.
Similarly, cell re-selection to intra-frequency equal priority cell re-selection should consider the channel occupancy of the serving and/or neighbouring cell.  
Proposal 5: Ranking criterion should consider channel occupancy in unlicensed carriers. 
For example, the UE may apply an offset determined based on the resulted channel occupancy in the cell. 

3.2 Impact of co-existence of multiple deployments in NR unlicensed 

Multiple deployments may co-exist in unlicensed environment such as: licensed, unlicensed, DL unlicensed and UL licensed, DL licensed and UL unlicensed, shared spectrum etc.
For cell reselection, it may be useful for the network to have means to prioritize re-selection towards one type of deployment. In some other cases it may be beneficial for a UE to continue operating with cells using the same mode.
For this purpose, the cell re-selection procedure should allow configuration of priorities to one type of deployment. Cell re-selection priorities based on frequency only may not be sufficient as it is possible a DL frequency is paired with an unlicensed UL in one cell and licensed UL in another cell. 

Therefore, one solution could be that the UE is configured with offsets for cells operating in different modes.
Proposal 6: Impact of co-existence of multiple deployment scenarios in NR should be discussed for cell selection and re-selection procedures 
4 Conclusion 

The following observation made in this contribution are summarized below:
Observation 3 If the UE selects a cell with high channel load, the acquisition of SIB/MIB and paging may be affected. 
Observation 4 Problems of hidden nodes may be addressed by broadcast of measured channel occupancy at the gNB level. 

The following proposals are made in this contribution:
Proposal 7: Impact of LBT on transmission of reference signals should be studied for cell quality derivation in idle/inactive mode.

Proposal 8: NR cell selection and re-selection procedure is taken as baseline for NR-U.

Proposal 9: Suitability criteria should take into account channel load in unlicensed carriers. 
Proposal 10: Inter-frequency cell re-selection should take into account channel occupancy of the serving and/or neighboring cells.
Proposal 11: Ranking criterion should consider channel occupancy in unlicensed carriers. 
Proposal 12: Impact of co-existence of multiple deployment scenarios in NR should be discussed for cell selection and re-selection procedures.
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