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The work item on NR-U has been agreed [1] and one of the objectives of the work item includes:
-	Inactive and Idle mode procedures: Rel-15 NR design is the baseline, including NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams). Specify necessary extensions for NR-U operation for cell selection/reselection, including enabling the possibility for the UE to camp on a non-best cell 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; increased paging opportunities per DRX cycle for the UE to receive the page; increased opportunities for SI delivery
This contribution will focus on the discussion about camping on the non-best cell and the other necessary extensions for NR-U operation for cell selection/reselection.
Discussion
During the cell reselection process, UE shall perform detection, measurements and evaluation of the neighboring cells regularly. UE shall perform ranking of all candidate cells that fulfil the cell selection criterion S [2]. If a better cell is found, that cell is selected. And then, UE shall camp on a suitable cell, monitor control channel(s) of that cell so that the UE can receive system information, paging, or initiate transfer to connected mode.
On NR-U, since LBT mechanism used for obtaining the channel is introduced, the concern is how to select a suitable cell for UE on NR-U. Two solutions that had been discussed in SI stage are as below:
· Channel occupancy metric
· Enabling the UE to camp on a non-best cell
1.1 Channel occupancy metric
In licensed spectrum, the factors determining the cell selection are the channel quality, such as RSRP and RSRQ. But, in unlicensed spectrum, the success/failure of the LBT plays a major role in the perceived QoS on the cell. A cell with good channel quality may suffer with intense contention and hence offer poor quality of service as a result.
Furthermore, in idle or inactive mode, UE needs to be able to receive transmissions such as system information and paging in a timely manner. It also needs to perform random access procedure efficiently. For these reasons, it is highly desirable that the UE does not camp on a cell for which the channel occupancy is very high. To ensure this and to enable better load balance between UEs, the cell reselection evaluation needs to incorporate an estimate of the channel load of the cell (e.g. in cell quality metric) [3]. For example, an offset (such as QoffsetCO) can be applied to the cell-ranking criterion for neighboring cells as below, so that, the cells with the high load are deprioritized. If the measurement results for the channel load of a neighboring cell are high than a threshold, so that this cell is declared to be overload, Rn of this cell is lowered after subtracting a QoffsetCO. QoffsetCO is an offset parameter that is configured by the network and this will be applied when the channel occupancy on a given frequency is greater than a threshold configured by the network. 
	Rn = Qmeas,n -Qoffset - Qoffsettemp - QoffsetCO


In addition, the definition and the requirements of the channel occupancy metric are up to RAN1 and RAN4.
Proposal 1: The channel occupancy metric is beneficial to be introduced in the cell reselection procedure.
2.2 Non-best cell
In NR-U, due to the unplanned deployment, multiple operators may share a frequency, so that, the highest ranked cell on the cell (re)selection procedure is not suitable due to not belonging to the registered PLMN (or equivalent PLMN), which is common. Hence, UE should exclude those cells not belonging to the registered PLMN (or equivalent PLMN) for cell reselection.
However, the time that UE spends to decode SIB1 successfully is determined by the time that UE obtains downlink synchronization, frame timing, as well as the periodicity of SIB1. UE may need to read every MIB/SIB1 of the candidate cells until a cell belonging to the registered PLMN (or equivalent PLMN) is found. As a result, the requirement that UE obtains the PLMN information from multiple cells will result in a very high power consumption and/or a long cell reselection time at the UE.
Observation 1: The requirement that UE obtains the PLMN information from multiple cells will result in a very high power consumption and/or a very long cell reselection time for the UE.
Hence, some means to mitigate this impact may be considered. One proposal was to broadcast all the available PLMNs on a given channel. However, this is not practical for the following reasons: 
· It is not guaranteed that there exists inter-PLMN coordination to ensure that the system information indicating availability of other PLMNs on the same frequency is up to date.
· Given that there is no guarantee that the system information about other PLMNs is up to date, the UE has to continue looking for selected PLMN on the current carrier even if the system information of the best cell doesn’t indicate other cells of the selected PLMN to exist on the frequency
· If the UE doesn’t do this there is a chance that the selected PLMN although present in the current frequency is simply missed by the UE
· As an example, if, there are multiple cells in frequency 1 as shown in figure 1. If the serving cell only broadcast the PLMN of cell 1, UE 1 and UE 2 have to still continue looking for other PLMNs on the frequency 1. Otherwise, they will not find cell 2 or cell 3.
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Figure 1
As a result, the indication of available PLMNs in the SIB is not sufficient.
Observation 2: System information indicating presence of other PLMNs on the current frequency is not reliable. Hence such an indication is not sufficient for the UE to determine whether or not to continue looking for cells belonging to selected PLMN on the frequency.  
In the conclusion, RAN2 should seek for a feasible power saving solution. One possibility is to lower the priority of this frequency during the cell reselection procedure. This solution can enable UE to select to the best cell in the other frequency with the equal or lower priority fast. Of course, if there are no other cells found on other frequencies, the UE has to continue looking for cells belonging to selected PLMN on the current cell and this proposal doesn’t preclude this. 
Proposal 2: If the best cell found on a given frequency does not belong to the registered PLMN (or E-PLMN), UE can lower the priority of the frequency of this cell during the cell reselection procedure, to balance the power saving and search for the best cell.
Summary
Proposal 1: The channel occupancy metric is beneficial to be introduced in the cell reselection procedure.
Observation 1: The requirement that UE obtains the PLMN information from multiple cells will result in a very high power consumption and/or a very long cell reselection time for the UE.
Observation 2: System information indicating presence of other PLMNs on the current frequency is not reliable. Hence such an indication is not sufficient for the UE to determine whether or not to continue looking for cells belonging to selected PLMN on the frequency.  
Proposal 2: If the best cell found on a given frequency does not belong to the registered PLMN (or E-PLMN), UE can lower the priority of the frequency of this cell during the cell reselection procedure, to balance the power saving and search for the best cell.
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