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1 Introduction

In NR-U, due to the unplanned deployment, multiple operators may share a frequency. In the cell reselection procedure, UE should exclude those cells not belonging to the registered PLMN (or equivalent PLMN). This contribution will discuss the solutions for the remaining problems during this procedure.
2 Discussion

In a case, the highest ranked cell on a given frequency may not be a suitable cell due to not belonging to the registered PLMN (or equivalent PLMN). Hence, UE should exclude those cells effectively. In RAN2#107[1], some agreements have been achieved as below:

· On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.

The main open issue is whether an additional condition is necessary, for example, UE will only deprioritise the frequency after looking for “N” non-selected-PLMN cells on this frequency. 

When a given frequency is loaded (i.e. too many gNBs from different operators operating on the same frequency), then the best strategy for the network is to move the cell to another frequency. Thus, from the UE perspective, if the highest ranked cell on a given frequency does not belong to the current PLMN the UE should, as a high priority, search for the cells belonging to the current PLMN on the other frequencies. Continuing to look for more cells of current PLMN on the loaded frequency will delay the UE identifying the cells on other frequencies and may result in higher power consumption. Besides, even if UE camps on this cell after a long search, UE may suffer from interference from other cells. This will also increase the possibility of hidden nodes making the link unusable in the end. 
In the conclusion, it is simplest if the priority of this frequency is set to be the lowest without an additional condition. In this way, UE is enabled to select to other frequency quickly. 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 1: If the best cell found on a given frequency does not belong to the registered PLMN (or E-PLMN), UE should set the priority of the frequency to be the lowest for a period of 300 sec.

Furthermore, the next question is whether the UE acts on the cellBarred and intraFreqReselection flags in MIB only if the cell belongs to the selected (or equivalent) PLMN. There is still a FFS in RAN2#106[2] as below
· To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.

· FFS if the UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1. Otherwise, the UE should follow Proposal#1 Approach#2

In Rel-15, these bits are common to all PLMNs. Thus, the UE didn’t need to check the SIB1 before acting on these flags in MIB. However, in case of unlicensed frequency, the contents of MIB of a given cell need not be configured according to the requirements from other operators (some coordination may be possible in case of RAN sharing by multiple PLMNs but this is certainly not the case in case of uncoordinated deployment on same frequency, which is possible in unlicensed spectrum). 

Thus, if the UE only checks the MIB to act on the cellBarred and intraFeqReselction flags, then it will result in the UE behavior being in accordance with the setting in another PLMN. This is not the desired behavior. Hence, it is necessary that the UE acts on the cellBarred and IntraFreqReselection flags only if the cell belongs to the selected or equivalent PLMN (or in case of the multiple PLMNs, if at least one of the PLMNs in the PLMN list matches with the selected or equivalent PLMN). 
Proposal 2: UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Proposal 1: If the best cell found on a given frequency does not belong to the registered PLMN (or E-PLMN), UE should set the priority of the frequency to be the lowest for a period of 300 sec.

Proposal 2: UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1.
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