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1 Introduction
The NR-U WID approved in RAN#82 includes the objective on cell reselection: 

· 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.
And the previous RAN2 meetings made the following agreements:
· 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.
In this contribution we discuss the NR-U operations for cell reselection to unregistered PLMN.
2 Discussion
In licensed spectrum, it is easy to differentiate PLMNs of operators by the spectrum they use. However it may not work since that in unlicensed spectrum, multiple PLMNs from different operators can share the same channel and coordination between different operators may not happen. If a UE follows the “best cell” rule when reselecting, it is possible that a cell belonging to its unregistered PLMN is reselected. To solve this problem, some companies provide preventative operations by providing assistant information in system information, while others also give procedures after it happens for further optimization.
Preventative solutions

The PLMN information is broadcasted in SIB1. Therefore to identify whether a cell belongs to the registered PLMN or not, UE needs to acquire MIB and SIB1. In licensed band the UE only needs to acquire MIB and SIB1 of the best cell, while in NR-U acquiring MIB and SIB1 of more than one cells is needed, which may significantly increase power consumption of UE and delay cell reselection.

Solution 1A is to allow SIB1 indicate PLMN information for neighbor cells assuming that a gNB can obtain the PLMN list of a neighbor via network listen or ANR, e.g. whether frequency of this cell is used by any other PLMN or not, or further indicate a list of other PLMNs using the frequency of this cell. However it can only prevent a UE from acquiring MIB and SIB1 from other cells if the spectrum is not shared.

Solution 1B is to allow MIB indicate part of PLMN ID(s) so that the UE can determine whether or not it can camp to this serving cell. This solution needs to modify MIB and the UE still needs to acquire from multiple cells.
Solution 1C is to allow SIB1 indicate a white list of cells so that UE only consider NR-U cells on the list for cell selection and reselection. It is of much complexity in management introducing such a list: The NR-U cells of the registered PLMN must be updated in time on the list. The list can only include NR-U cells in a certain range due to size limitation and UE position is needed. The list only applies in reselection to a cell using unsilenced spectrum.
Posterior solutions
The motivation of posterior solutions is to optimize the reselection conditions after a UE reselects to the best cell that belongs to its unregistered PLMN. Cell barring or down-prioritising is the most popular way and is easy to implement.
Solution 2A is to only bar the best cell for a UE if it does not belong to its registered PLMN. The UE excludes this cell as a candidate for cell selection/reselection for a period of time (e.g.300 seconds). The UE can log this cell and report to its registered PLMN (e.g. via MDT) when accessing and therefore help other UEs registered to the same PLMN to bar.
Solution 2B is to further bar all the cells in the same frequency or down-prioritise the frequency, if the best cell does not belong to its registered PLMN. It is not appropriate to consider all the cells on the frequency of this cell as barred as the UE has no more information about the PLMN of this cell.

Proposal 1: A cell is barred to a UE only if it is the best NR-U cell for selection/reselection to the UE and it belongs to a PLMN that the UE is not registered to.
Proposal 2: A UE can use MDT to log and report a best NR-U cell that belongs to its unregistered PLMN to help UEs in the same PLMN for reselection.
3 Conclusions
In this contribution we discuss the NR-U operations for cell reselection to unregistered PLMN. We would like to propose:
Proposal 1: A cell is barred to a UE only if it is the best NR-U cell for selection/reselection to the UE and it belongs to a PLMN that the UE is not registered to.

Proposal 2: A UE can use MDT to log and report a best NR-U cell that belongs to its unregistered PLMN to help UEs in the same PLMN for reselection.
