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Discussion
1 Introduction
In the previous meeting, RAN2 NR AH 1807, RAN2 agreed that we assume there may be multiple PLMNs on one frequency (that do not share). In this contribution, we discuss the cell reselection on unlicensed frequency where multiple PLMNs are operating.
2 Discussion
In the previous meeting, regarding cell reselection on unlicensed frequency, RAN2 agreed that we assume there may be multiple PLMNs on one frequency (that do not share). 

Actually, this is not a new scenario that can happen only on unlicensed frequency. Legacy UE can experience this kind of situation on licensed frequency also. For instance, at a border area the PLMN of the best ranked cell may not belong to the registered PLMN or E-PLMN, and how to cope with the situation is already specified in specification as follows:
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to being part of the "list of 5GS forbidden TAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds. If the UE enters into state any cell selection, any limitation shall be removed. If the UE is redirected under NR control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
However, considering the characteristics of unlicensed frequency, this handling is not efficient in NR-U. Because the highest ranked cell on unlicensed frequency is not always activated. It can be activated only while the channel is occupied by the cell. On the other hand, the RRM measurement is long term measurement. This means that although a certain cell is the highest ranked cell based on existing RRM measurement, other cell can be the best cell temporarily while the highest ranked cell keeps quiet. So, even though the highest ranked cell is not suitable due to the PLMN condition, if second or third best cell is suitable and the cell can be activated while the highest ranked cell keeps quiet, the UE will be able to camp on the non-best cell and receive data from it successfully without interference from the best ranked cell.

Observation
Considering that the transmission opportunity on unlicensed frequency is restricted by LBT, camping on the non-best cell can be considered when the PLMN of the best cell is not the registered PLMN or equivalent PLMN.
Therefore, the different handling needs to be studied for this scenario in NR-U. For more efficient rule, two different approaches can be considered. The first one is that the UE is allowed to camp on the non-highest ranked cell if some condition is met. It is not yet clear what conditions are additionally needed to decide whether camping on a certain non-best cell is possible or not, it is expected that some complicated conditions are needed. Furthermore, if camping on non-highest ranked cell is allowed, big changes are expected in current specification.
The second approach is UE is still allowed to camp on the highest ranked cell only, but applies some offset to the cell that belongs to the registered PLMN or equivalent PLMN so that the cell becomes the highest ranked cell more easily, if the difference in radio quality between the best ranked cell and the non-best ranked cell is not so big. 
To minimize impact on current specification, we prefer the second approach and to keep the current principle that the UE is able to camp on the highest ranked cell only even on unlicensed frequency, and also think RAN2 can study how to make the cell that belongs to valid PLMN into the highest ranked cell.
Proposal 1
RAN2 doesn’t change the basic principle that UE is able to camp on the highest ranked cell only even on unlicensed frequency where multiple PLMNs are operating.
Even though the frequency barring rule will be enhanced for unlicensed frequency as mentioned above, it will not guarantee that the PLMN of the best ranked cell is always the registered PLMN or equivalent PLMN. So UE still needs to consider all cells on an unlicensed frequency as candidates for reselection for a certain period of time in some cases.

However, considering that the best ranked cell can be changed more dynamically on unlicensed frequency, depending on the results of channel occupancy, it seems that the existing frequency barring time 300s is too long. Therefore, the suitable barring timer for cells on unlicensed frequency, that is shorter than 300s, also needs to be studied.
Proposal 2
RAN2 needs to study suitable barring time for unlicensed frequency when the highest ranked cell doesn’t belong to the registered PLMN or equivalent PLMN.
3 Conclusion
In this contribution, we discussed cell reselection on unlicensed frequency where multiple PLMNs are operating and made following proposals:
Observation
Considering that the transmission opportunity on unlicensed frequency is restricted by LBT, camping on the non-best cell can be considered when the PLMN of the best cell is not the registered PLMN or equivalent PLMN.
Proposal 1
RAN2 doesn’t change the basic principle that UE is able to camp on the highest ranked cell only even on unlicensed frequency where multiple PLMNs are operating.
Proposal 2
RAN2 needs to study suitable barring time for unlicensed frequency when the highest ranked cell doesn’t belong to the registered PLMN or equivalent PLMN.
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