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1	Introduction
A new WID on NR-based Access to Unlicensed Spectrum [1] has been approved in RAN#82 including the following objectives:  
· 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
At RAN2#106 there was the following agreement:
If highest ranked or best cell is not suitable in an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN), only the highest ranked or best cell is considered not candidate for cell reselection for 300s or longer. Other cells in the frequency of the highest ranked or best cell should still be considered for cell reselection. FFS whether we have another limit in addition to Suitability criterion. 

In this paper we discuss the agreement from RAN2#106 in more details and propose a solution.
2	Discussion
From PLMN and cell selection and reselection perspective an important difference between NR-U frequencies and normal NR frequencies is that it is quite common that more than one operator has cells in NR-U frequencies in a given area. This was the reason that it was concluded that not only the best cell should be considered as candidate cell during cell reselection.
However, cell reselection is not the only case when this aspect should be considered. According to the current specification during PLMN selection only system information of the strongest cell on a carrier is checked for available PLMNs (5.1.1.2 of TS 38.304):
The UE shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in TS 38.331 [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high-quality criterion is fulfilled:
If we follow the same logic that lead to the agreement that not only the strongest cell on an NR-U carrier should be considered as candidate cell then it is possible that UE can find a cell with a higher priority PLMN on an NR-U carrier that is not the strongest cell, but it is good enough. Therefore, it is proposed to enable UEs to read the system information of the non-strongest cells and report about the found PLMNs to NAS during PLMN selection on NR-U carriers.
Proposal 1: In case of NR-U carriers, the UE may read the system information of the non-strongest cells and report the found PLMNs to NAS.
According the current specification during cell selection (5.2.3.1 of TS 38.304) "On each frequency, the UE need only search for the strongest cell" to find a suitable cell (5.2.3.1 of TS 38.304). This does not explicitly exclude the possibility of searching for not strongest cell to find a suitable cell, however our view is that it should be emphasized that on NR-U frequencies the normal UE behaviour is to search not only the strongest cell to find a suitable cell during cell selection.
Proposal 2: On NRU frequencies the UE may search for additional cells to find suitable cells during cell selection.
The agreement that UE shall not exclude candidate cells for cell reselection on a frequency when the highest ranked or best cell is not suitable on an unlicensed frequency due to the fact that PLMN IDs is not the RPLMN (or EPLMN) does not clarify the detailed UE behaviour. On the desired UE behaviour, we think that the following aspects that should be considered:
1) The UE should check at least a couple of cells before switching to another frequency.
2) The UE should not be mandated to check all candidate cells on the frequency before switching to another frequency. 
3) The remaining candidate cells on that frequency should not be totally excluded from cell reselection; as if the UE does not any suitable cell on other frequencies then it is better to return to the original NR-U frequency before declaring a failure towards NAS.
Based on the above consideration our view is that the candidate cells on that frequency should be deprioritized after a couple of unsuccessful cell reselection on that frequency. The deprioritization could happen in a similar way as the case when UE receives RRCRelease with deprioritisationReq: the UE shall consider current frequency to be the lowest priority frequency for reselection for a given time. In case of RRCRelease with deprioritisationReq the UE receives a timer value, that can be 5, 10, 15 or 30 minutes, from the network. To remain consistent with the handling of deprioritization and also with exclusion of cells in case of non NR-U frequencies, where the cells excluded for a maximum of 300 seconds, it is proposed to use 300 seconds (5 minutes) as a time of deprioritization of the frequency.
[bookmark: _Hlk16763239]Proposal 3: 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 N cells on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
Nokia view is that the "N" (the number of cells to be checked before deprioritizing a frequency) in the above proposal should be at least 2.
Proposal 4: Make a RAN2 agreement on the number of cells to be checked before the UE may deprioritize a frequency ("N" in Proposal 3) for cell reselection.
Nokia provided a draft CR against TS 38.304 that implements the above changes in R2-190XXXX.
3	Conclusions
In this paper we analyzed NR-U specific PLMN and cell (re)selection aspects and came to following conclusions:
Proposal 1: In case of NR-U carriers, the UE may read the system information of the non-strongest cells and report the found PLMNs to NAS.
Proposal 2: On NRU frequencies the UE may search for additional cells to find suitable cells during cell selection.
Proposal 3: 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 N cells on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
Proposal 4: Make a RAN2 agreement on the number of cells to be checked before the UE may deprioritize a frequency ("N" in Proposal 3) for cell reselection.
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