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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
[bookmark: _GoBack]At RAN2#107 the following agreements were made:
· 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.
· We will support whitelist
At RAN2#107bis the following agreements were made:
· The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest 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.  N is UE implementation and the UE should check at least 2 if there is more than one.     

· [bookmark: _Hlk23683113][bookmark: _Hlk23844896]If a cell is barred in NR-U, due to the registered PLMN or selected PLMN does not match one of the PLMN IDs in SIB1, “IntraFreqReselection” shall be always interpreted as “allowed”.    The same applies if SIB1 is not decoded.  

In this paper we discuss cell selection enhancements for NR-U based on the agreements from RAN2#107 and RAN2#107bis.
2	Discussion
2.1	Cell Selection of Non-Strongest Cells
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 the same 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. 
If we follow the same logic for cell selection then not only the strongest cell on an NR-U carrier should be considered as candidate cell, as 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. (The corresponding text proposal for 38.304 can be found in the 1st change (clause 5.1.1.2) in the Annex.)
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). While this does not explicitly exclude the possibility of searching for not strongest cells to find a suitable cell, 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 NR-U frequencies the UE should search for additional cells to find suitable cells during cell selection. (The corresponding text proposal for 38.304 can be found in the 2nd change (clause 5.2.3.1) of the Annex.)
2.2	Handling of SIB1 decoding error
RAN2#107bis addressed the handling of the NR-U cell re-selection scenario where the UE can decode the MIB, but is not capable of decoding SIB1. There was an agreement that SIB1 decoding error during cell reselection should be handled in the same way as the case when a cell is barred due to selected/registered PLMN does not match any of the PLMN IDs in SIB1. A similar scenario is possible for the NR-U cell selection cases, where for a suitable cell the SIB1 cannot be successfully decoded. 
The most common scenarios where SIB1 decoding challenges are envisioned stem from interference and/or channel access issues. In our view, the most optimal way of handling these scenarios to minimize cell selection and reselection time would be to consider the frequency as barred following the current NR specification. 
Proposal 3: For NR-U cell selection and reselection, the UE shall consider the frequency as barred when a cell is barred, and the UE cannot successfully decode SIB1.

3	Conclusions
In this paper we have the following proposals on PLMN and Cell selection and reselection enhancements for NR-U:
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. (The corresponding text proposal for 38.304 can be found in the 1st change (clause 5.1.1.2) in the Annex.)
Proposal 2: On NR-U frequencies the UE should search for additional cells to find suitable cells during cell selection. (The corresponding text proposal for 38.304 can be found in the 2nd change (clause 5.2.3.1) of the Annex.)
Proposal 3: For NR-U cell selection and reselection, the UE shall consider the frequency as barred when a cell is barred, and the UE cannot successfully decode SIB1. 
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Annex: Text Proposals

First Modified Subclause
[bookmark: _Toc12747459]5.1.1.2	NR case
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. In case of NR-U carriers, the UE may read the system information of the non-strongest cells as well. If the UE can read one or several PLMN identities in the strongest cell or in other cells in case of NR-U, 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:
1.	For an NR cell, the measured RSRP value shall be greater than or equal to -110 dBm.
Found PLMNs that do not satisfy the high-quality criterion but for which the UE has been able to read the PLMN identities are reported to the NAS together with their corresponding RSRP values. The quality measure reported by the UE to NAS shall be the same for each PLMN found in one cell.
The search for PLMNs may be stopped on request from the NAS. The UE may optimise PLMN search by using stored information e.g. frequencies and optionally also information on cell parameters from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.
[bookmark: _Toc12747464]Next Modified Subclause
5.2.3	Cell Selection process
[bookmark: _Toc12747465]5.2.3.1	Description
Cell selection is performed by one of the following two procedures:
a)	Initial cell selection (no prior knowledge of which RF channels are NR frequencies):
1.	The UE shall scan all RF channels in the NR bands according to its capabilities to find a suitable cell.
2.	On each frequency, the UE need only search for the strongest cell, except for NR-U frequencies, where UE should search for additional cells.
3.	Once a suitable cell is found, this cell shall be selected.
b)	Cell selection by leveraging stored information:
1.	This procedure requires stored information of frequencies and optionally also information on cell parameters from previously received measurement control information elements or from previously detected cells.
2.	Once the UE has found a suitable cell, the UE shall select it.
3.	If no suitable cell is found, the initial cell selection procedure in a) shall be started.
NOTE:	Priorities between different frequencies or RATs provided to the UE by system information or dedicated signalling are not used in the cell selection process.

End of Modifications



