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1. Introduction

In RAN2#107bis, RAN2 made the following agreement on camping PLMN selection:

1. 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.     

The Ranking and PLMN selection should be in line with the agreement. This paper suggests details to support Ranking and PLMN selection in NR-U.
2.
Discussion
2.1 Ranking 
In current specification, the highest ranked cell has been considered regardless of whether to belong to PLMN indicated as being equivalent to the RPLMN. In stage-3 level, only the cells having valid PLMN should be considered also in Ranking based on the current agreement above. 
2.2 PLMN Selection
In LTE and NR SA, UE obtains PLMNs from a strongest cell on each carrier in the PLMN selection. According to current NR-U agreement above, the same approach has to be applied to PLMN selection as well. In other words, on each NR-U carrier, the UE can search for N strongest cells and read its system information.
In current specification, UE AS reports the PLMNs found in a strongest cell. If the signalling strength of the cell where UE obtains the PLMN is lower than a threshold (i.e. -110 dBm), the corresponding RSRP values is also delivered to UE NAS.
From the proposal above, if UE AS collects PLMNs found in N strongest cells, UE AS should be able to report the PLMNs of the N strongest cells to the NAS. If a PLMN is found in multiple cells, the RSRP of the best cell is reported together with the PLMN identity.
In order to clearly introduce the intention from the contribution, a draft TP is suggested in Annex. 
Proposal: RAN2 to confirm the TP suggested in the Annex.
3. Conclusion
It is suggested that 
Proposal: RAN2 to confirm the TP suggested in the Annex.
4. Annex
This is the draft TS38.304 TP on Ranking and PLMN selection.
5.2.4.6
Intra-frequency and equal priority inter-frequency Cell Reselection criteria

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:

	Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp


where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 38.331 [3].


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2.

The cells shall be ranked according to the R criteria specified above by deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell belonging to a PLMN which is indicated as being equivalent to the registered PLMN. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell belonging to a PLMN which is indicated as being equivalent to the registered PLMN. If there are multiple such cells belonging to a PLMN which is indicated as being equivalent to the registered PLMN, the UE shall perform cell reselection to the highest ranked cell among them. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the
new cell is better than the serving cell according to the cell reselection criteria specified above during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.

NOTE:
If rangeToBestCell is configured but absThreshSS-BlocksConsolidation is not configured on an NR frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.

====================================================================================
5.1.1
Support for PLMN selection

5.1.1.1
General

On request of the NAS, the AS shall perform a search for available PLMNs and report them to NAS.

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. 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:

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.
On each NR-U carrier, the UE can search for N strongest cells and read its system information. UE can report the PLMNs of the N strongest cells to the NAS. If a PLMN is found in multiple cells, the RSRP of the best cell is reported together with the PLMN identity.

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.
If UE selects a PLMN in a NR-U carrier, NAS provides EPLMN list along with the selected PLMN id.

5.1.1.3
E-UTRA case

Support for PLMN selection in E-UTRA is described in TS 36.304 [7].
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