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Introduction
In the last meeting, the following is agreed in RAN2 to enable camping on non-best cell:
· 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. 
· To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.
· FFS if the UE should only act on the cell barring and intraFreqReselection in the MIB only if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1. Otherwise, the UE should follow Proposal#1 Approach#2
In this contribution, we further discuss the FFS and also the network assistance options to reduce the UE reselecting to cells that do not belong or equivalent to the registered PLMN.  
Discussion
Cell barring and IntraFreqReselection in MIB
In NR, UE applies the cell barring and IntraFreqReselection once UE acquires the MIB. However, there may be more than 1 PLMN (non-EPLMN) operating in the same NR-u carrier. In order not apply the cell barring incorrectly from a cell not belonging or equivalent to the registered PLMN of the UE, the UE also has to acquire SIB1 before applying the cell barring in the MIB.  Hence RAN2 agreed that:
· To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.
The UE should apply the cell barring in the MIB as in NR if the registered PLMN or selected PLMN matches one of the PLMN IDs in SIB1.
If the registered PLMN or selected PLMN does not match one of the PLMN IDs broadcast in SIB1, the UE should apply as in the RAN2 agreement below:
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.
Proposal#1: The UE should only apply the cell barring in the MIB as in NR if the registered or selected PLMN matches one of the PLMN IDs broadcast in SIB1.
Assisting and Enabling UE camping on non-best cell 
In an unlicensed carrier, it is quite likely that more than 1 operator may be operating in the carrier. As a result, the UE is quite likely to detect and measure neighbour NR-u cells that do not belong to its registered PLMN (or E-PLMN) during idle mode. The network can build up the necessary neighbour cell relationship via network listening and existing ANR procedure and can thus provide a list of neighbour cells for the UE to measure. Furthermore, the operator that deploys its unlicensed cell will also know the potential of the cell’s neighbours during the installation. Based on this, one approach of reducing the possibility of UE reselecting to a cell not belonging or equivalent to its registered PLMN is to broadcast white/black listing of cells (gathered during ANR, network listening as well as operators knowing the neighbour relationship during deployment) for each unlicensed carrier in the serving cell.
Approach#1: Network provides white/black listing of cells for each unlicensed carrier in the SIB of the serving cell. UE uses only the white listing of cells of each unlicensed carrier for cell reselection.
One other way is that the UE acquires the cell access related information (i.e. PLMN ID) of a cell from SIB1 before deciding whether to consider it as a candidate cell for cell reselection. With this, UE will never cell reselect to a non-registered/equivalent PLMN cell. 
Approach#2: UE acquires the cell access related information (i.e. PLMN ID) of a cell from SIB1 before deciding whether to consider it as a candidate cell for cell reselection
For Approach#2: This means that UE may have to acquire, in the worst case, the cell access related information of all the candidate cells (i.e. when the cell belonging to the registered PLMN or equivalent is the least highest ranked or best cells).  This will increase the UE measurement burden as it has to acquire SIB1 of neighbouring cells.  Also SIB1 is likely to transmit less frequent than the DRS and this will result in delay. Worst of all, it will increase UE power consumption. 
From the UE point of view, Approach#1 is the least impacting to the UE implementation as well as the least in terms of UE power consumption.  It probably also impact the specification the least, particular on RAN4 performance requirement. 
Between white listing and black listing, a high levels pros and cons of each is summarized below:
	
	Pros
	Cons

	Whitelisting
	· UE does not have to measure other cells other than in the whitelist – save UE power and measurement effort
· UE does not have to read Sib1 after measurement or after camping to find out whether a cell is not suitable.
· Network should know the whitelisting cells either via deployment, ANR and network listening. Easy to populate the list

	· New mechanism for intra and inter frequency measurement (previous inter-frequency neighbour cell list, UE still needs to measure detected neighbour cells)

	Blacklisting
	· Existing mechanism already available in the NR.
· UE does not have to read Sib1 after measurement or after camping to find out the cell is not suitable.
	· UE still need to measure those blacklisted cells (as it is more a filtering method) – does not save UE power and measurement effort
· Network may not know the blacklisting cells via deployment as there is no coordination with other PLMNs.  It needs to depend on ANR and network listening




If unlicensed spectrum were shared by many operators, the burden of unnecessary measurement efforts and power consumption would be significant. Therefore, whitelisting approach is preferred although it is a new mechanism. However, standardization effort should be minimal because it just don’t allow UE to detect other cells not in the white list. 
Proposal#2: Network provides white listing of cells for each unlicensed carrier in the SIB of the serving cell. UE uses only the white listing of cells of each unlicensed carrier for cell reselection.
Conclusion and proposals
In this contribution, the following observations and proposals are discussed:
Proposal#1: The UE should only apply the cell barring in the MIB as in NR if the registered or selected PLMN matches one of the PLMN IDs broadcast in SIB1.
Proposal#2: Network provides white listing of cells for each unlicensed carrier in the SIB of the serving cell. UE uses only the white listing of cells of each unlicensed carrier for cell reselection.
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