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Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK24][bookmark: OLE_LINK41]In RAN2 NR AH1807 Meeting, the following assumption was made for considerations in idle mode related to cell re-selection in idle/inactive for NR in unlicensed spectrum [1]
We assume there may be multiple PLMNs on one frequency (that do not share)


This means that the evaluation process of suitable cell for re-selection does not only rely on the measured quantity i.e. RSRP, RSRQ but also on an evaluation whether the cell belongs to the same PLMN or not i.e. is suitable for re-selection. The document hereafter tries to elaborate on the re-selection impact when a UE needs additionally to evaluate whether a cell belongs to same PLMN or not.
Discussion
In licensed spectrum, all cells on a frequency belong to same PLMN and the UE is normally camping on the strongest cell on a carrier. However, in unlicensed spectrum the strongest cell on a carrier may belong to a different PLMN and needs to be discarded in the re-selection process.
The UE may just camp on the strongest cell belonging to the PLMN or E-PLMN, this may lead to certain interference situations. However, this also impacts the reselection evaluation as the UE needs to receive the PLMN information from e.g. SIB1 prior it can decide whether a cell is a suitable re-selection candidate and camp on it.
Following re-selection process in licensed as baseline the UE would select the best radio quality cell and following legacy procedures after it camps on a cell which is not part of PLMN or E-PLMN it would bar the cell and choose next candidate, likely next strongest candidate if the UE has no further indications on which cells to evaluate. This process may happen several times which increases power consumption and the time the UE would not be reachable or camps under bad conditions. 
The information or an indication on the PLMN needs to be available as early as possible or alternatively there needs to be different means which allow to evaluate or exclude cells from a further reselection process a priori. This helps to speed up said process and allow for time and power savings during said evaluation.




Especially for devices being mobile, as depicted in the picture below this may happen regularly/quite often and also configurations as existing for LTE Sintrasearch would not help from evaluating other PLMN cells if being stronger in power than PLMN or E-PLMN cells respectively.
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Fig.1 UE moving and cells of multiple PLMNs on one frequency1. UE camps on left cell of PLMN A and moves, cell of PLMN B is appearing but not measured due to configured Sintrasearch. Once the camping cell quantity is below Sintrasearch, UE starts measuring and detects cell of PLMN B being stronger than 2nd cell of PLMN A.
Cells A belong to same operator and in between a cell of PLMN B is placed. As it can be seen, whatever is radio quantity to be measured is due to proximity to the other operator base stations that cell would become a suitable candidate. However, related measurements and re-selection attempts could be mitigated for a certain time by introducing a method such as Sintrasearch related to the respective radio quality. 

Observation 1: Methods such as Sintrasearch can help to reduce impacts from different PLMNs on one carrier and limit corresponding measurements and unsuccessful re-selection attempts. However, they can’t help to mitigate such occurring unsuccessfully re-selection attempts in certain scenarios.
Nevertheless finally there is also an area when the cell the UE is camped on does not fulfill anymore the criteria and in said area a cell of a different PLMN shows better radio quality conditions. Hence, said cell from other PLMN would be first candidate to be evaluated when only relying on radio quality and not considering and further a priori knowledge.
In that respect a priori knowledge means, having provided (by the cell the UE is camped on) configuration/configurations, which allow the UE to identify prior final PLMN verification whether a cell may belong to the respective PLMN/E-PLMN.  
Strictly speaking it is not an indication whether the cell based on certain physical configuration  (e.g. SFN synchronized or PSS/SSS combinations used) is part of sad PLMN but rather a cell not showing said configuration even when fulfilling best radio quality can be a priori excluded from cell re-selection.
Such approaches would increase signaling load; to what extend, depends on granularity or metric to be signaled, the higher the granularity, the lower the probability that other cells not belonging to said PLMN show same configuration, and allowing also the option not providing such indications at all, i.e. a UE following legacy approach.
Observation2: To save energy and time during intra-frequency re-selection process it should be discussed whether related intra-frequency a priori knowledge on criteria and conditions for cells belonging to said PLMN could be provided to the UE, e.g. on an on demand basis.
Even if such means would be considered finally during re-selection the UE needs to acquire the PLMN from the new cell and if not belonging to same PLMN or E-PLMN it could bar it accordingly and redo such process. This is necessary as considering uncoordinated deployment a cell also from different PLMN may fulfill such criteria even when at low probability.

Conclusions
Proposal 1: Once radio quality measure is defined, corresponding indications to limit measurements efforts such as Sintrasearch should be considered for NR-U.
Proposal 2: RAN2 to discuss whether for saving energy and time during intra-frequency re-selection process provide related intra-frequency a priori knowledge on criteria and conditions for cells belonging to said PLMN could be provided to the UE on an on demand basis.
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