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1	Introduction
New WID on NR-based Access to Unlicensed Spectrum [1] has been approved in RAN#82 including the following objective: 
· 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
This paper discusses the necessary extensions for NR-U operation for cell selection/reselection.

2	Discussion
The cell selection and reselection was discussed during the study phase of NR-U in RAN2 meetings, e.g. there was the following agreement at RAN2#102:
The UE should be enabled to camp on a non-best cell on a carrier 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. FFS how this is achieved. FFS if any additional conditions are required. 

During the discussion of the above agreement the following issues were brought up:
1. If a UE selects a non-best cell on carrier and that cell has much weaker signal strength than the best cell on that carrier, then it will generate major interference for best cell on that carrier.
2. If a UE selects a non-best cell on carrier with poor radio quality (e.g. due to the interference caused by other gNBs on the same carrier) and there is another cell of the same operator with much better radio quality, then the UE will remain on ("stick to") the cell instead of selecting another cell.
Some companies view was at the meeting that the above issues could be solved by introducing additional conditions when a UE camp on a non-best cell on a carrier.
When unlicensed band is used multiple gNBs of different operators may use the same carrier in an uncoordinated manner. In those bands a Listen-Before-Talk (LBT) mechanism is used to avoid interference of the neighbouring nodes. The applied LBT would solve the main part of the interference problem above as when the UE camping on the non-best cell, it will only start transmitting when other nodes using the same carrier do not transmit. This is completely different from the licensed band behaviour when UEs will use the carrier without considering the transmission of other nodes on the same carrier and thus creating radio interference for other nodes on the same carrier. 
Observation 1: The LBT mechanism used on unlicensed band will remove the interference problem created when a UE camps on the non-best cell on carrier.
When the UE in IDLE or INACTIVE mode selects a cell, the most important is that the signal quality to be good enough for reliable SIB detection. This does not depend on if the cell is the best or non-best on the carrier. 
The other action that a UE should be able to perform in a reliable manner is to move to CONNECTED mode, as after the UE is in CONNECTED mode the gNB can trigger a handover when there is a better cell for the UE. (The "sticky" WLAN behaviour when a UE sticks to a WLAN AP with low radio quality is solved by NR.) Moving to CONNECTED mode (performing RACH) depends more on other radio parameters (e.g. channel occupancy) than whether the cell is the best cell or not on the given carrier. All devices on a channel compete on channel access fairly. 
Observation 2: When the cell is appropriate for a UE to camp on does not depend on whether the cell is the best or a non-best cell on the carrier.
Based on the observations we think that it can be concluded that there is no need to define additional conditions in addition to parameter intraFreqReselection when a UE can camp on a non-best cell. 
Proposal 1: The cell selection and reselection in NR-U can follow that normal NR procedures, and there is no need to define additional conditions when a UE can camp on a non-best cell.
The cell selection and reselection criteria in NR are based on are based on RSRP and RSRQ type of measurements. 
According to the work item description [1] new RRM measurement quantities will be introduced for operation in unlicensed spectrum:
"Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)"
These new measurement quantities are UE-reported RSSI and channel occupancy (CO). RSSI was defined in LAA as a wideband measurement across the carrier. Channel Occupancy (CO) was defined in LAA as a percentage of time of the RSSI being above a threshold.
RSRQ is defined as the ratio of RSRP to RSSI, and as such it does already (at least partially) include the effect of load. CO requires long term measurements and it is not related the radio quality of the cell. Our view is that there is no clear benefit of introducing these new measurements quantities as cell selection and reselection criteria in unlicensed spectrum. Therefore, we propose not to adopt them as new cell selection and reselection criteria in unlicensed NR unless clear benefits can be shown.
Proposal 2: In unlicensed NR the same measurement quantities (RSRP and RSRQ) are used for cell selection and reselection criteria as used in licensed NR.
3	Conclusions
In this paper we made the following observations and proposal:
Observation 1: The LBT mechanism used on unlicensed band will remove the interference problem created when a UE camps on the non-best cell on carrier.
Observation 2: When the cell is appropriate for a UE to camp on does not depend on whether the cell is the best or a non-best cell on the carrier.
Proposal 1: The cell selection and reselection in NR-U can follow that normal NR procedures, and there is no need to define additional conditions when a UE can camp on a non-best cell.
Proposal 2: In unlicensed NR the same measurement quantities (RSRP and RSRQ) are used for cell selection and reselection criteria as used in licensed NR.
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