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1 Introduction

One of the objectives of the NR-U study item [1] is to address the following architectural scenarios:
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

In this contribution, we will discuss the impact of reselection as it applies to NR-U operations.
2 Discussion
For NR-U SA operation, LBT failures have a significant impact to the UE’s ability to camp on a preferred cell. Since all the cells deployed in the unlicensed spectrum it isn’t clear if the existing reselection procedure for NR licensed is suitable for NR-U SA. UE performs measurements for serving cell at every DRX cycle and check if it satisfies the cell selection criteria. If it successfully finds a cell meeting the criteria within a certain amount of trials, it stays at the cell but if it does not find the cell within a certain amount of trials (see the table shown below), it should initiate the measurement/evaluation for all the neighbour cells which is specified by the serving cell’s system information.  
At RAN2#103, the following agreement regarding IDLE and INACTIVE measurements:
=> RAN2 assumes that the impact of LBT on Idle/Inactive measurement is not captured in RAN2 specifications. RAN2 assumes this is studied by RAN1/RAN4 if needed
And at RAN2#103bis, the following sentence was agreed to be captured in the TR:


=>  Handling of missing measurements are expected to be captured at physical layer specifications.
The above agreement was only meant to apply to how LBT can be handled at L1 layer in case of missing samples and that no L3 filtering is anticipated.  However, the decision on how reselection should work should be discussed by RAN2.  
Observation 1: 
RAN2 may still consider impacts to reselection procedures within Idle and Inactive modes as a result of LBT.
In Idle/Inactive mode mobility in licensed operation, the UE uses RSRP/RSRQ values as well as dedicated frequency priorities in cell reselection. Even for unlicensed operation, it would be preferable to continue to follow the same reselection procedure as much as possible.  However, as it has been pointed out in previous contributions, e.g. [2][3][4], detection of reference signals by the UE may be impacted due to LBT. Although it is yet to be determined whether reference signals such as DRS will be adopted for NR-U SA operations to increase the opportunity for the UE to detect a cell, if the channel is occupied it will prevent the UE from acquiring the cell without impacting the UE’s DRX operation.   
Observation 2: 
Increasing the opportunities for reference signal transmissions may impact the UE’s DRX operation.
In some cases, the NW may prefer that some UEs camp on one of the unlicensed band to relieve congestion on the licensed band and in other cases the NW may want to distribute load among unlicensed bands. Currently the measurement rules for UEs in IDLE/Inactivity requires that the UE performs measurements of higher priority NR inter-frequency even if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, but in case the higher priority unlicensed frequency is occupied after LBT check, the UE will not be able to camp on the frequency.  This could have a significant impact on the UE’s power consumption in the frequency continues to be unavailable.  
Currently, according to [5]-, if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search.  It should also be noted that if Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ e.g., due to LBT failure for RS transmissions at the cell, the UE would need to perform higher priority inter-frequency search more frequently as the UE’s current cell may not be available for camping on many occasions due to LBT failure.
Observation 3: 
If the UE is not camped on the highest priority frequency, it will continue to perform measurements of the higher priority frequency even if the higher priority unlicensed frequency continues to be occupied.  
In such cases, it will be preferable for the UE to continue to camp in the less prioritized frequency without performing measurements on the higher priority frequency that is occupied to conserve power.  We considered a few options that could be considered:
1. The serving cell de-prioritizes the occupied frequency in SIB.

2. The serving cell provides a list of frequencies that is temporarily unavailable and the UE does not need to perform measurement on these frequencies. 

3. The serving cell may configure the UE to skip measurement of higher priority frequency.
4. Support of inter-frequency reselection based on redistribution priority
With Option 1, the serving cell may alter the priority of the frequencies in SIB such that the occupied frequency is no longer the highest priority frequency. It should be understood that the serving cell may reduce the priority of a frequency in case the frequency is no longer reliable for the UE to camp on due to limited availability of the frequency. The serving cell may revert back to the original frequency priorities when the frequency is no longer occupied. This option won’t require any specification changes; however, it may impact the existing reselection procedure whereby the frequency priorities from dedicated signalling (RRC Connection Release) are no longer applicable.   
With Option 2, the UE is informed through SIB by its serving cell of the temporary unavailability of neighbouring frequencies due to occupied frequencies i.e., the cell will not be transmitting any reference signal for the UE to perform measurements. If one of these neighbouring frequencies belongs to a higher priority frequency, the UE may temporarily skip the measurements on the frequency. Alternatively, the serving cell may inform the UE of this information through Paging. The UE checks before inter-frequency measurement whether there is the indication in Paging. If there is an indication, the UE skips the measurement. The UE will retain the existing frequency priorities e.g., from dedicated signalling, but is allowed to stop measurements on the higher priority frequencies until the serving cell indicates in SIB that the UE should resume measurements of the frequencies that were temporary unavailable.   
With Option 3, prior to UE’s transition to IDLE or INACTIVE the serving cell may configure the UE to skip measurements of higher priority frequencies for a configured period of time in case the higher priority frequency are occupied. It is expected that the skipping of such measurements is only applicable to cells on unlicensed bands. If channel occupancy measurement in IDLE/INACTIVITY is supported, the skipping of the inter-frequency measurement may start when the measured channel occupancy is above the threshold and for a configured duration. 
With Option 4, a UE may be redistributed to a redistribution frequency or cell with the highest priority for a period of time which can be defined in system information and can be triggered by Paging.  However, redistribution for reselection is not currently defined in NR and at least it has been decided not to be pursued in Release 15 based on this CR [6].
Proposal 1: 
RAN2 should capture in the TR the problem described in Observation 3 and the potential solutions from the options above. 
3 Conclusion

In this contribution, we discuss the issues with measurements of higher priority frequency in IDLE or INACTIVITY.  We have following observations and proposal.
Observation 1: 
RAN2 may still consider impacts to reselection procedures within Idle and Inactive modes as a result of LBT.
Observation 2: 
Increasing the opportunities for reference signal transmissions may impact the UE’s DRX operation.

Observation 3: 
If the UE is not camped on the highest priority frequency, it will continue to perform measurements of the higher priority frequency even if the higher priority unlicensed frequency continues to be occupied.  
Proposal 1: 
RAN2 should capture in the TR the problem described in Observation 3 and the potential solutions from the options above. 
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