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1 Introduction

One of the objectives of the NR-U work item [1] is to address the following radio interface protocol:
· Radio interface protocol architecture and procedures (ref. TR 38.889 section 7.2.2) [RAN2]:
· 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.
· Introduction of access priority for control signalling (transmissions over SRBs) over unlicensed carriers (highest access priority). 
· Mobility: For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR). For standalone NR-U deployments, specify mechanisms for inter-cell handover between NR-U and NR-U, inter-cell handover between NR-U and NR, and Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). Extensions of mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements.
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. So far during the SI phase, much of the effort has been placed on the enhancement of the radio interface architecture and protocols related to RLM, RRM and mobility, particularly the impacts of reduced transmission opportunities due to channel occupancy.  Modifications to mobility-related measurements have been studied with the assumption that channel occupancy and RSSI measurements should be studied. [2]. Although enhancements to Inactive and Idle modes were discussed, RAN2 was only able to conclude that it should be possible for UEs to camp on a non-best cell, particularly if the best cell does not belong to the registered PLMN.  Further discussions are needed to determine how and when the UEs are allowed to camp on the non-best cell.  Some of the problems facing the UEs in CONN mode such as channel occupancy are not only a problem in CONN mode, but in both Inactivity and Idle modes as well.
Observation 1: 
Inactivity and Idle mode UEs may not be able to camp on the best cell due to channel occupancy restrictions. 
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 2: 
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.  

Even if the UE is able to camp on the best ranked cell, the UE may have problem receiving pages, read updated SI as well as problems establishing connection in case the cell is occupied.  Some have argued that it isn’t crucial for the UE to find the best cell to camp on as the UE can always be redirected to the proper cell after it is connected.  However, if the cell the UE is camped on is occupied, latency of connection establishment may become problematic. In particular, if the connection establishment fails, the NW will not be able to redirect to a better cell/frequency. Also, one of the conclusions of the TR [2] stated that:
From RAN2 perspective, the radio interface architecture and protocols between UE and RAN to support operation in unlicensed spectrum were studied. This included MAC, RLM, RRM, mobility, and other layer 2/3 user and control plane aspects. The recommended enhancements to NR baseline are of two types:

-
A set of enhancements to alleviate the impact of LBT (e.g., impacts of reduced transmission opportunities);
We think the reduced transmission opportunities should also include reduced transmission opportunities for connection establishment. 

Observation 3: 
Channel occupancy may lead to latency in connection establishment resulting in poor QoS.
In view of Observations 1 and 2, it would be preferable for the UE to be allowed to camp on a less prioritized frequency without performing measurements on the higher priority frequency that is occupied to conserve power. One of the viable options already available in LTE, i.e., inter-frequency reselection based on redistribution priority [3] should be introduced as for NR-U SA.  By adopting this mechanism, the 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.  
Proposal 1: 
RAN2 should adopt redistribution as the baseline mechanism for reselection for NR-U. 
However, the existing mechanism for redistribution is only based on the signal strength as candidate frequencies.  To overcome the issue describe in Observation 3, channel occupancy measurement should also be applicable, at least during the redistribution period. 

Proposal 2: 
RAN2 should adopt channel occupancy measurement, at least during the redistribution period. 
3 Conclusion

In this contribution, we discuss the issues with measurements of higher priority frequency in IDLE/INACTIVITY as well as issues with connection establishment due to channel occupancy. We have following observations and proposal.
Observation 1: 
Inactivity and Idle mode UEs may not be able to camp on the best cell due to channel occupancy restrictions. 
Observation 2: 
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.  
Observation 3: 
Channel occupancy may lead to latency in connection establishment resulting in poor QoS.
Proposal 1: 
RAN2 should adopt redistribution as the baseline mechanism for reselection for NR-U. 
Proposal 2: 
RAN2 should adopt channel occupancy measurement, at least during the redistribution period. 
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