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1 Introduction

As part of the WID on Aerials [1], it was pointed out that “once an aerial vehicle is flying well above the BS antenna height, the UL signal from the aerial vehicle becomes more visible to multiple cells due to line-of-sight propagation conditions. The UL signal from an aerial vehicle increases interference in the neighbour cells”. From the perspective we considered some issues that should be considered under cell selection and reselection along with possible enhancements.  
2 Cell selection/reselection   
According to one of the Objectives in [1], it is stated:

Handover: Identify if enhancements in terms of cell selection and handover efficiency as well as robustness in handover signalling can be achieved.
One of the needs for cell selection is when the UE experiences HOF or RLF.  Based on the simulation and experimental results [2], it is reasonable to assume that any increase in HOF over the terrestrial scenario is caused by the visibility to excessive number of neighbor cells.  In case of HOF, the UE would perform connection re-establishment and as part of the re-establishment process the UE would perform cell selection.  Depending on the number and strengths of the neighbour cells, the existing cell selection procedure may not lead to successful connection re-establishment which will likely lead the UE to declare RLF, since the selected cell may not be a prepared cell, i.e., has valid UE context.  

Observation 1:
Due to the large number of visible cells, the UAV may select a cell that is not prepared during connection re-establishment.  
And in case the connection re-establishment fails the UAV may perform NAS recovery to resume connection, which means the UE reselection criteria needs to be properly configured for UAVs.  If we assume that the RLF/HOF rates for UAVs should be similar to those for terrestrial UEs then there should be an option for cells to configure selection/reselection IEs specifically for UAV. For example, the Qoffsettemp applicable to the concerned cell during cell selection may need to be configured differently between terrestrial UEs and UAVs. Other factors to consider include changes needed in the intraFreqNeighCellList and the interFreqCarrierFreqList but care should be taken to not increase the amount of DL measurements needed to limit the UAV’s power consumption.
Proposal 1:
There should be an option for cells to configure system information with cell selection/reselection related system information specifically for UAVs.  
Assuming Proposal 1 is agreeable, there should also be a means for UEs to know when it should consider themselves as UAVs.  It has been pointed out in [2,3] that the UAV’s altitude should be one of main criteria for determining the UE’s UAV status. The options for UAV status determination may be based on one of more of the following criteria configurable by the serving cell.

1. Altitude of the UE

2. The number of macrocells meeting the suitable cell criteria.  

3. Specific neighbour cells that meet the suitable cell criteria.

As usual, there should be sufficient hysteresis built into the criterion so that UEs do not need to switch back and forth between two sets of selection/reselection configurations.  

Proposal 2:
RAN2 should consider the criteria for the UE to determine its UAV status for selection/reselection.  

Even if Proposal 1 is agreeable and the serving cell has the option to configure different system information IEs for UAVs, it may not be straight forward for the network to configure proper selection/reselection parameters for UAVs. Another important task for IDLE UEs is to follow the serving cell’s rules for reselection priority handling, e.g., other than some exceptions, the UE should typically camp on a suitable cell with the highest priority frequency and apply cell ranking among equal priority frequency or intra-frequency cells.  One of the main reasons for these priority rules is for the network to perform load balancing.  With terrestrial UEs the mechanisms used for load balancing are well established; however, with UAVs the selection of cells for camping isn’t as clear since the impact to network’s load will not be limited to only its serving cell but potentially other neighbouring cells when the UE establishes/re-establishes connection.   

Observation 2:
UAVs selection/reselection criteria may have impacts to the serving cell and many neighbouring cells when the UE establishes/re-establishes connection.
From Observation 2, it appears the configuration of selection/reselection parameters for UAVs isn’t as straight forward as in the case for terrestrial UEs.  Extensive coordination among neighbouring cells may be needed to achieve the desired load balancing without undue impact to neighbouring cells.  However, such coordination among cells is not always practical so other approaches to achieve load balancing and UL interference may be needed. 

 Proposal 3:
RAN2 should consider solution for load balancing with minimal impact to neighbouring cells. 

3 Conclusion
This contribution discusses issues concerning cell selection and reselection for UAVs. We have the following observations and proposals.
Observation 1:
Due to the large number of visible cells, the UAV may select a cell that is not prepared during connection re-establishment.  
Proposal 1:
There should be an option for cells to configure system information with cell selection/reselection related system information specifically for UAVs.  
Proposal 2:
RAN2 should consider the criteria for the UE to determine its UAV status for selection/reselection.  

Observation 2:
UAVs selection/reselection criteria may have impacts to the serving cell and many neighbouring cells when the UE establishes/re-establishes connection.
Proposal 3:
RAN2 should consider solution for load balancing with minimal impact to neighbouring cells. 
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