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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In 3GPP RANP#78 meeting, a new WI on Enhanced LTE Support for Aerial Vehicles has been approved with the objective shown as below [1].
	The objective is to specify the following improvements for enhanced LTE support for aerial vehicles.  Note: Enhancements are built on existing mobility mechanisms and these mechanisms may be enhanced if identified to be needed.
· Specify enhancements to support improved mobility performance and interference detection in the following areas [RAN2]:
· Enhancements to existing measurement reporting mechanisms such as definition of new events, enhanced triggering conditions, mechanisms to control the amount of measurement reporting.
· Enhancements to mobility for Aerial UEs such as conditional HO and enhancements based on information such as location information, UE’s airborne status, flight path plan, etc.

· Specify enhancements to support indication of UE’s airborne status and indication of the UE’s support of UAV related functions in LTE network e.g. UE radio capability [RAN2].
· Signaling support for subscription based identification [RAN2 lead, RAN3]
· Specify S1/X2 signalling to support subscription based aerial UE identification
· Specify UL power control enhancements in the following areas [RAN1, RAN2]
· UE specific fractional pathloss compensation factor
· Extending the supported range of UE specific P0 parameter




In this contribution, we elaborate our perspectives on the idle and connected mode mobility enhancements for UAVs, namely the location based cell selection/reselection for UAVs in RRC_IDLE and location based measurement configuration and reporting for UAVs in RRC_CONNECTED.
2. Discussion
2.1. Location based cell selection/reselection
Due to the fact that faraway cells will become more visible to an aerial vehicle because of line-of-sight propagation conditions as shown in Figure 1. If the conventional criterion is considered in cell selection/reselection, a UAV is prone to select/reselect a distant cell that transmits the signal via side lobe rather than a cell in physical proximity that could transmit signal via a main lobe. As a consequence, it may cause issues as follows.
1) The UAV may cause severe interference e.g. in the random access procedure, in uplink data transmission etc. to the UEs served by the distant cell as well as the UEs served by the cells in physical proximity because the UAV may need to increase its transmission power to reach that distant cell.
2) The UAV may experience more RRC connection re-establishment failure once RLF has occurred as the distant cell may not have valid UAV UE context.      
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Figure 1 Cell selection/reselection for UAVs
Therefore it is proposed that cell location information should be considered into the cell selection/re-selection criteria in addition to i.e. radio link quality. For a UAV, the cell which is in physical proximity will have more chances to be selected as the serving cell than the cells far away. And in order to support the location based cell selection/re-selection, the system information should provide assistance information for UAVs. What assistance information will be provided in system information could be left for further study. 
Proposal 1: The distance between UAV and candidate cells should be considered during the cell selection/re-selection procedure, in addition to radio link quality. The cell which is in physical proximity of a UAV will be selected as the serving cell. 
 
2.2 Location based measurement configuration and reporting
In 3GPP TR 36.777 V15.0.0 [2], it is identified that “The capability and complexity of UE’s measurement may be increased due to more cells measured.” And “Existing measurement reporting mechanism can be enhanced to better enable interference detection, e.g., by defining new events, enhancing triggering condition and including further measurement results in the report.” 
It is envisaged that performing measurements not only impose burden on UAV itself but also increase the signalling overhead when sending the measurement report back to the network. And the situation will become even worse as there will be more cells visible to UAVs hence potentially leading to more measurements being performed. Therefore how to maintain the effectiveness of measurements while eliminating unnecessary measurements should be considered as a further optimization for UAVs. Location information could play an important role on reducing the unnecessary measurement efforts. A criteria for the UAV to select candidate cells to perform measurements can be configured based on the distance between the UAV and the candidate cells, e.g. those very far away cells can be excluded from the measurement candidates.
With the proposed location based measurement configuration and reporting, the benefits can be acquired as follows.
1) The unnecessary performing measurements as well as reporting can be limited although there will be more visible cells to UAVs. The measurement efforts can be focused on the cells within a certain distance.
2) The cell to be selected as the target cell for RRC connection re-establishment or handover will be the cell which is in physical proximity of the UAV hence increasing the successful rate of re-establishment or handover.      
Proposal 2: Location based measurement configuration and reporting could be introduced for UAV. A criteria for the UAV to perform and report measurements can be configured based on the distance between the UAV and the candidate cells. 

2.3 UAV landing indication
In 3GPP TR 36.777 V15.0.0, UE’s airborne status is mainly considered for mobility enhancement. 
“mobility enhancement of handover procedure and/or handover related parameters for Aerial UEs, based on information such as location information, UE’s airborne status, flight path plan, etc.” [2]. 
There are several identified aspects e.g. mobility performance and interference detection, UL power control etc. that will be analysed further based on UAVs in in-flight status. These aspects indicate that for UAVs in in-flight status, a set of new configurations, which will be different from the ones configured for the UAVs on ground or landed, will be carried out. Therefore network should have knowledges to distinguish these two status and be able to deactivate the configurations for UAV in in-flight status when the UAV starts to land while still in connected mode. 
Proposal 3: RAN2 to agree that network should be able to distinguish UAVs in “flight mode” and “grounded or landed” while still in connected mode.    
3. Conclusion
We propose that

Proposal 1: The distance between UAV and candidate cells should be considered during the cell selection/re-selection procedure, in addition to radio link quality. The cell which is in physical proximity of a UAV will be selected as the serving cell. 
Proposal 2: Location based measurement configuration and reporting could be introduced for UAV. A criteria for the UAV to perform and report measurements can be configured based on the distance between the UAV and the candidate cells.
Proposal 3: RAN2 to agree that network should be able to distinguish UAVs in “flight mode” and “grounded or landed” while still in connected mode.    
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