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1   Introduction
In RAN#78 meeting, a new work item on “Enhanced LTE Support for Aerial Vehicles” was approved for Rel-15 [1] , and one key enhancement is to support improved mobility performance. In this contribution, we mainly discuss potential enhancements for drones in RRC idle mode and analyse the feasibility of these potential enhancements. And a corresponding CR is provided in [2]. The proposals had been updated.
2   [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion 
For a drone several applications can be enabled, such as:
·   Video, entertainment, Cinematography
·   Live gas flare and oil pipeline Inspection 
·   Agriculture , monitoring crops for disease, assessing yields
·   Cargo Delivery
·   Search and rescue
[bookmark: OLE_LINK3][bookmark: OLE_LINK5]Considering numerous applications and potential more applications in future, drones may be in RRC idle mode during flight in some cases. In RAN2#98 meeting, one use case was mentioned in [1], i.e. a done UE may be in RRC_IDLE while it is in flight mode before initiating a communication session, e.g. video or audio transfer. Besides that, for automatic agriculture and Cargo delivery use case, it may not require real-time image transmission, e.g. the flight route can be pre-arranged, and the drone UE can fly following the flight route in RRC_IDLE to save power of drone UE. Therefore, it is necessary to discuss potential enhancement for drone UE in RRC_IDLE state.
 The following enhancements should to be considered.
· Access control mechanism
Considering different regions may have their own regulations on aerial vehicles, the most important factor for a flying drone is regulatory restriction. As illustrated in Fig.1 the restriction information can be:
1. If a drone can fly in this area.
2. If licence and safety confirmation are needed for a flying drone. 
3. The maximize permitted flying height 
Observation 1: the use of drones should follow the regulations. 


[bookmark: OLE_LINK143]Fig.1 flying restriction
As a UE in LTE network, eNB can inform the relative regulation information to UE via system information. The regulation information can be no fly zones, height limitation or other restrictions. Some restrictions can be configured per cell and considered by the UE together with the existing cell barring indication. For example, if the cell is forbidden to fly, the UE should leave this area and certainly not camp on this cell. And if a drone can fly in this cell it should obey these restrictions e.g. height limitation. 
In real deployment scenario, no-fly zone or the area with flying height limitation may be defined by some geographical information e.g. longitude and latitude, thus this area may be not aligning with the edge of the radio cells. It means one part of cell may have restriction set A and the other part of cell may have restriction set B. For simplicity, in that case the eNB only need to broadcast one restriction (maybe the stricter one), and the detailed decision is left to eNB implementation. To assist the regulation of the drones, we propose:

Proposal 1: It is proposed that RAN2 need consider enhancing access control mechanism, considering some regulation limitation for drone UE in RRC IDLE mode:
· Fly zones indication,
· Height limitation.

· Cell selection/reselection mechanism
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Drones flying at altitude may experience complicated radio environment, e.g. strong downlink interference and frequent handover due to vertical and horizontal movement. So the interference mitigation mechanism and handover optimization may be needed to provide a better telecommunication environment for drones. Many enhancements have been designed for ground UEs, but for flying UEs like drones specific optimization solution may be needed which is different from normal enhancement solutions for ground UE. For instance, one eNB may transmit dedicated beam signal pointing to aerial area for enhanced aerial signal quality. Even more the eNB is a dedicated eNB only for drones, which has a specific antenna elevation angle to serve flying UEs above an altitude as illustrated in Fig.2. So a drone UE is supposed to camp on theses dedicated eNBs for better signal quality. And this information may also be broadcasted to assist drone UE to perform cell selection/reselection.


Fig.2 dedicated eNB for drones
To facilitate a drone UE to perform cell selection/reselection following the regulation, we propose:
Proposal 2: eNB can include drone specific transmission optimization information, e.g. fly zones indication and height limitation etc., supported by the cell in system information to help a drone UE to perform cell selection/reselection.
3   [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
Based on the above analysis of the IDLE mode issues for drones, the following observations are achieved:
Observation 1: the application of drones should follow the regulation. 
To assist the regulation of the drones, we propose:

Proposal 1: It is proposed that RAN2 need consider enhancing access control mechanism, considering some regulation limitation for drone UE in RRC IDLE mode:
· Fly zones indication,
· Height limitation.
To facilitate a drone UE to perform cell selection/reselection following the regulation, we propose:
[bookmark: _GoBack]Proposal 2: eNB can include drone specific transmission optimization information, e.g. fly zones indication and height limitation etc., supported by the cell in system information to help a drone UE to perform cell selection/reselection. 
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