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1	Introduction
[bookmark: _GoBack]This paper contains the Text Proposal towards TR 36.777 capturing the mechanism for UAV interference detection and air-borne UE identification, which is described and evaluated in [1]. The TP resulting from e-mail discussion “[99bis#30][LTE/UAV] Capture potential solutions for DL and UL Interference detection [DCM]” is used as the baseline.


[bookmark: _Toc477654732][bookmark: _Toc495441679]7	Potential enhancements for supporting aerial vehicles
Editor’s note: This section will capture potential enhancements, including: enhancement of current LTE mobility, enhancements of measurements report mechanism and enhancements of identifying air-borne UE causing interference. 
7.1	Potential enhancements for interference detection
In this section, potential solutions for interference detection are presented. These solutions allow for detection of potentially air-borne UEs causing excessive interference, including UEs non-certified for aerial usage and UEs not implementing Rel-15 UAV functions. 
7.1.1 UE-based solutions
DL interference detection can be performed based on measurements reported by the UE, including the following measurements: RSRP/CSI-RSRP/RSRQ/RS-SINR/CSI.
UL interference detection can be performed based on measurements at the eNB or estimated based on measurements reported by the UE. RSRP, CSI-RSRP, RSRQ, power headroom, maximum output power and used PRBs may be used as the metrics for UL interference estimation in certain scenarios.
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 possible to utilize measurement event reporting for both interference detection and flying UE identification at the same time by using measurement events based on RSRP and RSRQ/RSSI. This method is based on the observation that downlink interference increases when a UE moves up in height. At the same time, the RSSI for terrestrial users depends a lot on the location in the cell. These two properties can be used to separate terrestrial UEs from air-borne UEs by using the following equation:





Although parameters and can be similar in various network deployments, they are not necessarily identical. This means that for optimal performance the parameters need to be set differently for different area’s/cells, which can be done during network planning or be adjusted through SON algorithms. The RSRP measurements are available at the eNB through the measurements by the UE and the RSSI can be deducted from the reported RSRQ measurements. To avoid excessive and unnecessary reporting signalling from UEs, the following events can be specified:

1. if the UE is assumed terrestrial it shall send a report when:

RSRPs <  RSRP_first_neighbor - (RSSI/α) –/α - H1

2. if the UE is assumed airborne it shall send a report when:

RSRPs >  RSRP_first_neighbor - (RSSI/α) –/α + H2

where α and  are configurable parameters as explained above, RSRPs is RSRP measurement of the serving cell, RSRP_first_neighbor is the RSRP value of the strongest neighbour, and H1 and H2 are hysteresis values (also network configurable).

To improve accuracy, it can be defined that the above conditions need to be fulfilled in a certain period in order to get enough reliability for which Time to Trigger (TTT) timer can be used, similarly to mobility related events.

Other UE based information, e.g., mobility history report, speed estimation, timing advance adjustment values and location information can be used by the network to assist interference detection.
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