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1. [bookmark: _Ref18181]Introduction
In RAN#84 meeting, NR-UAV has been proposed by companies as the potential work areas for Rel-17[1][2]. Although it has not been captured in the summary [3], there are still a lot of interested companies to reveal their opinions in the corresponding email discussion [[UAV] Rel-17 UAV proposal]. In this contribution, our views on the scope of NR-UAV in Rel-17 are elaborated with consideration on the boosting scenarios of general ATG.
1. Views on the scope
In Rel-15, LTE based mechanism has been evaluated to support UAV services with the following requirements [4]:[bookmark: _Toc502956240]4.1	Deployment scenarios and assumptions
The maximum target height and the maximum horizontal speed requirement for aerial vehicles are 300 m AGL and 160 km/h, respectively. The maximum horizontal speed requirement is applicable to both urban and rural scenarios.
[bookmark: _Toc502956243]5.1	Performance requirements
Table 5.1-1 captures the connectivity service requirements for aerial vehicles.
Table 5.1-1: Requirements for aerial vehicles connectivity services
Items
Value
Data type
1.	C&C: 
This includes telemetry, waypoint update for autonomous UAV operation, real time piloting, identity, flight authorization, navigation database update, etc.
2.	Application Data:
This includes video (streaming), images, other sensors data, etc.
Latency (NOTE)
1.	C&C: 50ms (one way from eNB to UAV) 
2.	Application data: similar to LTE UE (terrestrial user)
DL/UL data rate
1.	C&C: 60-100 kbps for UL/DL
2.	Application data: up to 50 Mbps for UL
C&C Reliability
Up to 10-3 Packet Error Loss Rate


It can be found that, the scope of previous study is limited to the cases with lower altitude, speed and moderate requirements on throughput. Moreover, since all the simulations and real field test are based on LTE network, the identified issues are mainly for FR1. 
Observation 1: In the previous study on UAV, only FR1 is evaluated for UAV application with low altitude.
However, with the boosting application of UAV, further study should be considered in addition to the previous LTE-based SID/WID [1]. For example, for UAV applications at low altitude, as identified by SA1, specific requirements for verticals that require much higher upstream data throughput, lower end to end latency and higher reliability for communication link should be addressed. More specifically, the end-to-end latency for remote control of UAVs in case of cargo delivery should be less than 13~15 ms to keep the high granularity for movement control (corresponding Dis = 0.58 ~ 0.67 m if VDrone =160 Km/h). W.r.t the required stable data rate for UL transmission, up to 120 Mbps is needed to support multiple-stream HD video transmission for monitoring and surveillance. The new architecture and identification related procedure studied by SA2 also call for fresh analysis in RAN side. Some regulatory aspects and security issues in 22.825 were not touched by LTE SI/WI at all and should be also taken into account by NR WI e.g. the broadcast of no-fly zone and to enable UAV platoon applications. 
In addition, since the both FR1 and FR2 are supported in NR with beam based solution, the interference condition will be different comparing to the LTE network. And the corresponding performance on throughput and mobility can be improved with further enhancement on such mechanism by considering the typical terminal behavior. 
Observation 2: Additional requirements have been identified for supporting NR-based UAV service with low altitude.
Proposal 1: For supporting ATG scenarios with low altitude, NR-UAV topic with extended scope comparing to LTE should be considered in Rel-17 to support the new requirements and frequency band.
Moreover, the service for onboard UEs has drawn a lot of attention due to the huge needs of the “online” connection during sightseeing/travel by either helicopter (i.e., up to 1 km) or airplane (i.e., up to 11 km) [5][6]. Several regional commercial or trial applications via either satellite or ATG based on previous techniques are used, e.g., Gogo’s commercial network in USA, Inmarsat’s commercial network in Europe. Comparing to the existing usage, the service by the ground ATG station with enhanced NR techniques will be more attractive due to the lower latency and high-throughput. In general, two types of access links are normally considered, respectively:
· Option-1: Direct link between UE within airborne vehicle and BS
· Option-2: Direct link between onboard ATG terminal and BS, UE will access the service by connecting to the ATG terminal.
Option-1 mainly occurs in case where the UE is on the airborne vehicle with semi-open structure at lower or medium altitude. Due to the almost LoS propagation, robust signaling can be still maintained without much loss due to penetration and impact of electromagnetic shielding. Comparing to Option-1, Option-2 is a more general solution, which can be used in any cases, e.g., on the airplane. The onboard ATG terminal can be deployed either as the relay node with or without consideration of IAB structure. In the latter way, further service to UE can also be conducted by the ATG terminal in other ways, e.g., WI-FI.
In order to support the above usage, more investigation for the newly identified scenario is needed in the NR-UAV work area. More specifically, the basic issues on system design due to large coverage, potential co-existence issues due to the interference between ATG and terrestrial network should be addressed.
Observation 3: Serving onboard UEs at higher altitude is a new and attractive scenario for NR.
Proposal 2: For supporting ATG scenarios with high altitude, either a new study item or study phase in NR-UAV topic should be considered.
1. Conclusion and proposals
In this contribution, discussion on the ATG issue in case of terminal with low or high altitude is conducted with following observations and proposals: 
Observation 1: In the previous study on UAV, only FR1 is evaluated for UAV application with low altitude.
Observation 2: Additional requirements have been identified for supporting NR-based UAV service with low altitude.
Observation 3: Serving onboard UEs at higher altitude is a new and attractive scenario for NR.	
Proposal 1: For supporting ATG scenarios with low altitude, NR-UAV topic with extended scope comparing to LTE should be considered in Rel-17 to support the new requirement and frequency band.
Proposal 2: For supporting ATG scenarios with high altitude, either a new study item or study phase in the NR-UAV topic should be considered.
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