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Introduction
In RAN#75, the study item on enhanced support for aerial vehicles was approved [1]. The objective of the study is to investigate the ability for aerial vehicles to be served using LTE network deployments with base station antennas targeting terrestrial coverage, supporting Release 14 functionality (i.e. including active antennas and FD-MIMO), to verify the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc., as listed below.

· Verify the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc. 
· Identify the heights, speeds and densities of lower altitude of aerial vehicles that could be catered for, taking into account the regulation viewpoints [RAN1, RAN2]

In this contribution, we address the final FFS on the requirements.
Discussion on requirements
In RAN2#98, the values in below table where agreed and capture in the TR[1] for this SI. 

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
	1. FFS: 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



There is one FFS left on latency for command and control traffic with assumption that the latency requirement could be 50ms and defined as one way from eNB to UAV. Our proposal is to adopt the value 50ms and refine the definition for latency. A closely related metric is reliability and it would be beneficial to define reliability and latency together as done for NR study items [3][4]. The reliability is defined in TR 38.802[4], which reads as follows.
· Definition: Reliability is defined as the success probability R of transmitting X bits within L seconds, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality Q (e.g., coverage-edge).
· Denoted as R(L, Q, SE), where SE is the required spectral efficiency and SE=X/L/B where B (in Hz) is the user bandwidth that is allocable to one device.
· The latency bound L includes transmission latency, processing latency, retransmission latency and queuing/scheduling latency (including scheduling request and grant reception if any)
As is clear from the above definition, the components of the latency include transmission latency, processing latency, retransmission latency and queuing/scheduling latency (including scheduling request and grant reception if any). It is further understood that the latency evaluation is pertinent to user plane latency, which follows the definition in TR 38.913 as stated in TR 38.802:
The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.
[bookmark: _Toc489949344][bookmark: _Toc489961274][bookmark: _Toc489961284][bookmark: _Toc489962036][bookmark: _Toc490034575][bookmark: _Toc490146421][bookmark: _Toc490157930]Reuse the reliability definition in TR 38.802 with 50 ms user plane latency bound, where “the radio protocol layer 2/3 SDU ingress point” means the input to PDCP in the transmitter and “the radio protocol layer 2/3 SDU egress” means the output from PDCP in the receiver.




Conclusions
[bookmark: _Toc477953417][bookmark: _Toc477953491][bookmark: _Toc477953534]In this contribution, we discuss the requirements of connectivity services for drones and propose the following:

[bookmark: _GoBack]Proposal 1	Reuse the reliability definition in TR 38.802 with 50 ms user plane latency bound, where “the radio protocol layer 2/3 SDU ingress point” means the input to PDCP in the transmitter and “the radio protocol layer 2/3 SDU egress” means the output from PDCP in the receiver.
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