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1	Introduction
A new Study Item on “Study on Enhanced Support for Aerial Vehicles” was approved at RAN#75 meeting [1] with the following objectives related to the KPIs and scenarios:
· 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]
It is worth mentioning RAN1 agreements on the topic are as follows [2]:
· UL and DL packet throughput statistics for aerial UEs Data traffic, all UEs Data traffic, terrestrial UEs Data traffic to be evaluated.
· UL IoT (interference over thermal, TS36.814 A2.1.8, TR25.814) and DL wideband SINR statistics for reference
· FFS other DL statistics such as RSRP and RSRQ
· Other metrics are not precluded
No metrics are agreed so far to measure latency, reliability, delay jitter, which will be handled in this paper.
2	Traffic types
Aerial vehicles are typically dealing with two different kinds of traffic [3]:
· Application based traffic. This is the traffic caused by the application running on the aerial vehicle. Best known use cases use cameras on UAVs, which are used to live stream in the uplink, used for instance during rescue missions. Other applications exist and may include downlink data rates like for instance for robot control on the UAV.
· Control based traffic. This is the traffic for controlling the aerial vehicle. Either through a pilot controlling it or in an automated way. Such a control link has a relative low data rate. [4] shows different requirements depending on height and configuration. At the same time this link requires high reliability and relatively low latency.
RAN1 has agreed on FTP traffic model 3 for application data, but has not reached an agreement on the control based traffic, which is important as its requirements are different from that of regular application traffic. Table 1 presents our proposal for the control based traffic requirements.
Table 1: Traffic settings and requirements for control traffic
	
	UAV control traffic

	Data rate
	[60] kbps in uplink and downlink[endnoteRef:2] [2:   Compared to [3] the data rate of the command and control link has been increased from 30 to 60 kbps to reflect the overheads from the different protocol layers, as the 30 kbps represented the pure user plane traffic without any protocol overheads and was taken from [4].
] 


	Air interface one way delay
	[100] ms

	Reliability
	[99,9] %



Proposal 1: Consider the traffic settings and requirements for control based traffic listed in table 1. 
One obvious way of dealing with the different requirements for application based traffic vs control based traffic is the use of QoS differentiation using QCIs. Comparing to the existing QCIs from [5], it seems that some of the available ones come close to the requirements mentioned above and could be sufficient for serving the control traffic. Table 2 contains the extract from [5] depicting QCIs, which could be potentially reused.
Table 2: QCI QoS settings which can be considered for aerial control traffic.
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
(NOTE 13)
	Packet Error Loss
Rate (NOTE 2)
	Example Services

	3
(NOTE 3), NOTE 14
	GBR
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming, V2X messages

	66
(NOTE 3, NOTE 12)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	75
(NOTE 14)
	
	2.5
	50 ms
(NOTE 1)
	10-2
	V2X messages

	5
(NOTE 3)
	Non-GBR
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	7
(NOTE 3)
	
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming



Proposal 2: RAN 2 to discuss available QCI classes and applicability to aerial vehicle control traffic. 

3	Performance metrics
As the control link and its requirements is critical for safe operations of aerial vehicles, it is important to evaluate both the reliability and the latency of the control link. These two KPIs are defined in [5] as:
	The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF. For a certain QCI the value of the PDB is the same in uplink and downlink. The purpose of the PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). The PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.



	The Packet Error Loss Rate (PELR) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in E‑UTRAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in E‑UTRAN). Thus, the PELR defines an upper bound for a rate of non congestion related packet losses. The purpose of the PELR is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in E‑UTRAN). For a certain QCI the value of the PELR is the same in uplink and downlink.
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Simulations will be needed to analyze those metrics for control traffic, whereas for the application data traffic the throughput is sufficient to be evaluated. 
Proposal 3: Both packet delay and reliability for the control traffic need to be evaluated by simulations in presence of realistic interference conditions, i.e. ground UE traffic. 
Separate simulations can be run to check if the requirements can be fulfilled for each traffic type in the aerial vehicle under the condition that the interference condition is realistic. The latter can be ensured by having always ground UEs present with data traffic. This leads to the following simulations, which should be run at least for two traffic types, i.e. 
1. Data based traffic for ground UEs + control based traffic for UAV 
2. Data based traffic for ground UEs + data based traffic for UAV 
3. Data based traffic for ground UEs + data based traffic for UAV + control based traffic for UAV (i.e. a combination of 1. and 2. above)
Although the simulations mentioned in the third bullet above could be potentially approximated by combining simulation results run with the traffic mentioned within bullet 1. and 2., we think it would be beneficial to perform a separate round of simulations. The scenario described in bullet 3. is closest to real life situation, so it would bring additional useful information.
Proposal 4: Simulations should be run for the three scenarios as described above.
4	Summary
This contribution discusses the need of considering UAV control based traffic within the work performed during the Study Item. It is also indicated that a proper evaluation of whether this kind of traffic may be properly handled by LTE system is required. Based on the discussion the following proposals are made:
Proposal 1: Consider the traffic settings and requirements for control based traffic listed in table 1. 
Proposal 2: RAN 2 to discuss available QCI classes and applicability to aerial vehicle control traffic. 
Proposal 3: Both packet delay and reliability for the control traffic need to be evaluated by simulations in presence of realistic interference conditions, i.e. ground UE traffic. 
Further, three traffic scenarios are proposed for simulations:
1. Data based traffic for ground UEs + control based traffic for UAV 
2. Data based traffic for ground UEs + data based traffic for UAV 
3. Data based traffic for ground UEs + data based traffic for UAV + control based traffic for UAV (i.e. a combination of 1. and 2. above)
Proposal 4: Simulations should be run for the three scenarios as described above.
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