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1 Introduction
In RAN1#90, the following assumptions are agreed for evaluating the performance of LTE aerials with C&C traffic [1]:
	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. 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



Performance Metrics:
Reliability as defined in [3] for evaluation of C&C traffic for aerial UEs with X = 1250 bytes and L = 50 ms.
In this contribution, the simulation results of reliability for C&C traffic in UMA-AV case 5 are provided.
2 Simulation assumption and results 
Based on the evaluation assumption mentioned above, the reliability of aerial UT with C&C traffic is evaluated in UMa-AV case 5 scenario. In this simulation, the terrestrial UTs with FTP model 3 are jointly scheduled with aerial UT. More detailed assumptions can be found in Table 1. 

[bookmark: _Ref498671748]Table 1 Evaluation assumption for UMa-AV reliability
	Scenario
	UMa-AV

	Cell layout
	Hexagonal grid, 19 macro sites, 3 sectors per site (ISD = 500m)

	BS antenna configuration
	2Tx/2Rx cross polarized

	BS antenna pattern
	For non FD-MIMO, the following assumptions are used to generate the BS antenna pattern:
· (M,N,P) = (8,1,2) according to [4]
· antenna element pattern according to [4]
· a vertical element spacing of 0.8λ
Vertical virtualization performed with down tilt angle ϑ=100 degree.

	System bandwidth
	10 MHz

	
Height  (aerial)
	Uniformly distributed between 1.5m and 300m

	Aerial UT ratio =


	
Case 5: 50% (corresponding to )

	Traffic model for aerial UT
	Downlink command and control: periodic packet arrivals with fixed packet size
· Packet size: 1250 bytes
· Period: 100 ms
· Arrival time of the first packet: uniformly distributed between 0 ms and 100 ms

	Traffic model for terrestrial UT
	FTP Model 3 with packet size 0.5MB.

	Scheduler assumptions
	· Both aerial and terrestrial UTs are scheduled in the shared resources with proportional fair scheduler
· QoS is not assumed.
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Figure 1 CDL of the latency for C&C transmission
Table 2 Reliability of aerial C&C
	RU (%)
	3.4
	9.7
	22.064
	32.549
	38.262

	Reliability (%)
	99.9438
	99.9087
	99.7051
	99.5996
	99.4977



As show in Figure 1, for up to 99% UE, the latency of transmission are within 50ms, where probability of large latency is slightly increased with increasing of RUs. More specifically, it can be found from Table 1 that the reliability is larger than 99.9% in case of RU less than 22%. Even for the case with RU = 38%, slightly performance degradation is observed. It means that for the C&C transmission in low load, the reliability of C&C transmission for aerial UE in DL can be guaranteed without specified enhancements. Meanwhile, as shown in Figure 2, no significant impacts on the throughput of terrestrial UT due to the co-transmission of aerial UT with C&C traffic are observed.  
[image: ]
[bookmark: _Ref498675344]Figure 2 Illustration of throughput for terrestrial UT
Observation 1: The reliability is larger than 99.9% in case of RU less than 22%. Slightly performance degradation is observed when the RU is increased to 38%.
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3 Conclusions
[bookmark: _GoBack]In this contribution, the simulation results for reliability of LTE C&C traffic in UMa-AV case 5 are provided with following observation and proposal:
Observation 1: The reliability is larger than 99.9% in case of RU less than 22%. Slightly performance degradation is observed when the RU is increased to 38%.
Proposal 1: Capture the results and observations presented in this contribution in the TR.
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