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Introduction
[bookmark: _Ref178064866]After clarification of eURLLC study item a transport industry use case including remote driving was explicitly added [1]. In this contribution we evaluate reliability and latency performance of URLLC remote driving use case by system level simulations.
Assumptions on system level simulations are based on the conclusion in [2] with some modifications disclosed in appendix. The results show some statistic and percentage of users satisfying requirements.
 
Discussion
According to [2], requirements for transport industry use cases are given in Table 1 below.

Table 1: Assumption of reliability requirement for transport industry use case

	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	Data packet size and traffic model

	Transport Industry
(22.186: 5.5)
Remote driving 

	99.999
	5 (end to end latency)

Note: 3ms air interface latency 
	For UL: 
2.5 Mpbs; Packet size 5220 bytes
For DL: 
1Mbps; Packet size 2083 bytes
Note: Data arrival rate 60 packets per second for periodic traffic model

	Transport Industry
(23.501, 22.261)
Intelligent transport system (ITS)
	99.999
	10(end to end latency)
Note: 7ms air interface latency
	UL&DL: 
1.1 Mbps, Packet size 1370 bytes 
Note: Data arrival rate 100 packets per second for periodic traffic model



In this contribution, we focus on the remote driving use case as more challenging one. 

System Level Simulation
Based on system level simulation assumption in Table A-1 in the appendix, we obtain DL and UL SINR distribution with periodic traffic arrival assumption as shown in Fig. 1 below. We note that more aggressive power control parameters in UL are applied to ensure URLLC probability. Another modification of agreed assumption is related to layout, where we show result for the hexagonal deployment instead.
 [image: ]
Figure 1: DL and UL SINR distribution.

[bookmark: _GoBack]Figure 1 shows that UL SINR distribution is inferior to DL. Hence UL performance is the bottleneck in URLLC design.
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Appendix
[bookmark: _Ref477421090]Table A-1: System level simulation assumption
	Parameters
	Value

	Layout
	Single layer - Macro layer: Hex. Grid
7 sites with 3 sectors

	Inter-BS distance
	500m

	Carrier frequency
	4 GHz

	Channel model 
	UMa in TR 38.901

	UE Tx power
	23dBm

	BS antenna configurations
	8Tx/8Rx ports; 3 degrees electrical antenna tilt

	BS antenna height
	25m

	BS antenna element gain + connector loss
	8 dBi

	BS receiver noise figure
	5dB

	UE antenna configuration
	2 Tx/4 Rx antenna ports

	UE antenna height
	Follow the modelling of TR 38.901 (3m)

	UE antenna gain
	0dBi 

	UE receiver noise figure
	9 dB

	Total transmit power per TRxP
	49 dBm 

	Simulation bandwidth 
	40 MHz DL and 40 MHz UL

	Duplex mode
	FDD

	SCS 
	30 kHz

	UE distribution
	100% of users are outdoors 

	Traffic
	Periodic

	UE power control
	alpha = 0.8, target SINR = 50 dB

	HARQ/repetition
	Allowed

	Channel estimation
	Ideal

	UE speed
	60 km/h
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