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1 Introduction
In RAN4 #92 meeting, the link level simulation assumption is agreed. In this contribution, the link level simulation of NR V2X is provided based on the assumption scenarios.
2 Link simulation result for NR V2X
Based on RAN1’s discussion, there are five new link level channel models based on CDL redefined for NR V2X [1]. The five new channel models are set for Urban LOS, Urban NLOS, Urban NLOSv, Highway LOS and Highway NLOSv scenarios. In this contribution, the simulation result is based on Urban LOS.
As shown in Figure 1[2], there is no obvious performance difference of different speed in 2GHz centre frequency. But for 3.5GHz centre frequency, there is a 1dB gap between 30Km/h speed and 120Km/h speed with 2 DMRS symbol, which means the impact of Doppler shift is raised. Thus for 5.9GHz centre frequency, there is an error floor for 120Km/h speed with 2 DMRS symbols, but the performance can be improved by increasing the DMRS density in time domain. Then in order to improve the performance caused by Doppler shift, the DMRS density can be configured as agreed in RAN1 #98. Thus, based on the above simulation, an optimum link level simulation result is list in table 1 for 2GHz, 3.5GHz and 5.9GHz respectively.
	[image: image1.png]BLER

center frequency 2GHz

100
107
102
—e— speed-30Kmh, 2 DMRS-symbols.
—e— speed-120Km/h, 2 DMRS-symbols.
o [L == specd-120kmin, 4 DMRS-symbols
10
10 5 0 5 10

SNR(dB)

15





	[image: image2.png]107

BLER

102

10

center frequency 3.5GHz

—e— spoed-30Kmh, 2 DMRS-symbols.
—e— speed-120Km/h, 2 DMRS-symbols.
—e— speed-120Kmh, 4 DMRS-symbols.

kN 5 0 5 10 15
SNR(dB)





	[image: image3.png]BLER

107

102

10

center frequency 5.9GHz

—e— spoed-30Kmh, 2 DMRS-symbols.
—e— speed-120Km/h, 2 DMRS-symbols.
—e— speed-120Kmh, 4 DMRS-symbols.

10 5 0

SNR(dB)

10

15






Figure 1 simulation result

Table 1 Link level simulation result

	SNR
(dB)
	Centre frequency 2GHz
	Centre frequency 3.5GHz
	Centre frequency 5.9GHz

	
	Speed
30Km/h
	Speed

120Km/h
	Speed
30Km/h
	Speed

120Km/h
	Speed
30Km/h
	Speed
120Km/h

	-10
	1
	1
	1
	1
	1
	1

	-9
	1
	1
	1
	1
	1
	1

	-8
	1
	1
	1
	1
	1
	1

	-7
	0.9997
	1
	0.9998
	0.9999
	1
	1

	-6
	0.9978
	0.9993
	0.9988
	0.9996
	0.9992
	0.9997

	-5
	0.9915
	0.9944
	0.9917
	0.996
	0.9934
	0.9991

	-4
	0.9697
	0.9769
	0.9736
	0.9845
	0.9756
	0.9926

	-3
	0.9244
	0.9385
	0.9322
	0.9535
	0.9331
	0.9738

	-2
	0.8436
	0.8688
	0.8509
	0.8901
	0.8575
	0.9265

	-1
	0.7319
	0.7666
	0.7404
	0.7992
	0.7524
	0.8415

	0
	0.6007
	0.6448
	0.6081
	0.6718
	0.6317
	0.7205

	1
	0.4691
	0.5075
	0.4764
	0.5329
	0.4948
	0.5757

	2
	0.3455
	0.3802
	0.3612
	0.3953
	0.3691
	0.429

	3
	0.2454
	0.272
	0.2562
	0.2783
	0.2614
	0.3018

	4
	0.1671
	0.1907
	0.1737
	0.1859
	0.1762
	0.1959

	5
	0.1034
	0.1218
	0.11
	0.1122
	0.1105
	0.1192

	6
	0.0611
	0.0736
	0.0699
	0.0663
	0.0712
	0.0664

	7
	0.0337
	0.0409
	0.0391
	0.0381
	0.0412
	0.0331

	8
	0.0175
	0.0198
	0.0213
	0.0192
	0.0222
	0.0157

	9
	0.009
	0.0092
	0.0111
	0.0085
	0.0109
	0.007

	10
	0.0039
	0.004
	0.0055
	0.0032
	0.0048
	0.0026

	11
	0.0014
	0.0015
	0.0025
	0.001
	0.002
	0

	12
	0
	0
	0
	0
	0
	0


Proposal 1: the link level simulation result listed in Table 1can be adopted for PRR evaluation.
3 Conclusion
Based on the analysis in this contribution, we give our proposals as below:

Proposal 1: the link level simulation result listed in Table 1can be adopted for PRR evaluation.
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Figure 2 DMRS pattern of 2 symbols

[image: image5.emf]0 1 2 3 4 5 6 7 8 9 10 11 12 13

11

10

9

8

7

6

5

4

3

2

1

0

SC_idx

Symbol_idx

1RB

AGCsymbol DMRS

Data

GAP


Figure 3 DMRS pattern of 4 symbols

Table 2 simulation parameters

	parameter
	Assumption

	Bandwidth
	40MHz

	Carrier frequency
	2 GHz/ 3.5GHz/ 5.9GHz

	numerology
	15 kHz

	Number of antenna
	1T2R

	channel
	Urban-LOS

	Modulation
	QPSK

	Coding
	LDPC

	TB size
	1100 Bytes

	Number of Occupied PRB
	70

	DMRS configuration
	Rel-15 PDSCH DMRS Configuration type 2

	DMRS symbol index
	1, 8
1,4,8,12

	Symbols number in a slot
	14

	Relative speed
	30km/h and 120km/h

	Retransmission
	off

	The maximum transmission number
	1

	synchronization
	No timing error
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