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1. Introduction
In past two meetings from RAN4 #90 to #90bis, companies are encouraged to provide simulation results for NR PRACH. After the meeting in Xi’an, the results from many companies have been collected and many of them are aligned with brackets.

In our contribution, we submit our simulation results of all cases for discussion.
2. Simulation assumptions
Companies are encouraged to provide simulation results based on the simulation assumptions below, which were approved in Ericsson’s way forward in the past meeting. 
Table 2.1-1 Simulation assumptions for NR PRACH
	FR
	Format
	SCS(KHz)
	Ncs
	v
	Frequency offset(Hz)
	Channel model

	FR1
	Format 0
	1.25
	13
	32
	0
	AWGN

	
	
	1.25
	13
	32
	400
	TDLC300-100

	
	Format A1
	15
	23
	0
	0
	AWGN

	
	
	15
	23
	0
	400
	TDLC300-100 Low

	
	
	30
	46
	0
	0
	AWGN

	
	
	30
	46
	0
	400
	TDLC300-100 Low

	
	Format A2
	15
	23
	0
	0
	AWGN

	
	
	15
	23
	0
	400
	TDLC300-100 Low

	
	
	30
	46
	0
	0
	AWGN

	
	
	30
	46
	0
	400
	TDLC300-100 Low

	
	Format A3
	15
	23
	0
	0
	AWGN

	
	
	15
	23
	0
	400
	TDLC300-100 Low

	
	
	30
	46
	0
	0
	AWGN

	
	
	30
	46
	0
	400
	TDLC300-100 Low

	
	Format B4
	15
	23
	0
	0
	AWGN

	
	
	15
	23
	0
	400
	TDLC300-100 Low

	
	
	30
	46
	0
	0
	AWGN

	
	
	30
	46
	0
	400
	TDLC300-100 Low

	
	Format C0
	15
	23
	0
	0
	AWGN

	
	
	15
	23
	0
	400
	TDLC300-100 Low

	
	
	30
	46
	0
	0
	AWGN

	
	
	30
	46
	0
	400
	TDLC300-100 Low

	
	Format C2
	15
	23
	0
	0
	AWGN

	
	
	15
	23
	0
	400
	TDLC300-100 Low

	
	
	30
	46
	0
	0
	AWGN

	
	
	30
	46
	0
	400
	TDLC300-100 Low

	FR2
	Format A1
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	Format A2
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	Format A3
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	Format B4
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	Format C0
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	Format C2
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low

	
	
	60
	69
	0
	0
	AWGN

	
	
	120
	69
	0
	4000
	TDLA30-300 Low


3. Simulation results
3.1 PRACH results of 1T2R
The table below shows the simulation results for PRACH different formats of 1T2R

PRACH demodulation performance requires that the probability of detection shall be equal to or exceed 99% for the SNR levels.
The false alarm probability shall be less than or equal to 0.1%.
Table 3.1-1 Simulation results for FR1 different formats of 1T2R
	PRACH FR1 1T2R
	Propagation condition
	Frequency offset (Hz)
	SNR

	Format 0
	1.25kHz
	AWGN
	0
	-16.3

	
	
	TDLC300-100
	400
	-8.99

	Format A1
	15kHz
	AWGN
	0
	-11.7

	
	
	TDLC300-100
	400
	-5.9

	
	30kHz
	AWGN
	0
	-11.5

	
	
	TDLC300-100
	400
	-5.8

	Format A2
	15kHz
	AWGN
	0
	-14

	
	
	TDLC300-100
	400
	-7.98

	
	30kHz
	AWGN
	0
	-13.8

	
	
	TDLC300-100
	400
	-8.97

	Format A3
	15kHz
	AWGN
	0
	-15.1

	
	
	TDLC300-100
	400
	-9.69

	
	30kHz
	AWGN
	0
	-15.5

	
	
	TDLC300-100
	400
	-11.23

	Format B4
	15kHz
	AWGN
	0
	-17.5

	
	
	TDLC300-100
	400
	-11.71

	
	30kHz
	AWGN
	0
	-17.5

	
	
	TDLC300-100
	400
	-12.53

	Format C0
	15kHz
	AWGN
	0
	-9.2

	
	
	TDLC300-100
	400
	-2.12

	
	30kHz
	AWGN
	0
	-8.8

	
	
	TDLC300-100
	400
	-2.98

	Format C2
	15kHz
	AWGN
	0
	-14.8

	
	
	TDLC300-100
	400
	-7.93

	
	30kHz
	AWGN
	0
	-14.9

	
	
	TDLC300-100
	400
	-8.83


3.2 PRACH results of 1T4R
The table below shows the simulation results for PRACH different formats of 1T4R

PRACH demodulation performance requires that the probability of detection shall be equal to or exceed 99% for the SNR levels.

The false alarm probability shall be less than or equal to 0.1%.
Table 3.2-1 Simulation results for FR1 different formats of 1T4R
	PRACH FR1 1T4R
	Propagation condition
	Frequency offset (Hz)
	SNR

	Format 0
	1.25kHz
	AWGN
	0
	-19.6

	
	
	TDLC300-100
	400
	-14.96

	Format A1
	15kHz
	AWGN
	0
	-13.8

	
	
	TDLC300-100
	400
	-10.58

	
	30kHz
	AWGN
	0
	-13.6

	
	
	TDLC300-100
	400
	-10.37

	Format A2
	15kHz
	AWGN
	0
	-15.9

	
	
	TDLC300-100
	400
	-13.65

	
	30kHz
	AWGN
	0
	-16

	
	
	TDLC300-100
	400
	-13.71

	Format A3
	15kHz
	AWGN
	0
	-17.5

	
	
	TDLC300-100
	400
	-14.98

	
	30kHz
	AWGN
	0
	-17.3

	
	
	TDLC300-100
	400
	-15.36

	Format B4
	15kHz
	AWGN
	0
	-19.6

	
	
	TDLC300-100
	400
	-16.98

	
	30kHz
	AWGN
	0
	-19.4

	
	
	TDLC300-100
	400
	-17.89

	Format C0
	15kHz
	AWGN
	0
	-11.3

	
	
	TDLC300-100
	400
	-7.63

	
	30kHz
	AWGN
	0
	-11.4

	
	
	TDLC300-100
	400
	-7.89

	Format C2
	15kHz
	AWGN
	0
	-15.8

	
	
	TDLC300-100
	400
	-13.22

	
	30kHz
	AWGN
	0
	-16.3

	
	
	TDLC300-100
	400
	-13.47


3.3 PRACH results of 1T8R
The table below shows the simulation results for PRACH different formats of 1T8R

PRACH demodulation performance requires that the probability of detection shall be equal to or exceed 99% for the SNR levels.

The false alarm probability shall be less than or equal to 0.1%.
Table 3.3-1 Simulation results for FR1 different formats of 1T8R
	PRACH FR1 1T8R
	Propagation condition
	Frequency offset (Hz)
	SNR

	Format 0
	1.25kHz
	AWGN
	0
	-21.8

	
	
	TDLC300-100
	400
	-18.35

	Format A1
	15kHz
	AWGN
	0
	-16.1

	
	
	TDLC300-100
	400
	-13.97

	
	30kHz
	AWGN
	0
	-16.1

	
	
	TDLC300-100
	400
	-13.86

	Format A2
	15kHz
	AWGN
	0
	-18.4

	
	
	TDLC300-100
	400
	-16.23

	
	30kHz
	AWGN
	0
	-18.2

	
	
	TDLC300-100
	400
	-16.1

	Format A3
	15kHz
	AWGN
	0
	-19.5

	
	
	TDLC300-100
	400
	-17.21

	
	30kHz
	AWGN
	0
	-19.4

	
	
	TDLC300-100
	400
	-17.02

	Format B4
	15kHz
	AWGN
	0
	-21.5

	
	
	TDLC300-100
	400
	-19.98

	
	30kHz
	AWGN
	0
	-21.4

	
	
	TDLC300-100
	400
	-19.71

	Format C0
	15kHz
	AWGN
	0
	-14.1

	
	
	TDLC300-100
	400
	-10.88

	
	30kHz
	AWGN
	0
	-13.8

	
	
	TDLC300-100
	400
	-10.25

	Format C2
	15kHz
	AWGN
	0
	-18.2

	
	
	TDLC300-100
	400
	-16.39

	
	30kHz
	AWGN
	0
	-18.2

	
	
	TDLC300-100
	400
	-16.11


3.4 PRACH results of FR2
The table below shows the simulation results for PRACH FR2

PRACH demodulation performance requires that the probability of detection shall be equal to or exceed 99% for the SNR levels.

The false alarm probability shall be less than or equal to 0.1%.
	PRACH FR2
	Propagation condition
	Frequency offset (Hz)
	SNR

	Format 0
	1.25kHz
	AWGN
	0
	-11.2

	
	
	TDLC300-100
	400
	-5.83

	Format A1
	15kHz
	AWGN
	0
	-11.13

	
	
	TDLC300-100
	400
	-4.67

	
	30kHz
	AWGN
	0
	-14

	
	
	TDLC300-100
	400
	-7

	Format A2
	15kHz
	AWGN
	0
	-13.89

	
	
	TDLC300-100
	400
	-7.3

	
	30kHz
	AWGN
	0
	-15.2

	
	
	TDLC300-100
	400
	-8

	Format A3
	15kHz
	AWGN
	0
	-15.1

	
	
	TDLC300-100
	400
	-8.16

	
	30kHz
	AWGN
	0
	-17.3

	
	
	TDLC300-100
	400
	-8.4

	Format B4
	15kHz
	AWGN
	0
	-17.2

	
	
	TDLC300-100
	400
	-9.1

	
	30kHz
	AWGN
	0
	-8.5

	
	
	TDLC300-100
	400
	-4.95

	Format C0
	15kHz
	AWGN
	0
	-8.69

	
	
	TDLC300-100
	400
	-4.4

	
	30kHz
	AWGN
	0
	-13.7

	
	
	TDLC300-100
	400
	-6.5

	Format C2
	15kHz
	AWGN
	0
	-13.72

	
	
	TDLC300-100
	400
	-6.47

	
	30kHz
	AWGN
	0
	-11.2

	
	
	TDLC300-100
	400
	-5.83


4. Conclusion
In our contribution, we submit our simulation results of all cases for discussion. 
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