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1. Introduction
In RAN4#88 meeting, a WF [1] for NR PRACH was approved. In this contribution, we provide the simulation results for NR PRACH.
2. Simulation assumptions
The simulation assumptions for NR PRACH are given as follows: 
· SCS

· 15kHz

· 30kHz

· 60KHz (FR2)

· 120KHz

· Channel:

· AWGN

· Antenna configuration

· 1 Tx, 2 Rx

· Ncs (Intension next meeting to narrow to one option for requirement)
· Option 1:

· Format 0: Ncs=13 and v=32

· Short sequences

· Ncs=23 for FR1

· Ncs=69 for FR2

· v = [0]

· Option 2:

· Format 0: Ncs=13 and v=22 

· Short sequences

· Ncs=46 for FR1 

· Ncs=0 for FR2

· v = [0]

· Option 3:

· Format 0: Ncs=13 and v=32 

· Short sequences

· Ncs=0 for FR1 and FR2
· V=[0]
3. Simulation results
3.1 PRACH results without frequency offset
The simulation results for NR PRACH without frequency offset are given in Figure 1 to Figure 13.
· 1.25 KHz SCS
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Figure 1: Simulation results for PRACH Format 0
· FR1 15KHz SCS
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Figure 2: Simulation results for PRACH Format B4 in FR1
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Figure 3: Simulation results for PRACH Format C2 in FR1
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Figure 4: Simulation results for PRACH Format A1 in FR1
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Figure 5: Simulation results for PRACH Format A2 in FR1
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Figure 6: Simulation results for PRACH Format A3 in FR1
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Figure 7: Simulation results for PRACH Format C0 in FR1
· FR2 60KHz SCS
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Figure 8: Simulation results for PRACH Format B4 in FR2
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Figure 9: Simulation results for PRACH Format C2 in FR2
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Figure 10: Simulation results for PRACH Format A1 in FR2
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Figure 11: Simulation results for PRACH Format A2 in FR2
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Figure 12: Simulation results for PRACH Format A3 in FR2
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Figure 13: Simulation results for PRACH Format C0 in FR2
The summary results for NR PRACH without frequency offset are listed in Table 1.
Table 1 Summary result for NR PRACH without frequency offset in FR1 and FR2
	SCS(KHz)
	Tx/RX
	Propagation
	Format
	Ncs
	v
	frequency offset(Hz)
	SNR with missed detection probability 1 %

	1.25
	1x2
	AWGN
	0
	13
	32
	0
	-17.31

	1.25
	1x2
	AWGN
	0
	13
	22
	0
	-17.27

	15
	1x2
	AWGN
	B4
	23
	0
	0
	-17.68

	15
	1x2
	AWGN
	B4
	46
	0
	0
	-17.54

	15
	1x2
	AWGN
	B4
	0
	0
	0
	-17.39

	15
	1x2
	AWGN
	C2
	23
	0
	0
	-14.23

	15
	1x2
	AWGN
	C2
	46
	0
	0
	-14.07

	15
	1x2
	AWGN
	C2
	0
	0
	0
	-13.85

	15
	1x2
	AWGN
	A1
	23
	0
	0
	-11.88

	15
	1x2
	AWGN
	A1
	46
	0
	0
	-11.76

	15
	1x2
	AWGN
	A1
	0
	0
	0
	-11.51

	15
	1x2
	AWGN
	A2
	23
	0
	0
	-14.31

	15
	1x2
	AWGN
	A2
	46
	0
	0
	-14.12

	15
	1x2
	AWGN
	A2
	0
	0
	0
	-13.92

	15
	1x2
	AWGN
	A3
	23
	0
	0
	-15.5

	15
	1x2
	AWGN
	A3
	46
	0
	0
	-15.35

	15
	1x2
	AWGN
	A3
	0
	0
	0
	-15.19

	15
	1x2
	AWGN
	C0
	23
	0
	0
	-9.32

	15
	1x2
	AWGN
	C0
	46
	0
	0
	-9.12

	15
	1x2
	AWGN
	C0
	0
	0
	0
	-8.92

	60
	1x2
	AWGN
	B4
	69
	0
	0
	-17.44

	60
	1x2
	AWGN
	B4
	0
	0
	0
	-17.37

	60
	1x2
	AWGN
	C2
	69
	0
	0
	-13.96

	60
	1x2
	AWGN
	C2
	0
	0
	0
	-13.85

	60
	1x2
	AWGN
	A1
	69
	0
	0
	-11.63

	60
	1x2
	AWGN
	A1
	0
	0
	0
	-11.5

	60
	1x2
	AWGN
	A2
	69
	0
	0
	-13.99

	60
	1x2
	AWGN
	A2
	0
	0
	0
	-13.9

	60
	1x2
	AWGN
	A3
	69
	0
	0
	-15.31

	60
	1x2
	AWGN
	A3
	0
	0
	0
	-15.2

	60
	1x2
	AWGN
	C0
	69
	0
	0
	-9.17

	60
	1x2
	AWGN
	C0
	0
	0
	0
	-9.06


Observation 1: For a given PRACH format, the target SNR with missed detection probability 1 % for Option1/2/3 with AWGN condition and no frequency offset is quite similar, the difference is smaller than 0.5dB. 
3.2 PRACH results with 500Hz frequency offset
The simulation results for NR PRACH with 500Hz frequency offset are given in Figure 14 to Figure 16.
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Figure 14: Simulation results for PRACH Format 0 with frequence offset in FR1
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Figure 15: Simulation results for PRACH Format B4 with frequence offset in FR1
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Figure 16: Simulation results for PRACH Format C2 with frequence offset in FR1

The summary results for NR PRACH with frequency offset are listed in Table 1.
Table 2 Simulation assumptions for NR PRACH with frequency offset in FR1
	SCS(KHz)
	Tx/RX
	Propagation
	Format
	Ncs
	v
	frequency offset(Hz)
	SNR with missed detection probability 1 %

	1.25
	1x2
	AWGN
	0
	23
	0
	500
	-15.12

	15
	1x2
	AWGN
	B4
	23
	0
	500
	-17.7

	15
	1x2
	AWGN
	C2
	23
	0
	500
	-14.25


4. Conclusion
In this contribution, we provide the simulation results for NR PRACH. 
Observation 1: For a given PRACH format, the target SNR with missed detection probability 1 % for Option1/2/3 with AWGN condition and no frequency offset is quite similar, the difference is smaller than 0.5dB. 
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