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Introduction
In the RAN4#88bis meeting, a way forward was agreed for NR PRACH demodulation in [1]. In this contribution we provide simulation results with the simulation assumptions agreed in the WF.
A procedure to arrive at performance requirement SNR numbers from the contributions of all companies was furthermore agreed in [3].
In this contribution we add the impaired counterparts to our previously delivered ideal results [4].

Simulation Results (ideal)
Simulation Parameters
In the following we will provide simulation results based on the simulation assumptions as agreed earlier for NR PRACH in [1].

Table 1: Simulation Parameter for NR PRACH
	
	 
	Ncs
	v
	Frequency Offset (Hz)
	Channel type

	FR1
4 GHz
	Format 0
	1.25kHz
	 
	32
	400
	AWGN and TDL

	
	Format A1
	15kHz
	23
	0
	400
	AWGN and TDL

	
	
	30kHz
	46
	0
	400
	AWGN and TDL

	
	Format A2
	15kHz
	23
	0
	400
	AWGN and TDL

	
	
	30kHz
	46
	0
	400
	AWGN and TDL

	
	Format A3
	15kHz
	23
	0
	400
	AWGN and TDL

	
	
	30kHz
	46
	0
	400
	AWGN and TDL

	
	Format B4
	15kHz
	23
	0
	400
	AWGN and TDL

	
	
	30kHz
	46
	0
	400
	AWGN and TDL

	
	Format C0
	15kHz
	23
	0
	400
	AWGN and TDL

	
	
	30kHz
	46
	0
	400
	AWGN and TDL

	
	Format C2
	15kHz
	23
	0
	400
	AWGN and TDL

	
	
	30kHz
	46
	0
	400
	AWGN and TDL

	FR2
30 GHz
	Format A1
	60kHz
	69
	0
	4000
	AWGN and TDL

	
	
	120kHz
	69
	0
	4000
	AWGN and TDL

	
	Format A2
	60kHz
	69
	0
	4000
	AWGN and TDL

	
	
	120kHz
	69
	0
	4000
	AWGN and TDL

	
	Format A3
	60kHz
	69
	0
	4000
	AWGN and TDL

	
	
	120kHz
	69
	0
	4000
	AWGN and TDL

	
	Format B4
	60kHz
	69
	0
	4000
	AWGN and TDL

	
	
	120kHz
	69
	0
	4000
	AWGN and TDL

	
	Format C0
	60kHz
	69
	0
	4000
	AWGN and TDL

	
	
	120kHz
	69
	0
	4000
	AWGN and TDL

	
	Format C2
	60kHz
	69
	0
	4000
	AWGN and TDL

	
	
	120kHz
	69
	0
	4000
	AWGN and TDL



Further parameters and details:
Propagation condition details:
FR1 PRACH: AWGN, TDL-C 300ns, 100 Hz
FR2 PRACH: AWGN, TDL-A 30ns, 300Hz
System Bandwidth [2]:
FR1: 10MHz/15kHz; 40MHz/30kHz; 40MHz/1,25kHz
FR2: 100MHz/60kHz; 100MHz/120kHz
Target false alarm probability = 0.05%



Simulation results PRACH FR1 1T2R
Simulation results for PRACH FR1 1T2R, based on parameters in Table 1 are shown below in Table 2.

Table 2: Simulation results (impaired) for PRACH FR1 1T2R
	PRACH FR1 1T2R
	Propagation condition
	Frequency offset (Hz)
	SNR [dB] with Missed detection probability 1 %

	Format 0
	1.25kHz
	AWGN
	0
	-16,35

	
	
	TDLC300-100
	400
	-9,03

	Format A1
	15kHz
	AWGN
	0
	-11,73

	
	
	TDLC300-100
	400
	-4,29

	
	30kHz
	AWGN
	0
	-11,51

	
	
	TDLC300-100
	400
	-4,94

	Format A2
	15kHz
	AWGN
	0
	-14,72

	
	
	TDLC300-100
	400
	-6,89

	
	30kHz
	AWGN
	0
	-14,44

	
	
	TDLC300-100
	400
	-8,28

	Format A3
	15kHz
	AWGN
	0
	-16,14

	
	
	TDLC300-100
	400
	-8,70

	
	30kHz
	AWGN
	0
	-15,73

	
	
	TDLC300-100
	400
	-9,36

	Format B4
	15kHz
	AWGN
	0
	-18,74

	
	
	TDLC300-100
	400
	-11,57

	
	30kHz
	AWGN
	0
	-18,50

	
	
	TDLC300-100
	400
	-11,92

	Format C0
	15kHz
	AWGN
	0
	-8,70

	
	
	TDLC300-100
	400
	-1,35

	
	30kHz
	AWGN
	0
	-8,44

	
	
	TDLC300-100
	400
	-2,17

	Format C2
	15kHz
	AWGN
	0
	-14,80

	
	
	TDLC300-100
	400
	-7,26

	
	30kHz
	AWGN
	0
	-14,38

	
	
	TDLC300-100
	400
	-8,03




Simulation results PRACH FR1 1T4R
Simulation results for PRACH FR1 1T4R, based on parameters in Table 1 are shown below in Table 3.

Table 3: Simulation results (impaired) for PRACH FR1 1T4R
	PRACH FR1 1T4R
	Propagation condition
	Frequency offset (Hz)
	SNR[dB]

	Format 0
	1.25kHz
	AWGN
	0
	-18,77

	
	
	TDLC300-100
	400
	-14,56

	Format A1
	15kHz
	AWGN
	0
	-14,27

	
	
	TDLC300-100
	400
	-9,26

	
	30kHz
	AWGN
	0
	-14,22

	
	
	TDLC300-100
	400
	-9,38

	Format A2
	15kHz
	AWGN
	0
	-17,40

	
	
	TDLC300-100
	400
	-12,30

	
	30kHz
	AWGN
	0
	-16,93

	
	
	TDLC300-100
	400
	-12,43

	Format A3
	15kHz
	AWGN
	0
	-18,52

	
	
	TDLC300-100
	400
	-13,35

	
	30kHz
	AWGN
	0
	-18,17

	
	
	TDLC300-100
	400
	-13,62

	Format B4
	15kHz
	AWGN
	0
	-21,15

	
	
	TDLC300-100
	400
	-16,00

	
	30kHz
	AWGN
	0
	-20,71

	
	
	TDLC300-100
	400
	-16,20

	Format C0
	15kHz
	AWGN
	0
	-11,35

	
	
	TDLC300-100
	400
	-6,40

	
	30kHz
	AWGN
	0
	-11,01

	
	
	TDLC300-100
	400
	-6,59

	Format C2
	15kHz
	AWGN
	0
	-17,32

	
	
	TDLC300-100
	400
	-12,07

	
	30kHz
	AWGN
	0
	-17,00

	
	
	TDLC300-100
	400
	-12,65




Simulation results PRACH FR1 1T8R
Simulation results for PRACH FR1 1T8R, based on parameters in Table 1 are shown below in Table 4.

Table 4: Simulation results (impaired) for PRACH FR1 1T8R
	PRACH FR1 1T8R
	Propagation condition
	Frequency offset (Hz)
	SNR[dB]

	Format 0
	1.25kHz
	AWGN
	0
	-21,09

	
	
	TDLC300-100
	400
	-18,69

	Format A1
	15kHz
	AWGN
	0
	-16,78

	
	
	TDLC300-100
	400
	-13,69

	
	30kHz
	AWGN
	0
	-16,57

	
	
	TDLC300-100
	400
	-13,14

	Format A2
	15kHz
	AWGN
	0
	-19,75

	
	
	TDLC300-100
	400
	-16,32

	
	30kHz
	AWGN
	0
	-19,44

	
	
	TDLC300-100
	400
	-16,00

	Format A3
	15kHz
	AWGN
	0
	-20,82

	
	
	TDLC300-100
	400
	-17,41

	
	30kHz
	AWGN
	0
	-20,45

	
	
	TDLC300-100
	400
	-17,02

	Format B4
	15kHz
	AWGN
	0
	-23,27

	
	
	TDLC300-100
	400
	-19,81

	
	30kHz
	AWGN
	0
	-22,90

	
	
	TDLC300-100
	400
	-19,27

	Format C0
	15kHz
	AWGN
	0
	-13,77

	
	
	TDLC300-100
	400
	-10,57

	
	30kHz
	AWGN
	0
	-13,54

	
	
	TDLC300-100
	400
	-10,09

	Format C2
	15kHz
	AWGN
	0
	-19,75

	
	
	TDLC300-100
	400
	-16,50

	
	30kHz
	AWGN
	0
	-19,47

	
	
	TDLC300-100
	400
	-15,93




Simulation results PRACH FR2 1T2R
Simulation results for PRACH FR2 1T2R, based on parameters in Table 1 are shown below in Table 5.

Table 5: Simulation results (impaired) for PRACH FR2 1T2R
	PRACH FR2 1T2R
	Propagation condition
	Frequency offset (Hz)
	SRN[dB]

	Format A1
	60kHz
	AWGN
	0
	-11,51

	
	
	TDLA30-300
	4000
	-2,40

	
	120kHz
	AWGN
	0
	-11,39

	
	
	TDLA30-300
	4000
	-3,04

	Format A2
	60kHz
	AWGN
	0
	-14,23

	
	
	TDLA30-300
	4000
	-4,64

	
	120kHz
	AWGN
	0
	-14,19

	
	
	TDLA30-300
	4000
	-5,92

	Format A3
	60kHz
	AWGN
	0
	-15,68

	
	
	TDLA30-300
	4000
	-6,32

	
	120kHz
	AWGN
	0
	-15,63

	
	
	TDLA30-300
	4000
	-7,28

	Format B4
	60kHz
	AWGN
	0
	-18,22

	
	
	TDLA30-300
	4000
	-9,00

	
	120kHz
	AWGN
	0
	-18,29

	
	
	TDLA30-300
	4000
	-9,89

	Format C0
	60kHz
	AWGN
	0
	-8,16

	
	
	TDLA30-300
	4000
	0,36

	
	120kHz
	AWGN
	0
	-8,23

	
	
	TDLA30-300
	4000
	0,14

	Format C2
	60kHz
	AWGN
	0
	-14,23

	
	
	TDLA30-300
	4000
	-4,52

	
	120kHz
	AWGN
	0
	-14,26

	
	
	TDLA30-300
	4000
	-5,95





Simulation Results (impaired)
Simulation Parameters
The simulation parameters are as before in the ideal case. To obtain the impaired result non-ideal effects such as, but not limited to, phase noise and fixed-point implementation, have been considered.

Simulation results PRACH FR1 1T2R
Simulation results for PRACH FR1 1T2R, based on parameters in Table 1 are shown below in Table 6.

Table 6: Simulation results (impaired) for PRACH FR1 1T2R
	PRACH FR1 1T2R
	Propagation condition
	Frequency offset (Hz)
	SNR[dB]

	Format 0
	1.25kHz
	AWGN
	0
	-13,85

	
	
	TDLC300-100
	400
	-6,53

	Format A1
	15kHz
	AWGN
	0
	-9,27

	
	
	TDLC300-100
	400
	-1,79

	
	30kHz
	AWGN
	0
	-8,89

	
	
	TDLC300-100
	400
	-2,44

	Format A2
	15kHz
	AWGN
	0
	-12,22

	
	
	TDLC300-100
	400
	-4,39

	
	30kHz
	AWGN
	0
	-11,94

	
	
	TDLC300-100
	400
	-5,78

	Format A3
	15kHz
	AWGN
	0
	-13,64

	
	
	TDLC300-100
	400
	-6,20

	
	30kHz
	AWGN
	0
	-13,23

	
	
	TDLC300-100
	400
	-6,86

	Format B4
	15kHz
	AWGN
	0
	-16,24

	
	
	TDLC300-100
	400
	-9,07

	
	30kHz
	AWGN
	0
	-16

	
	
	TDLC300-100
	400
	-9,42

	Format C0
	15kHz
	AWGN
	0
	-6,2

	
	
	TDLC300-100
	400
	1,15

	
	30kHz
	AWGN
	0
	-5,94

	
	
	TDLC300-100
	400
	0,33

	Format C2
	15kHz
	AWGN
	0
	-12,3

	
	
	TDLC300-100
	400
	-4,76

	
	30kHz
	AWGN
	0
	-11,88

	
	
	TDLC300-100
	400
	-5,53




Simulation results PRACH FR1 1T4R
Simulation results for PRACH FR1 1T4R, based on parameters in Table 1 are shown below in Table 7.

Table 7: Simulation results (impaired) for PRACH FR1 1T4R
	PRACH FR1 1T4R
	Propagation condition
	Frequency offset (Hz)
	SNR[dB]

	Format 0
	1.25kHz
	AWGN
	0
	-16,27

	
	
	TDLC300-100
	400
	-12,06

	Format A1
	15kHz
	AWGN
	0
	-11,77

	
	
	TDLC300-100
	400
	-6,76

	
	30kHz
	AWGN
	0
	-11,72

	
	
	TDLC300-100
	400
	-6,88

	Format A2
	15kHz
	AWGN
	0
	-14,90

	
	
	TDLC300-100
	400
	-9,80

	
	30kHz
	AWGN
	0
	-14,43

	
	
	TDLC300-100
	400
	-9,93

	Format A3
	15kHz
	AWGN
	0
	-16,02

	
	
	TDLC300-100
	400
	-10,85

	
	30kHz
	AWGN
	0
	-15,67

	
	
	TDLC300-100
	400
	-11,12

	Format B4
	15kHz
	AWGN
	0
	-18,65

	
	
	TDLC300-100
	400
	-13,50

	
	30kHz
	AWGN
	0
	-18,21

	
	
	TDLC300-100
	400
	-13,70

	Format C0
	15kHz
	AWGN
	0
	-8,85

	
	
	TDLC300-100
	400
	-3,90

	
	30kHz
	AWGN
	0
	-8,51

	
	
	TDLC300-100
	400
	-4,09

	Format C2
	15kHz
	AWGN
	0
	-14,82

	
	
	TDLC300-100
	400
	-9,57

	
	30kHz
	AWGN
	0
	-14,50

	
	
	TDLC300-100
	400
	-10,15




Simulation results PRACH FR1 1T8R
Simulation results for PRACH FR1 1T8R, based on parameters in Table 1 are shown below in Table 8.

Table 8: Simulation results (impaired) for PRACH FR1 1T8R
	PRACH FR1 1T8R
	Propagation condition
	Frequency offset (Hz)
	SNR[dB]

	Format 0
	1.25kHz
	AWGN
	0
	-18,59

	
	
	TDLC300-100
	400
	-16,19

	Format A1
	15kHz
	AWGN
	0
	-14,28

	
	
	TDLC300-100
	400
	-11,19

	
	30kHz
	AWGN
	0
	-14,07

	
	
	TDLC300-100
	400
	-10,64

	Format A2
	15kHz
	AWGN
	0
	-17,25

	
	
	TDLC300-100
	400
	-13,82

	
	30kHz
	AWGN
	0
	-16,94

	
	
	TDLC300-100
	400
	-13,50

	Format A3
	15kHz
	AWGN
	0
	-18,32

	
	
	TDLC300-100
	400
	-14,91

	
	30kHz
	AWGN
	0
	-17,95

	
	
	TDLC300-100
	400
	-14,52

	Format B4
	15kHz
	AWGN
	0
	-20,77

	
	
	TDLC300-100
	400
	-17,31

	
	30kHz
	AWGN
	0
	-20,40

	
	
	TDLC300-100
	400
	-16,77

	Format C0
	15kHz
	AWGN
	0
	-11,27

	
	
	TDLC300-100
	400
	-8,07

	
	30kHz
	AWGN
	0
	-11,04

	
	
	TDLC300-100
	400
	-7,59

	Format C2
	15kHz
	AWGN
	0
	-17,25

	
	
	TDLC300-100
	400
	-14,00

	
	30kHz
	AWGN
	0
	-16,97

	
	
	TDLC300-100
	400
	-13,43




Simulation results PRACH FR2 1T2R
Simulation results for PRACH FR2 1T2R, based on parameters in Table 1 are shown below in Table 9.

Table 9: Simulation results (impaired) for PRACH FR2 1T2R
	PRACH FR2 1T2R
	Propagation condition
	Frequency offset (Hz)
	SRN[dB]

	Format A1
	60kHz
	AWGN
	0
	-7,66

	
	
	TDLA30-300
	4000
	0,70

	
	120kHz
	AWGN
	0
	-7,68

	
	
	TDLA30-300
	4000
	0,06

	Format A2
	60kHz
	AWGN
	0
	-11,13

	
	
	TDLA30-300
	4000
	-1,54

	
	120kHz
	AWGN
	0
	-11,09

	
	
	TDLA30-300
	4000
	-2,82

	Format A3
	60kHz
	AWGN
	0
	-12,58

	
	
	TDLA30-300
	4000
	-3,22

	
	120kHz
	AWGN
	0
	-12,53

	
	
	TDLA30-300
	4000
	-4,18

	Format B4
	60kHz
	AWGN
	0
	-15,12

	
	
	TDLA30-300
	4000
	-5,90

	
	120kHz
	AWGN
	0
	-15,19

	
	
	TDLA30-300
	4000
	-6,79

	Format C0
	60kHz
	AWGN
	0
	-5,06

	
	
	TDLA30-300
	4000
	3,46

	
	120kHz
	AWGN
	0
	-5,13

	
	
	TDLA30-300
	4000
	3,24

	Format C2
	60kHz
	AWGN
	0
	-11,13

	
	
	TDLA30-300
	4000
	-1,42

	
	120kHz
	AWGN
	0
	-11,16

	
	
	TDLA30-300
	4000
	-2,85





Conclusion
In this contribution we have provided simulation results for NR PRACH.
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