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1
Introduction
RAN4#78bis agreed the CR for PRACH reception requirement for Cat-M1 UE [1]. We show our simulation result with/without impairments. 
2
Simulation parameters
Table 1 is the PRACH simulation parameter assumed for the simulation. As we discussed in [2], PRACH configuration index affects to the PRACH reception performance when it is transmitted repeatedly. We choose only one PRACH occasion per 1ms because RAN4 requirement is the minimum requirement.
Table 1
PRACH simulation parameter.
	Parameters
	Values

	PRACH format
	Format 0, Format 1, Format 2, Format 3

	Propagation conditions
	AWGN, EPA1

	Number of TX antennas
	1

	Number of RX antennas
	2

	Antenna correlation
	Low

	Noise model
	AWGN

	Timing offset
	Same as the existing LTE requirement in TS36.141. Also the same timing offset should be used during the repetition.

	Repetition level
	Format 0 and Format 1: {8,32}
Format 2 and Format 3: {4,16}

	Frequency offset
	0Hz for AWGN, [270]Hz for EPA1

	Frequency hopping
	ON and OFF

	PRACH configuration index
	Format 0: 3

Format 1: 19

Format 2: 35

Format 3: 51


3
Simulation results
Table 2 and Table 3 show the simulation results without impairments. Also Table 4 and Table 5 give the SNR assuming impairments.
Table 2
Simulation result with frequency hopping (No impairments).
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	4
	-
	-
	-23.7
	-23.5

	
	
	
	8
	-24.1
	-23.7
	-
	-

	
	
	
	16
	-
	-
	-27.8
	-27.6

	
	
	
	32
	-28.1
	-27.6
	-
	-

	
	EPA1 Low
	270 Hz
	4
	-
	-
	-18.3
	-17.8

	
	
	
	8
	-19.0
	-18.1
	-
	-

	
	
	
	16
	-
	-
	-22.5
	-22.4

	
	
	
	32
	-24.0
	-23.1
	-
	-


Table 3
Simulation result without frequency hopping (No impairments).
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	4
	-
	-
	-23.8
	-23.5

	
	
	
	8
	-24.2
	-23.7
	-
	-

	
	
	
	16
	-
	-
	-27.7
	-27.5

	
	
	
	32
	-28.0
	-27.5
	-
	-

	
	EPA1 Low
	[270] Hz
	4
	-
	-
	-14.5
	-14.0

	
	
	
	8
	-15.4
	-14.7
	-
	-

	
	
	
	16
	-
	-
	-19.9
	-19.7

	
	
	
	32
	-21.8
	-20.8
	-
	-


Table 4
Simulation result with frequency hopping (With impairments).
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	4
	- 
	 -
	-21.2
	-21

	
	
	
	8
	-21.6
	-21.2
	- 
	- 

	
	
	
	16
	 -
	 -
	-25.3
	-25.1

	
	
	
	32
	-25.6
	-25.1
	- 
	- 

	
	EPA1 Low
	270 Hz
	4
	- 
	- 
	-15.8
	-15.3

	
	
	
	8
	-16.5
	-15.6
	- 
	- 

	
	
	
	16
	- 
	- 
	-20
	-19.9

	
	
	
	32
	-21.5
	-20.6
	 -
	- 


Table 5
Simulation result without frequency hopping (With impairments).
	Number of RX antennas
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	Number of Repetitions
	SNR [dB]

	
	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	4
	- 
	- 
	-21.3
	-21

	
	
	
	8
	-21.7
	-21.2
	- 
	- 

	
	
	
	16
	 -
	- 
	-25.2
	-25

	
	
	
	32
	-25.5
	-25
	- 
	- 

	
	EPA1 Low
	[270] Hz
	4
	 -
	- 
	-12
	-11.5

	
	
	
	8
	-12.9
	-12.2
	- 
	- 

	
	
	
	16
	 -
	 -
	-17.4
	-17.2

	
	
	
	32
	-19.3
	-18.3
	 -
	- 
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