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Introduction
In [1], we discussed the PRACH performance requirements for supporting Cat-M UEs. In this paper, we provide the link level simulation assumptions for defining Cat-M PRACH performance requirements.
Simulation Assumptions
Tables 1 and 2 provide the simulation assumptions for Cat-M PRACH detection requirements based on the discussion in [1], the current PRACH detection requirements [2,3], and simulation assumptions presented in [4]. The false alarm probability shall be less than or equal to 0.1%, and the probability of detection shall be equal to or exceed 99%.

As described in TS 36.141 [3], the timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs. The timing offset scheme is presented in Figure 1.

Table 3 provides a template for the Cat-M PRACH missed detection requirements with different repetition levels.



	Parameters
	Values
	Comments

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

	Propagation conditions
	AWGN
ETU30
	Due to the low mobility of Cat-M UEs, using ETU30 as in RLM requirements

	Number of TX antennas
	1
	

	Number of RX antennas
	2,4,8
	

	Antenna correlation
	Low
	

	Noise model
	AWGN
	

	Timing offset
	

	See Figure 1

	Repetition level
	Format 0 and Format 1: {8,32,[128]}
Format 2 and Format 3: {4,16,[64]}
	May not need to simulate all levels of {1,2,4, 8,16,32,64,128}

	Number of signatures reserved for Cat-M UEs
	16
	The size of preamble pool has impact on detection performance

	Frequency offset (Hz)
	0 for AWGN, 270 for ETU30
	

	Frequency hopping
	OFF
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Table 2. Test preambles for Normal Mode (From Table A..6-1 in TS 36.104 [2])

	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0

	4
	10
	0
	0
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Figure 1. Timing offset scheme (copied from [4])


Table 3. Cat-M PRACH missed detection requirements (1Tx)
	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
	-
	-
	TBD
	TBD

	
	
	
	8
	TBD
	TBD
	-
	-

	
	
	
	16
	-
	-
	TBD
	TBD

	
	
	
	32
	TBD
	TBD
	-
	-

	
	
	
	64
	-
	-
	TBD
	TBD

	
	
	
	128
	TBD
	TBD
	-
	-

	
	ETU 30 Low
	270 Hz
	4
	-
	-
	TBD
	TBD

	
	
	
	8
	TBD
	TBD
	-
	-

	
	
	
	16
	-
	-
	TBD
	TBD

	
	
	
	32
	TBD
	TBD
	-
	-

	
	
	
	64
	-
	-
	TBD
	TBD

	
	
	
	128
	TBD
	TBD
	-
	-

	4
	AWGN
	0
	4
	-
	-
	TBD
	TBD

	
	
	
	8
	TBD
	TBD
	-
	-

	
	
	
	16
	-
	-
	TBD
	TBD

	
	
	
	32
	TBD
	TBD
	-
	-

	
	
	
	64
	-
	-
	TBD
	TBD

	
	
	
	128
	TBD
	TBD
	-
	-

	
	ETU 30 Low
	270 Hz
	4
	-
	-
	TBD
	TBD

	
	
	
	8
	TBD
	TBD
	-
	-

	
	
	
	16
	-
	-
	TBD
	TBD

	
	
	
	32
	TBD
	TBD
	-
	-

	
	
	
	64
	-
	-
	TBD
	TBD

	
	
	
	128
	TBD
	TBD
	-
	-

	8
	AWGN
	0
	4
	-
	-
	TBD
	TBD

	
	
	
	8
	TBD
	TBD
	-
	-

	
	
	
	16
	-
	-
	TBD
	TBD

	
	
	
	32
	TBD
	TBD
	-
	-

	
	
	
	64
	-
	-
	TBD
	TBD

	
	
	
	128
	TBD
	TBD
	-
	-

	
	ETU 30 Low
	270 Hz
	4
	-
	-
	TBD
	TBD

	
	
	
	8
	TBD
	TBD
	-
	-

	
	
	
	16
	-
	-
	TBD
	TBD

	
	
	
	32
	TBD
	TBD
	-
	-

	
	
	
	64
	-
	-
	TBD
	TBD

	
	
	
	128
	TBD
	TBD
	-
	-







Summary
In this contribution, we provided the link level simulation assumptions for Cat-M PRACH performance requirements.
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