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[bookmark: _Toc116995841]Introduction
This document introduces to RAN4 the features associated with coverage enhancement under the Work Item “Further NR coverage enhancements” and the impact of the newly introduced features on Base Station demodulation within RAN4.
Specifically, within this paper we provide simulation results for the PRACH repetition feature introduced in RAN1 and its impact for BS demodulation performance requirements.
Discussion
PRACH Repetitions
FR-1 TDL-A (99% Missed Detection)
The following section presents the simulation results of Nokia’s simulation campaign on PRACH repetitions and the impact for coverage enhancement in a ‘TDL-A 30-300 Low’ Channel.
Table 1 : 99% Missed Detection for Different PRACH formats with Coverage Enhancements (FR1, TDLA 30-300,1T2R)
	BW (MHz)
	SCS (kHz)
	Repetition Number
	Burst
Format
	Freq Offset (Hz)
	SNR Ideal (dB)
	SNR Impairment (dB)

	
	60
	2
	
	
	-5.1
	-1.3

	
	
	4
	B4
	
	-6.8
	-3.0

	
	120
	2
	
	
	-14.8
	-11.0

	
	
	4
	
	
	-15.8
	-12.0

	
	60
	2
	
	
	-11.2
	-7.4

	50
	
	4
	C2
	4000
	-13.2
	-9.4

	
	120
	2
	
	
	-12.3
	-8.5

	
	
	4
	
	
	-12.9
	-9.1

	
	60
	2
	
	
	-11.4
	-7.6

	
	
	4
	A2
	
	-13.5
	-9.7

	
	120
	2
	
	
	-12.1
	-8.3

	
	
	4
	
	
	-13.6
	-9.8



AWGN (99% Missed Detection)
The following section presents the simulation results of Nokia’s simulation campaign on PRACH repetitions and the impact for coverage enhancement in an AWGN channel.
Table 2 : Table 1 : 99% Missed Detection for Different PRACH formats with Coverage Enhancements (AWGN,1T2R)
	BW (MHz)
	SCS (kHz)
	Repetition Number
	Preamble Format
	Freq Offset (Hz)
	SNR Ideal (dB)
	SNR Impairment (dB)

	
	60
	2
	
	
	-23.5
	-19.7

	
	
	4
	B4
	
	-24.5
	-20.7

	
	120
	2
	
	
	-23.5
	-19.7

	
	
	4
	
	
	-24.3
	-20.5

	
	60
	2
	
	
	-18.7
	-14.9

	50
	
	4
	C2
	0
	-19.6
	-15.8

	
	120
	2
	
	
	-18.8
	-15

	
	
	4
	
	
	-19.8
	-16

	
	60
	2
	
	
	-18.7
	-14.9

	
	
	4
	A2
	
	-19.7
	-15.9

	
	120
	2
	
	
	-18.8
	-15

	
	
	4
	
	
	-19.7
	-15.9



FR-2 TDL-C (99% Missed Detection)
The following section presents the simulation results of Nokia’s simulation campaign on PRACH repetitions and the impact for coverage enhancement in a ‘TDLC 300-100 Low’ Channel.
Table 1 : 99% Missed Detection for Different PRACH formats with Coverage Enhancements (FR2, TDLC 300-100,1T2R)
	BW (MHz)
	SCS (kHz)
	Repetition Number
	Burst
Format
	Freq Offset (Hz)
	SNR Ideal (dB)
	SNR Impairment (dB)

	
	60
	2
	
	
	3.0
	5.7

	
	
	4
	B4
	
	1.3
	4.0

	
	120
	2
	
	
	-3.7
	-1.0

	
	
	4
	
	
	-4.8
	-2.1

	
	60
	2
	
	
	3.9
	6.6

	50
	
	4
	C2
	4000
	2.1
	4.8

	
	120
	2
	
	
	-10.1
	-7.4

	
	
	4
	
	
	-11.8
	-9.1

	
	60
	2
	
	
	2.6
	5.3

	
	
	4
	A2
	
	1.2
	3.9

	
	120
	2
	
	
	-10.2
	-7.5

	
	
	4
	
	
	-11.4
	-8.7




[bookmark: _Toc116995848]Conclusion
This contribution provides initial results on our simulation campaign for PRACH repetitions on Coverage Enhancement and its impact on BS demodulation. No observations were made: 
References 
[1] RP-221858 “Further NR coverage enhancements” RAN #96 Budapest, Hungary, June 2022


PRACH configuration parameters
	
	Parameter name
	Description
	Value

	General
	Carrier frequency
	
	28 GHz

	
	Channel bandwidth
	-
	50 MHz

	
	Subcarrier spacing
	-
	60 | 120 kHz

	
	Antenna configuration
	-
	1T2R

	
	Antenna type
	-
	Omni

	
	Antenna gain
	-
	0 dBi

	PRACH
	Preamble
	preambleGeneration

	The preambles can be generated randomly per TTI, which it is expected to result in a better detection performance or based on a fixed root sequence (mainly RAN4 assumption).
	fixed-preamble-mapping

	
	
	number-of-sequence-repetitions
	This parameter defines the number of times a sequence is repeated, to enable sequence combining over multiple slots.
	2 | 4

	
	
	nbr-preambles
	This parameter defines the number of preambles used within the cell.
	64

	
	
	L
	The parameter L defines the type of sequence.
	139

	
	
	format
	NR supports several preamble formats, defined according to tables 6.3.3.1-1 and 6.3.3.1-2 in 38211-g00.
	A2 | B4 | C2

	
	
	PRACH duration
	Parameter defined according to tables 6.3.3.2-2, 6.3.3.2-3, and 6.3.3.2-4
	A2: 4 symbols | B4: 12 symbols | C2: 6 symbols

	
	
	Number of PRACH occasions within  a slot
	Parameter defined according to tables 6.3.3.2-2, 6.3.3.2-3, and 6.3.3.2-4
	A2: 3 | B4: 1 | C2: 2

	
	Detection
	Idft_size
	This parameter defines IFFT at receiver side to increase detection resolution
	2048

	
	
	Sequence combining method
	This parameter defines how sequences from different repetitions are combined together.
	Mean



