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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
CDL-A
The following section presents the simulation results of Nokia’s simulation campaign on PRACH repetitions and the impact for coverage enhancement.
Table 1 and Table 2 present the parameters used in our simulation campaign and Figure 1 and Figure 2 represent the missed detection probability for a 2x2 and 1x4 array respectively.
[bookmark: _Ref115085603]Table 1. General parameters for FR2
	Parameter
	Value

	Scenario and frequency
	Urban: 28GHz (TDD)

	Frame structure for TDD
	DDSUU (S: 10D:2G:2U)
Other frame structures can be reported by companies.

	BWP
	100MHz

	Channel model for link-level simulation
	CDL-A

	Delay spread
	Urban scenario: 100ns

	UE velocity
	Urban scenario: 3km/h

	Number of antenna elements for BS
	Urban scenario: 
256, (M,N,P,Mg,Ng) = (4, 8, 2, 2, 2)
Note: only one polarization is used

	Number of TxRUs for BS
	2
Note: Analog beamforming is used.
Note: only one TxRU is used

	Number of UE antenna elements
	4, one panel: (M, N, P) = (2,2,2)
Note: only one polarization is used
4, one panel: (M, N, P) = (1,4,1)



[bookmark: _Ref115085604]Table 2. Channel-specific parameters for PRACH simulations for FR2
	Parameter
	Value

	Format
	Format B4

	SCS
	60 kHz

	Performance metric
	0.1% false alarm, 1% miss-detection

	Number of UE Tx chains
	1T
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[bookmark: _Ref126930922]Figure 1. Comparison of 4 PRACH transmission with wide beam and 4 PRACH transmissions with 2x2 antenna array and different beam sweeping configurations.
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[bookmark: _Ref126940688]Figure 2. Comparison of 4 PRACH transmission with wide beam and 4 PRACH transmissions with 1x4 antenna array and different beam sweeping configurations.


PUSCH with FDSS

Table 3 : PUSCH Performance with different FDSS Filters
	Propagation Environment
	DMRS
	SCS
	CBW
	MCS (Table 1)
	FD Filter
	SNR @ 70% TPUT
	Loss to Baseline

	
	
	
	
	
	None
	-7.15
	

	
	
	
	
	
	(1, 0.28)
	-7.25
	-0.10

	
	
	
	
	2
	(0.28, 1, 0.28)
	-6.91
	0.24

	
	
	
	
	
	(0.335, 1, 0.335)
	-6.62
	0.53

	
	
	15 kHz
	5 MHz
	
	(0.5, 0.1667)
	-7.24
	-0.09

	
	
	
	
	
	None
	-1.81
	

	
	
	
	
	
	(1, 0.28)
	-1.03
	0.78

	
	
	
	
	8
	(0.28, 1, 0.28)
	1.20
	3.01

	
	
	
	
	
	(0.335, 1, 0.335)
	2.44
	4.25

	TDLB 100-400
	(1+0)
	
	
	
	(0.5, 0.1667)
	-0.25
	1.55

	
	
	
	
	
	None
	-6.55
	

	
	
	
	
	
	(1, 0.28)
	-6.73
	-0.18

	
	
	
	
	2
	(0.28, 1, 0.28)
	-6.48
	0.07

	
	
	
	
	
	(0.335, 1, 0.335)
	-6.28
	0.26

	
	
	30 kHz
	10 MHz
	
	(0.5, 0.1667)
	-6.76
	-0.21

	
	
	
	
	
	None
	-1.00
	

	
	
	
	
	
	(1, 0.28)
	-0.28
	0.72

	
	
	
	
	8
	(0.28, 1, 0.28)
	2.13
	3.13

	
	
	
	
	
	(0.335, 1, 0.335)
	3.50
	4.50

	
	
	
	
	
	(0.5, 0.1667)
	0.48
	1.48





.
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Figure 3  : FDSS Impact on PUSCH for 30 KHz SCS 10 MHz CBW
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Figure 4 : FDSS Impact on PUSCH for 15 KHz SCS 5 MHz CB
[bookmark: _Toc116995848]Conclusion
This contribution provides initial results on our simulation campaign for PRACH repetitions on Coverage Enhancement and it’s impact on BS demodulation. No observations were made: 
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