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1. Introduction

In this contribution, we collect our simulation results based our agreed simulation assumptions [1]. 

2. Discussion 
2.1. BLER evaluation for PDSCH 

For MCS 7 and MCS 16, we evaluated three cases, i.e. phase noise off, phase noise on without compensation and phase noise on with CPE compensation. While for MCS 22, we added the simulation results with ICI compensation, where ICI compensation is based on a 3-tap frequency domain filtering. The simulation results show that for MCS7 and MCS16, phase noise influence is not visible with different SCS.  When comes to MCS22, 120KHz SCS displays a clear pressure from the phase noise impact and the BLER shows an error floor above 10%. 240KHz can achieve 10% BLER with ICI compensation but difficultly further goes down to 1%. 480 KHz can achieve comparable BLER performance to 960KHz but ICI compensation needs to be applied. 
Observation 1: for MCS7 and MCS16 the phase noise influence is not obvious with different SCS. 

Observation 2: for MCS22, 120KHz and 240KHz cannot work properly with a simple CPE compensation but 480KHz applying ICI compensation can have comparable performance to 960KHz. 

	MCS
	
	120kHz/400M
	240kHz/400M
	480kHz/400M
	960kHz/400M

	7
	
	off
	woC
	w/C
	off
	woC
	w/C
	off
	woC
	w/C
	off
	woC
	w/C

	
	TDL-A, 5ns
	2.55/ 4.8
	2.97/ 5.1
	2.96/ 5.1
	2.45/ 4.56
	2.8 /
 5
	2.77/ 4.8
	2.55/5
	3/ 5.15
	3/ 5.14
	2.5/ 4.9
	2.9/ 5.2
	3.4/ 5.7

	
	TDL-A, 10ns
	2.46/ 4.4
	2.6/ 4.6
	2.6/ 4.6
	2.3/ 4.2
	2.5/ 4.44
	2.5/ 4.4
	2.5/ 4.7
	2.9/ 4.8
	2.9/ 4.8
	2.6/ 4.75
	2.8/ 4.9
	3.3/ 5.56

	
	TDL-A, 20ns
	2.2/ 4.0
	2.5/ 4.05
	2.5/ 4.5
	2.2/ 3.9
	2.56/ 4.46
	2.5/ 4.4
	2.4/ 4.2
	2.76/ 4.63
	3 / 
4.8
	2.84/4.85
	3.1/ 5.1
	3.5/ 5.35

	
	CDL-B, 20ns
	-21.9/ -19.3
	-21.7/ -18.5
	-21.7/ -19.1
	-22.1/ -19.2
	-21.8/ -19
	-21.8/ -19.1
	-22.2/ -19.1
	-21.8/ -18.4
	-21.7/ -18.6
	-22.3/ -19.3
	-22 /
 -19.2
	-21.6/ -19

	
	CDL-B, 50ns
	-22.5/ -19.8
	-22.2/ -19.4
	-22.2/ -19.5
	-22.5/ -19.8
	-22.2/ -19.4
	-22.1/ -19.5
	-22.4/ -19.4
	-22.1/ -19.5
	-21.9/ -19.5
	-22.6/ -19.5
	-22.2/ -19.4
	-21.8/ -19

	16
	
	120kHz/400M
	240kHz/400M
	480kHz/400M
	960kHz/400M

	
	
	off
	woC
	w/C
	off
	woC
	w/C
	off
	woC
	w/C
	off
	woC
	w/C

	
	TDL-A, 5ns
	10.3/ 12.6
	14.4/ inf
	11.9/ 14.4
	10.3/12.5
	14.3/ inf
	11.2/ 13.6
	10.3/12.4
	14.6/ inf
	11/ 13.1
	10.3/ 12.7
	15.5/ inf
	11/ 13.3

	
	TDL-A, 10ns
	10.1/ 12.2
	14.4/ inf
	11.7/14.1
	10.2/12.1
	14/ inf
	11/ 13.2
	10.1/11.9
	15 / inf
	10.9/12.8
	10.4/ 12.44
	15.5/ inf
	11.1/ 13

	
	TDL-A, 20ns
	9.9/ 11.7
	14.4/ inf
	11.5/ 13.5
	10/ 11.6
	14.2/ inf
	11/ 12.8
	10.1/11.9
	15.3/ inf
	10.9/12.5
	10.6/ 12.4
	17.5/ inf
	11.5/ 13.5

	
	CDL-B, 20ns
	-14.5 /-11.6
	-10.1/ inf
	-12.8/ -9.56
	-14.3/ -11.2
	-10.2 / inf
	-13.4/ -10
	-14.4/ -11.3
	-9.5/ inf
	-13.7/ -11.1
	-14.3/ -11.7
	-8.2/ inf
	-13.9/ -10.7

	
	CDL-B, 50ns
	-14.7/ -11.9
	-10.7/ inf
	-13.2/ -10.2
	-14.5/ -11.8
	-10.4/ inf
	-13.5/ -10.8
	-14.7/ -11.8
	-9.5/ inf
	-14.1/ -11.4
	-14.7/ -12.0
	-8.3/ inf
	-14.0/ -11.3

	22
	
	120kHz/400M
	240kHz/400M
	480kHz/400M
	960kHz/400M

	
	
	off
	CPE
	ICI3
	off
	CPE
	ICI3
	off
	CPE
	ICI3
	off
	CPE
	ICI3

	
	TDL-A, 5ns
	17.3/ 21.5
	Inf/ inf
	Inf/ inf
	16/ 18.3
	Inf/ inf
	18.2/ 21.4
	15.6/ 18
	19.8/ inf
	18.1/
20.4
	15.6/
17.8
	17.3/ 19.7
	19.8/ 22.4

	
	TDL-A, 10ns
	17.1/ 20.7
	Inf/ inf
	Inf/ inf
	15.7/
17.8
	Inf/ inf
	18.1/ 20.8
	15.6/
17.6
	20/ inf
	18.1/
20.3
	15.7/
17.5
	17.3/ 19.7
	19.1/ 21.5

	
	TDL-A, 20ns
	16.6/ 19.3
	Inf/ inf
	Inf/ inf
	15.6/
17.3
	Inf/ inf
	18/ 20.5
	15.6/ 17.2
	20.2/ inf
	18.3/ 20.3
	15.6/
17.4
	19.1/ 22.3
	22.8/ inf

	
	CDL-B, 20ns
	-7.8/
-4.6
	Inf/ inf
	Inf/ inf
	-8.5/ 
-5.5
	Inf/ inf
	-6.6/ -3.2
	-8.9/ -6
	-4/ 
inf
	-6.6 / -3.2
	-9.1/ 
-6.1
	-7.4/ 
-4.1
	-5.1/ 
-1.7

	
	CDL-B, 50ns
	-8.6/ 
-5.5
	Inf/ inf
	Inf/ inf
	-9.0/ 
-6.1
	Inf/ inf
	-6.7/ -3.2
	-9.3/ -6.4
	-4.3/ inf
	-6.8/ -3.9
	-9.3/ 
-6.6
	-7.8/ 
-4.6
	-5.2/ 
-1.9

	
	1. CP type: NCP

2. antenna configuration for CDL model: configuration 1

(Mg,Ng,M,N,P)=(1,1,8,16,2) BS with (0.5 dv, 0.5 dH)

(Mg,Ng,M,N,P)=(1,1,4,4,2) UE with (0.5 dv, 0.5 dH)
3. PTRS configuration: K=4, L=1 for PDSCH
4. DMRS configuration: 1 front load, type 1



Table 1: SINR in dB achieving PDSCH BLER of 10% /1%
2.2. BLER evaluation for PUSCH 

For PUSCH with DFT-s-OFDM waveform, only CPE compensation is applied and according to our simulation results, similar observation to PDSCH may be obtained, the benefit in terms of BLER by introducing 480KHz and 960KHz may be visible for MCS22 and clear error floor is seen for 120KHz and 240KHz. 

	MCS
	
	120kHz/400M
	240kHz/400M
	480kHz/400M
	960kHz/400M

	7
	
	off
	woC
	w/C
	off
	woC
	w/C
	off
	woC
	w/C
	off
	woC
	w/C

	
	TDL-A, 5ns
	7.1/ 9.7
	7.5/ 10.4
	7.7/ 10.8
	7.2/ 10.1
	7.33/ 10.5
	7.43/10.6
	7.26/ 10
	7.7/ 10.4
	7.7/ 10.25
	7.5/ 10.1
	7.8/ 10.3
	7.8/ 10.3

	
	TDL-A, 10ns
	7.1/ 9.2
	7.3/ 9.8
	7.6/ 10.1
	7.1/ 9.6
	7.28/9.69
	7.54/9.9
	7.2/ 9.6
	7.64/ 10
	7.68/10.26
	7.6/ 10.1
	8/ 10.3
	7.8/ 10.6

	
	TDL-A, 20ns
	6.9/ 8.9
	7.3/ 9.5
	7.5/ 9.7
	7.1/ 9.3
	7.25/ 9.53
	7.4/ 9.56
	7.33/9.6
	7.74/ 9.7
	7.8/ 9.7
	7.8/ 10
	8.2/ 10.4
	8.2/ 10.4

	
	CDL-B, 20ns
	-17.5/ -13.9
	-17.2/ -13.2
	-16.9/ -13.1
	-17.4/ -13.6
	-17.5/ -13.3
	-16.9/ -13.2
	-17.6/ -13.6
	-16.9/ -13.1
	-16.9/ -13.1
	-17.1/ -13.6
	-16.9/ -13.5
	-16.9/ -13.6

	
	CDL-B, 50ns
	-17.8/ -14.5
	-17.4/ -14.5
	-17 / 
-14
	-17.6/ -14.4
	-17.5/ -14.5
	-17.3/ -14.3
	-17.5/ -14.1
	-17.1/ -13.6
	-17 / 
-13.7
	-17.1/ -14.1
	-16.9/ -14.3
	-17 / 
-14.2

	16
	TDL-A, 5ns
	14.7/18
	18/ 
inf
	16.7/ 20.5
	14.5/ 17.64
	18.12/ inf
	15.7/ 18.5
	14.8/17.6
	18.2/ inf
	15.3/18.4
	15/ 18
	19.4/ inf
	15.5/ 18.2

	
	TDL-A, 10ns
	14.7/ 17.4
	17.9/ inf
	16.6/20
	14.6/17.2
	18.07/inf 
	15.7/
18.3
	14.8/ 17
	18.1/ inf
	15.4/ 18.1
	15.2/ 17.8
	19.4/ inf
	15.6/ 18.3

	
	TDL-A, 20ns
	14.6/ 17.1
	17.8/ inf
	17/ 20.7
	14.6/ 16.8
	18/
inf
	15.8/ 18.1
	14.9/ 16.9
	18/ inf
	15.6/ 18
	15.7/ 18.1
	21/ inf
	16.2/
18.8

	
	CDL-B, 20ns
	-10 / -6.1
	-6.9/ inf
	-8 / 
-4.3
	-10 / -6.1
	-7.1/ inf
	-9/ 
-4.7
	-9.85/ -6
	-6.2/ inf
	-9.3/ -5
	-9.6/ -5.8
	-5/ inf
	-9/    
-5.66

	
	CDL-B, 50ns
	-10 / -7
	-7 / inf
	-8 / 
-4.9
	-10.1/ -6.7
	-6.8/ inf
	-8.84/ -5.66
	-10 / 
-6.8
	-6.5/ inf
	-9.4/ 
-6.2
	-9.6/ 
-6.42
	-5/ inf
	-9.2/ 
-5.7

	22
	TDL-A, 5ns
	22.2/ 29.7
	
	Inf/ inf
	21/ 24.2
	
	Inf/ inf
	20.9/
24.1
	
	26.3/ inf
	21.5/
24.25
	
	22.8/
26.2

	
	TDL-A, 10ns
	22.2/ 28.5
	
	Inf/ inf
	20.9/ 23.7
	
	Inf/ inf
	20.9/
23.5
	
	27/ 
inf
	21.6/ 24.36
	
	23.3/
26

	
	TDL-A, 20ns
	21.9/ 26.6
	
	Inf/ inf
	20.9/ 23.4
	
	Inf/ inf
	21.1/ 23.4
	
	28/
inf
	23.8/ 28.5
	
	27.2/ inf

	
	CDL-B, 20ns
	-3.9/ 
-0.45
	
	Inf/ inf
	-3.9/ 
0
	
	Inf/ inf
	-3.6/ 0.4
	
	1.1/ inf
	-3.2/ 0.7
	
	-1.9/ 1.76

	
	CDL-B, 50ns
	-3.9/ 
-0.8
	
	Inf/ inf
	-3.9/ 
-0.85
	
	Inf/ inf
	-3.7/ 
-0.5 
	
	1.8/ inf
	-3.17/ -0.1
	
	-1.65/ 1.7

	
	1. CP type: NCP

2. antenna configuration for CDL model: configuration 1

(Mg,Ng,M,N,P)=(1,1,8,16,2) BS with (0.5 dv, 0.5 dH)

(Mg,Ng,M,N,P)=(1,1,4,4,2) UE with (0.5 dv, 0.5 dH)
3. waveform in case of PUSCH: DFT-s-OFDM
4. PTRS configuration: Ng=4, Ns=4, L=1 for PUSCH
5. DMRS configuration: 1 front load, type 1



Table 2: SINR in dB achieving PUSCH BLER of 10% /1%

2.3. PSS/SSS evaluation 
	Channel
	120KHz
	240KHz
	480KHz
	960KHz

	TDL-A, 5ns
	-3.29
	-2.5
	-2.45
	-4.13

	TDL-A, 10ns
	-3.15
	-2.67
	-2.25
	-4.08

	TDL-A, 20ns
	-3.28
	-1.9
	-2.21
	-3.1

	Number of frequency bins
	21
	11
	7
	3

	Granularity of frequency bins
	60KHz
	120KHz
	240KHz
	480KHz

	Additional report/notes: 

1. frequency offset: 10ppm
2. the number and granularity of the frequency locations:  as shown in the table
3. antenna configuration for CDL model: configuration 1
(Mg,Ng,M,N,P)=(1,1,8,16,2) BS with (0.5 dv, 0.5 dH)

(Mg,Ng,M,N,P)=(1,1,4,4,2) UE with (0.5 dv, 0.5 dH)
4. false alarm rate: 1%

5. criteria for PSS detection success: the PSS detection is regarded as successful if PSS sequence index is detected correctly and the residual timing error is within [-Tcp/2, -Tcp/2] and the residual frequency error is within [-SCS/4, +SCS/4]. The reported results are the performance of PSS+SSS, the criteria for detection success is when the cell ID is corrected detected. 


Table 3: SINR in dB achieving cell ID detection probability of 90% by one-shot detection from PSS/SSS

2.4. PRACH evaluation 
In this simulation, we have set the detection energy threshold is selected corresponding to theoretical false alarm rate 0.4‰. In the result table, we add the real false alarm rate. We have observed that for most of the channel cases, the 120KHz SCS can have comparable performance to higher SCS. 
	Channel
	60KHz
	120KHz
	240KHz
	480KHz
	960KHz

	TDL-A, 5ns
	-4.7/0.5‰
	-5/0.47‰
	-5.8/0.52‰
	-6.4/0.35‰
	-6.4/0.14‰

	TDL-A, 10ns
	-5/ 0.49‰
	-5.86/0.44‰
	-6.5/0.55‰
	-6.1/0.53‰
	-5.6/0.14‰

	TDL-A, 20ns
	-5.2/0.51‰
	-6.1/0.49‰
	-6.4/0.58‰
	-5.1/0.47‰
	Inf

	CDL-B, 20ns
	-17.2/0.33‰
	-16.2/0.54‰
	-16.7/0.36‰
	-17.6/0.53‰
	-19.1/0.14‰

	CDL-B, 50ns
	-16.6/0.41‰
	-16.5/0.68‰
	-17.9/0.38‰
	-19.6/0.47‰
	-20.2/0.14‰

	Ncs
	6
	8
	15
	34
	69

	Additional report/notes: 

1. PRACH format: format A1, L=139

2. values of Ncs: as shown in the table
3. antenna configuration for CDL model: configuration 1
(Mg,Ng,M,N,P)=(1,1,8,16,2) BS with (0.5 dv, 0.5 dH)

(Mg,Ng,M,N,P)=(1,1,4,4,2) UE with (0.5 dv, 0.5 dH)
4. criteria for PRACH preamble detection success: the PRACH preamble detection is regarded as success if CS is detected correctly and the timing error is within [-Tcp/2, -Tcp/2]. 
4. any optional or other assumption/parameters used not as in the baseline


Table 4: SINR in dB achieving PRACH preamble misdetection probability of 1% and corresponding false alarm probability

2.5. SLS evaluation 
This section collects our simulation results based on the simulation assumptions listed in table 5 and the results are reported in table 6. 
	Scenario
	Indoor-C

	Layout for nodes
	Layout dimensions: 120m x 50m
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Figure 7.2-1: Layout of indoor office scenarios.






	Carrier Frequency
	60GHz

	Bandwidth
	400MHz

	Subcarrier Spacing
	120kHz

	Channel Model
	InH Open Office model

	BS antenna Array configuration
	(Mg, Ng,M, N, P)  = (1, 1, 8, 16, 2), dH = dV = 0.5 λ

	UE antenna Array configuration
	(Mg, Ng,M, N, P)  = (1, 1, 4, 4, 2), dH = dV = 0.5 λ

	Traffic Model
	FTP Model 3 (27Mbyte file)

	UE Receiver
	MMSE-IRC


Table 5: SLS simulation assumption
	Cases
	Case 1（Scenario C）

	Traffic load

Metrics              
	Low load

10%~25% BO 
	Medium load

35%~50% BO
	High load

above 55% BO

	DL UPT (Mbps)
	5%ile
	14.14
	5.47
	3.5

	
	50%ile
	76.28
	47.34
	27.65

	
	95%ile
	244.23
	238.41
	151.15

	
	mean
	96.54
	66.75
	44.5

	DL delay (s)
	5%ile
	0.13
	0.17
	0.24

	
	50%ile
	0.4
	0.74
	1.48

	
	95%ile
	2.18
	4.13
	7.7

	
	mean
	0.62
	1.22
	2.21

	Arrival rate (files/s)
	0.4
	0.6
	0.8

	𝜌DL
	63%
	47.9%
	37.5%

	BO
	0.22
	0.46
	0.63


Table 6: SLS simulation results
3. Conclusion
In this contribution, we collected our simulation results according to RAN1#102-e meeting discussions. 
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