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1	Introduction
In this paper, we present the initial results on the PDSCH performance in the frequency range 52.6 GHz to 71 GHz. Following the WF [1], we carried out our simulations using the agreed channel models and parameters. 
In RAN4 meeting #102-e, it has been agreed on the channel model and the corresponding delay spread, as follow.
	The channel models have been decided to be TDLA and TDLD, where both using the following delay spread RMS:
· SCS = 120 KHz, 10 ns.
· SCS = 480 KHz, 10 ns / 5 ns.
· SCS = 960 KHz, 10 ns / 5 ns.



However, several needed related parameters have not been agreed yet, such as   
	Issue 1-3-3: Max Doppler frequency
Consider 3 km/h UE speed (200 Hz).
FFS on higher UE speed.
· Option 1: 10 km/h (650 Hz)
· Option 2: 30 km/h (2000 Hz)

Issue 1-4-1: Study on phase noise impact for requirements derivation
Companies deliver two sets of ideal simulation results for requirement discussion. Result set#1 is without phase noise and set#2 is with phase noise.
· No Tx phase noise is modelled
· Rx Phase noise is modelled only to find feasible FRC configuration (i.e. achieve maximum throughput and loss in comparison to scenarios without Rx phase noise is less than 1 dB)
· 70 GHz carrier frequency is assumed

Issue 1-4-2: Phase noise model
Consider PN model set 1 and 2 in TR 38.808 for initial simulation results alignment.

Issue 3-1-1: SCS for DL requirements definition
Consider the following SCS for DL requirements definition:
· 120, 480 kHz
· FFS 960 kHz

Issue 3-1-2: CBW for DL requirements definition
120 kHz:
· 100, 400 MHz
480 MHz:
· 400 MHz
· FFS on 1600 MHz
960 kHz:
· 400 MHz
· FFS on 2000 MHz

Issue 3-3-7: MCS, modulation order for PDSCH requirements
Define PDSCH requirements with MCS 4, MCS 13 and MCS [22]
· Other MCS values are not precluded

Issue 3-3-8: Rank
Define PDSCH requirements with:
· Rank 1
· FFS FD-OCC is not applied to all the antenna ports for DMRS
· FFS Rank 2

Issue 3-3-9: PTRS configuration
Consider PTRS configuration as K = 2, L = 1.

Issue 3-3-12: Rx processing assumptions
Define PDSCH performance requirements by using phase noise compensation
· Companies are encouraged to bring results for CPE and CPE+ICI compensation methods



2	PDSCH Simulation Results
2.1 Simulation setup
As per WF [1], and due to the time limitation, we carried out simulations using a delay spread of 10 ns for both agreed channel models TDLA and TDLD, while considering low and moderate velocity. 
Furthermore, RAN4 was not able to agree on a single representative phase noise (PN) model during the study item. Therefore, and for the sake of fairness, we performed our simulations considering both PN models in TR 38.808, referring to as Set 1 and Set 2, where Set 1 has been proposed in [2] and Set 2 also known as TR 38.803 Example 2. 
We will use as general parameters.
· Numerologies:
· SCS = 120 KHz, CBW = 100 MHz (66 PRB) and 400 MHz (264 PRB).
· SCS = 480 KHz, CBW = 400 MHz (66 PRB) and 1600 MHz (264 PRB).
· MCS 22
· Max Doppler frequency/DMRS
· UE speed at 3 Km/h (f_D = 200 Hz), DMRS 1+1 ((2,11) symbol index)
· UE speed at 10 Km/h (f_D = 650 Hz), DMRS 1+1 ((2,11) symbol index)
· Frequency Offset: 0 ppm. 
· Two PN models in TR 83.808:
· Set 1 in TR 38.808: PN model in [2], referred to as R4_2010176
The design margin (DM) should be set to 0 dB for BS while to be set to 5 dB for UE
· Set 2 in TR 38.808: PN model TR38.803 Ex2, Set 2 in TR 38.808
· Carrier frequency: 70 GHz
· Antenna configuration: 2x2 ULA Low
· Rank 1
· Rel-15 PTRS configuration, K = 2, L = 1
· Phase noise compensation, either at the UE receiver only or at both sides
· Benchmark1: No PN and No compensation
· Benchmark2: PN and No compensation
· CPE compensation only
· CPE + ICI compensation (de-ICI filter of length 3 (u = 1) and length 5 (u = 2))
We summarize the parameters above in the following table
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [KHz]
	120 KHz, 480 KHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA and TDLD (10 ns, delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	TR38.803 example 2 BS PN profile and Set 1 [2]

	UE PN Model
	TR38.803 example 2 UE PN profile and Set 1 [2]

	Pre-loaded Tx EVM
	0%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	[bookmark: _Hlk101273608]2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	CSI-RS / TRS
	CSI-RS/TRS is assumed to be off (for RS overhead)

	MCS/TBS
	From MCS Table 1 (TS38.214): MCS 22 (64QAM).
Note: It is assumed that NohPRB = 0 for MCS calculations.



Observation 1: Low MCS is less susceptible to phase rotation error. Consequently, we limited our simulation to high MCS, such as MCS 22 (64QAM – CR 0.46).

Applying low MCS in the presence of PN effects should be thoroughly studied. It is well expected that ICI compensation filtering could not help even by increasing the filter length.

Observation 2: For low MCS, the companies are encouraged to consider either CPE compensation only or to investigate new ICI compensation techniques while keeping same Rel-15 PTRS pattern.
2.2 Simulation results

In this section, we will present the normalized PDSCH throughput as function of the signal to noise ratio (SNR). As per RAN4 PDSCH metric, we will refer to SNR1 and SNR2 as the corresponding SNR value to 70% of the peak throughput value when using PN models Set 1 and Set 2, respectively.  
Furthermore, it is worth mentioning that CPE+ICI in the Tables 1.1 – 4.2 refers to the SNR{1,2} values when applying the ICI compensation filtering of lengths 3 (u = 1) and 5 (u = 2). In the sequel, we present the simulation setup tables that we have used.

SCS 120 KHz/CBW 100 MHz
	[bookmark: _Hlk100758431]Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	PN compensation
	Antenna configuration

	Test
1-1
	70GHz
	100MHz / 120kHz
	22
	1
	TDLA10-200
TDLD10-200
	CPE
CPE+ICI
	2x2 ULA Low

	Test
1-2
	70GHz
	100MHz / 120kHz
	22
	1
	TDLA10-650
TDLD10-650
	CPE
CPE+ICI
	2x2 ULA Low


 
SCS 120 KHz/CBW 400 MHz
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	PN compensation
	Antenna configuration

	Test
2-1
	70GHz
	400MHz / 120kHz
	22
	1
	TDLA10-200
TDLD10-200
	CPE
CPE+ICI
	2x2 ULA Low

	Test
2-2
	70GHz
	400MHz / 120kHz
	22
	1
	TDLA10-650
TDLD10-650
	CPE
CPE+ICI
	2x2 ULA Low




SCS 480 KHz/CBW 400 MHz
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	PN compensation
	Antenna configuration

	Test
3-1
	70GHz
	400MHz / 480kHz
	22
	1
	TDLA10-200
TDLD10-200
	CPE
CPE+ICI
	2x2 ULA Low

	Test
3-2
	70GHz
	400MHz / 480kHz
	22
	1
	TDLA10-650
TDLD10-650
	CPE
CPE+ICI
	2x2 ULA Low



SCS 480 KHz/CBW 1600 MHz
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	PN compensation
	Antenna configuration

	Test
3-1
	70GHz
	1600MHz / 480kHz
	22
	1
	TDLA10-200
TDLD10-200
	CPE
CPE+ICI
	2x2 ULA Low

	Test
3-2
	70GHz
	1600MHz / 480kHz
	22
	1
	TDLA10-650
TDLD10-650
	CPE
CPE+ICI
	2x2 ULA Low



For the sake of quality of presentation, we moved all figures in the Appendix A.1.
2.2.1 SCS/CBW = 120 KHz/100 MHz results

Considering our benchmark, when no PN applied at both sides, the achieved SNR at 70% of the peak throughput have been gathered in Table 1.1.

Table 1.1 - Reference values for optimal cases where no PN applied for SCS 120 KHz/ CBW 100 MHz.
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	SNR (dB) @
70% Max                      Throughput
	Antenna configuration

	
No PN
	
70GHz
	
100MHz / 120kHz
	
22
	
1
	TDLA10-200
	12.02
	
2x2 ULA Low

	
	
	
	
	
	TDLD10-200
	8.18
	

	
	
	
	
	
	TDLA10-650
	12.71
	

	
	
	
	
	
	TDLD10-650
	8.38
	



In Table 1.2, and when using PN model Set 1, we can note that ICI compensation filter did not enhance the performance where the needed SNR1 increases by 0.2 to 0.25 dB compared to CPE compensation only. 

Observation 3: Considering 66 PRBs, the PTRS samples are not enough to provide a fair estimate of the filter taps. The results worsen when we increase the filter length more than 5 (u > 2). 

As it will be shown with SCS 480/400 MHz (66 RBs), the results (SNR2), considering TR 38.808 Set 2 PN model, lead to the same observation. 

Observation 4: For SCS 120 KHz/ CBW 100 MHz, SNR1 and SNR2 converge to the same range of values (±0.2 dB).

Table 1.2 - SNR values @ 70% of the peak Throughput for SCS 120 KHz/CBW 100 MHz when PN applies either at both sides or at UE (Rx) only.
	
	PN @ both sides
	PN @ RX (UE) only

	Test case
	CBW
/
SCS
	Propaga-
tion condition
	PN compensation
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput

	Test
1-1

	






100MHz / 120kHz

	TDLA10-200
	No Comp
	16.39
	NaN
	-
	-

	
	
	
	CPE
	14.13
	16.63
	13.53
	15.55

	
	
	
	CPE+ICI, u = 1
	14.17
	14.68
	13.66
	14.41

	
	
	
	CPE+ICI, u = 2
	14.38
	14.20
	13.88
	14.02

	
	
	TDLD10-200
	No Comp
	11.78
	NaN
	-
	-

	
	
	
	CPE
	10.19
	12.19
	9.58
	11.39

	
	
	
	CPE+ICI, u = 1
	10.23
	10.68
	9.71
	10.42

	
	
	
	CPE+ICI, u = 2
	10.42
	10.28
	10.00
	10.11

	Test
1-2

	
	TDLA10-650
	No Comp
	17.00
	NaN
	-
	-

	
	
	
	CPE
	14.74
	17.16
	14.20
	16.14

	
	
	
	CPE+ICI, u = 1
	14.82
	15.30
	14.30
	15.03

	
	
	
	CPE+ICI, u = 2
	15.03
	14.86
	14.57
	14.67

	
	
	TDLD10-650
	No Comp
	11.93
	NaN
	-
	-

	
	
	
	CPE
	10.38
	12.36
	9.78
	11.56

	
	
	
	CPE+ICI, u = 1
	10.41
	10.87
	9.97
	10.61

	
	
	
	CPE+ICI, u = 2
	10.61
	10.46
	10.20
	10.31



2.2.2 SCS/CBW = 120 KHz/400 MHz results

The results when no PN applied are presented in Table 2.1.

Table 2.1 - Reference values for optimal cases where no PN applied for SCS 120 KHz/ CBW 400 MHz.
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	SNR (dB) @
70% Max                      Throughput
	Antenna configuration

	
No PN
	
70GHz
	
400MHz / 120kHz
	
22
	
1
	TDLA10-200
	12.79
	
2x2 ULA Low

	
	
	
	
	
	TDLD10-200
	8.22
	

	
	
	
	
	
	TDLA10-650
	13.37
	

	
	
	
	
	
	TDLD10-650
	8.41
	



In this case, when 264 RBs have been used, Table 2.2 shows that the ICI compensation boosted the performance by reducing the needed SNR (dB) to achieve 70% of the peak throughput. In this case, the issue raised in Observation 3 has been relaxed, thus, lead to a better result.

Observation 5: With high PRB allocation, CPE+ICI compensation performs well when using SCS 120 KHz.

Observation 6: For SCS 120 KHz/ CBW 100 MHz, the achieved gain with CPE+ICI compensation depends on the applied PN model. More discussion should be held to align the conclusions. 

Table 2.2 - SNR values @ 70% of the peak Throughput for SCS 120 KHz/CBW 400 MHz when PN applies either at both sides or at UE (Rx) only.
	
	PN @ both sides
	PN @ RX (UE) only

	Test case
	CBW
/
SCS
	Propaga-
tion condition
	PN compensation
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput

	Test
2-1

	






400MHz / 120kHz

	TDLA10-200
	No Comp
	21.10
	NaN
	-
	-

	
	
	
	CPE
	15.33
	26.3
	14.47
	19.07

	
	
	
	CPE+ICI, u = 1
	14.82
	16.24
	14.20
	15.67

	
	
	
	CPE+ICI, u = 2
	14.64
	15.17
	14.10
	14.73

	
	
	TDLD10-200
	No Comp
	21.36
	NaN
	-
	-

	
	
	
	CPE
	10.66
	24.29
	9.88
	13.69

	
	
	
	CPE+ICI, u = 1
	10.25
	11.52
	9.61
	11.00

	
	
	
	CPE+ICI, u = 2
	10.09
	10.63
	9.53
	10.28

	Test
2-2

	
	TDLA10-650
	No Comp
	25
	NaN
	-
	-

	
	
	
	CPE
	15.80
	NaN
	15.06
	19.50

	
	
	
	CPE+ICI, u = 1
	15.36
	16.61
	14.79
	16.09

	
	
	
	CPE+ICI, u = 2
	15.19
	15.61
	14.67
	15.26

	
	
	TDLD10-650
	No Comp
	20.08
	NaN
	-
	-

	
	
	
	CPE
	10.85
	20.27
	10.12
	13.88

	
	
	
	CPE+ICI, u = 1
	10.41
	11.64
	9.81
	11.17

	
	
	
	CPE+ICI, u = 2
	10.25
	10.73
	9.70
	10.40



2.2.3 SCS/CBW = 480 KHz/400 MHz results

The results when no PN applied are presented in Table 3.1.

Table 3.1 - Reference values for optimal cases where no PN applied for SCS 480 KHz/ CBW 400 MHz.
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	SNR (dB) @
70% Max                      Throughput
	Antenna configuration

	
No PN
	
70GHz
	
400MHz / 480kHz
	
22
	
1
	TDLA10-200
	12.13
	
2x2 ULA Low

	
	
	
	
	
	TDLD10-200
	8.27
	

	
	
	
	
	
	TDLA10-650
	12.21
	

	
	
	
	
	
	TDLD10-650
	8.35
	



Referring to Table 3.2, we can draw the following observation.

Observation 7: Considering same PRB number, SCS 480 KHz/ CBW 400 MHz leads to the same conclusion on the application of the CPE+ICI compensation as SCS 120 KHz/ CBW 100 MHz (Observation 3).

Observation 8: Companies are invited to check both PN model to decide which to use especially that the ICI compensation benefit depends on it when using low PRB number.

Table 3.2 - SNR values @ 70% of the peak Throughput for SCS 480 KHz/CBW 400 MHz when PN applies either at both sides or at UE (Rx) only.
	Y
	PN @ both sides
	PN @ RX (UE) only

	Test case
	CBW
/
SCS
	Propaga-
tion condition
	PN compensation
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput

	Test
3-1

	






400MHz / 480kHz

	TDLA10-200
	No Comp
	17.97
	NaN
	-
	-

	
	
	
	CPE
	14.38
	15.00
	13.67
	14.60

	
	
	
	CPE+ICI, u = 1
	13.95
	13.69
	13.53
	13.52

	
	
	
	CPE+ICI, u = 2
	13.99
	13.75
	13.65
	13.62

	
	
	TDLD10-200
	No Comp
	12.64
	NaN
	-
	-

	
	
	
	CPE
	10.27
	10.60
	9.67
	10.35

	
	
	
	CPE+ICI, u = 1
	10.01
	9.67
	9.60
	9.56

	
	
	
	CPE+ICI, u = 2
	10.08
	9.79
	9.74
	9.67

	Test
3-2

	
	TDLA10-650
	No Comp
	21.95
	NaN
	-
	-

	
	
	
	CPE
	14.34
	14.81
	13.68
	14.48

	
	
	
	CPE+ICI, u = 1
	13.94
	13.56
	13.54
	13.42

	
	
	
	CPE+ICI, u = 2
	13.96
	13.63
	13.66
	13.53

	
	
	TDLD10-650
	No Comp
	29.58
	NaN
	-
	-

	
	
	
	CPE
	10.26
	10.53
	9.67
	10.29

	
	
	
	CPE+ICI, u = 1
	9.98
	9.60
	9.60
	9.51

	
	
	
	CPE+ICI, u = 2
	10.07
	9.70
	9.75
	9.63



2.2.4 SCS/CBW = 480 KHz/1600 MHz results

The results when no PN applied are presented in Table 4.1.

Table 4.1 - Reference values for optimal cases where no PN applied for SCS 480 KHz/ CBW 1600 MHz.
	Test case
	Carrier frequency (fc)
	CBW/SCS
	MCS
	Rank
	Propagation condition
	SNR (dB) @
70% Max                      Throughput
	Antenna configuration

	
No PN
	
70GHz
	
1600MHz / 120kHz
	
22
	
1
	TDLA10-200
	12.59
	
2x2 ULA Low

	
	
	
	
	
	TDLD10-200
	8.37
	

	
	
	
	
	
	TDLA10-650
	12.63
	

	
	
	
	
	
	TDLD10-650
	8.44
	



Observation 9: When using high SCS and large PRB number, the CPE+ICI compensation use is legitimate. The performance enhancement is obvious, and the extra complexity carried by the ICI filtering is justified.




Table 4.2 - SNR values @ 70% of the peak Throughput for SCS 480 KHz/CBW 1600 MHz when PN applies either at both sides or at UE (Rx) only.
	y
	PN @ both sides
	PN @ RX (UE) only

	Test case
	CBW
/
SCS
	Propaga-
tion condition
	PN compensation
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput
	SNR1 (dB) @
70% Max                      Throughput
	SNR2 (dB) @
70% Max                      Throughput

	Test
4-1

	






1600
MHz 
/ 
480
KHz

	TDLA10-200
	No Comp
	NaN
	NaN
	-
	-

	
	
	
	CPE
	15.77
	17.81
	14.66
	16.96

	
	
	
	CPE+ICI, u = 1
	14.67
	14.77
	14.02
	14.42

	
	
	
	CPE+ICI, u = 2
	14.35
	14.56
	13.80
	14.23

	
	
	TDLD10-200
	No Comp
	NaN
	NaN
	-
	-

	
	
	
	CPE
	11.15
	12.54
	10.27
	11.88

	
	
	
	CPE+ICI, u = 1
	10.32
	10.36
	9.72
	10.05

	
	
	
	CPE+ICI, u = 2
	10.04
	10.18
	9.56
	9.90

	Test
4-2

	
	TDLA10-650
	No Comp
	NaN
	NaN
	-
	-

	
	
	
	CPE
	15.64
	17.58
	14.59
	16.74

	
	
	
	CPE+ICI, u = 1
	14.47
	14.34
	13.87
	14.08

	
	
	
	CPE+ICI, u = 2
	14.13
	14.13
	13.65
	13.89

	
	
	TDLD10-650
	No Comp
	NaN
	NaN
	-
	-

	
	
	
	CPE
	11.07
	12.35
	10.24
	11.74

	
	
	
	CPE+ICI, u = 1
	10.18
	10.06
	9.63
	9.82

	
	
	
	CPE+ICI, u = 2
	9.87
	9.84
	9.47
	9.67



3	Summary
In this paper, we provided some initial simulation results that should help in the definition of the PDSCH requirements. In the following, some useful observations that can be further discussed.
Observation 1: Low MCS is less susceptible to phase rotation error. Consequently, we limited our simulation to high MCS, such as MCS 22 (64QAM – CR 0.46).
Observation 2: For low MCS, the companies are encouraged to consider either CPE compensation only or to investigate new ICI compensation techniques while keeping same Rel-15 PTRS pattern.
Observation 3: Considering 66 PRBs, the PTRS samples are not enough to provide a fair estimate of the filter taps. The results worsen when we increase the filter length more than 5 (u > 2). 
Observation 4: For SCS 120 KHz/ CBW 100 MHz, SNR1 and SNR2 converge to the same range of values (±0.2 dB).
Observation 5: With high PRB allocation, CPE+ICI compensation performs well when using SCS 120 KHz.
Observation 6: For SCS 120 KHz/ CBW 100 MHz, the achieved gain with CPE+ICI compensation depends on the applied PN model. More discussion should be held to align the conclusions.
Observation 7: Considering same PRB number, SCS 480 KHz/ CBW 400 MHz leads to the same conclusion on the application of the CPE+ICI compensation as SCS 120 KHz/ CBW 100 MHz (Observation 3).
Observation 8: Companies are invited to check both PN model to decide which to use especially that the ICI compensation benefit depends on it when using low PRB number.
Observation 9: When using high SCS and large PRB number, the CPE+ICI compensation use is legitimate. The performance enhancement is obvious, and the extra complexity carried by the ICI filtering is justified.
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Appendix	Simulation assumption
A.1	PDSCH Performance Results
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[image: ][image: ]
               (c) TDLD 10-200 (Set 1)                        (d) TDLD 10-200 (Set 2)
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             (e) TDLA 10-650 (Set 1)                          (f) TDLA 10-650 (Set 2)
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             (g) TDLD 10-650 (Set 1)                          (h) TDLD 10-650 (Set 2)
Fig 1 – Normalized throughput as function of SNR for PDSCH using (SCS,CBW) = (120 KHz, 100 MHz) in {TDLA 10-200, TDLD 10-200, TDLA 10-650, TDLD 10-650} channels in the presence of PN models {Set 1, Set 2} either at both sides or at the Rx (UE) only. The demodulation has been carried out using CPE only or CPE+ICI with different filter lengths {3, 5}. We included No PN and No Compensation cases as benchmark.
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               (c) TDLD 10-200 (Set 1)                        (d) TDLD 10-200 (Set 2)
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             (e) TDLA 10-650 (Set 1)                          (f) TDLA 10-650 (Set 2)
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             (g) TDLD 10-650 (Set 1)                          (h) TDLD 10-650 (Set 2)
Fig 2 – Normalized throughput as function of SNR for PDSCH using (SCS,CBW) = (120 KHz, 400 MHz) in {TDLA 10-200, TDLD 10-200, TDLA 10-650, TDLD 10-650} channels in the presence of PN models {Set 1, Set 2} either at both sides or at the Rx (UE) only. The demodulation has been carried out using CPE only or CPE+ICI with different filter lengths {3, 5}. We included No PN and No Compensation cases as benchmark.
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               (c) TDLD 10-200 (Set 1)                        (d) TDLD 10-200 (Set 2)
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             (e) TDLA 10-650 (Set 1)                          (f) TDLA 10-650 (Set 2)
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             (g) TDLD 10-650 (Set 1)                          (h) TDLD 10-650 (Set 2)
Fig 3 – Normalized throughput as function of SNR for PDSCH using (SCS,CBW) = (480 KHz, 400 MHz) in {TDLA 10-200, TDLD 10-200, TDLA 10-650, TDLD 10-650} channels in the presence of PN models {Set 1, Set 2} either at both sides or at the Rx (UE) only. The demodulation has been carried out using CPE only or CPE+ICI with different filter lengths {3, 5}. We included No PN and No Compensation cases as benchmark.
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               (c) TDLD 10-200 (Set 1)                        (d) TDLD 10-200 (Set 2)
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             (e) TDLA 10-650 (Set 1)                          (f) TDLA 10-650 (Set 2)
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             (g) TDLD 10-650 (Set 1)                          (h) TDLD 10-650 (Set 2)
Fig 4 – Normalized throughput as function of SNR for PDSCH using (SCS,CBW) = (480 KHz, 1600 MHz) in {TDLA 10-200, TDLD 10-200, TDLA 10-650, TDLD 10-650} channels in the presence of PN models {Set 1, Set 2} either at both sides or at the Rx (UE) only. The demodulation has been carried out using CPE only or CPE+ICI with different filter lengths {3, 5}. We included No PN and No Compensation cases as benchmark.
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