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1	Introduction
[bookmark: _Hlk528680199]By the end of last RAN4#109 meeting, companies were encouraged to bring initial evaluations on different Doppler shift values. In this contribution, we provided our initial simulation results configuring different Doppler-shift values. In addition, we provided the simulation results for studying the k-factor and phase noise impact.     
2	Discussion
2.1 Simulation assumptions
Table 2.1-1 Simulation parameters for NR NTN PDSCH on Ka band
	Parameter
	Unit
	Value

	Center Frequency 
	　GHz
	20

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	　
	FDD

	TDD Slot Configuration
	　
	N/A

	Channel model
	
	NTN-TDLC5-600/1200/2000

	MCS/Rank
	
	Rank 1
 QPSK 0.3
16QAM 0.48
64QAM 0.46

	Antenna configuration
	
	1T1R 

	Transform precoding
	
	CP-OFDM

	HARQ
	Maximum number of HARQ transmissions
	
	16/32 and disabled

	
	RV sequence
	
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	
	1

	
	DM-RS duration
	
	single-symbol DM-RS

	
	Additional DM-RS position
	
	pos 1

	
	Number of DM-RS CDM group(s) without data
	
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	
	-3 dB

	
	DM-RS port
	
	{0}

	
	DM-RS sequence generation
	
	NID0=0, nSCID =0

	Time domain resource assignment
	PDSCH mapping type
	
	A

	
	Start symbol
	
	2

	
	Allocation length
	
	12

	Frequency domain resource assignment
	RB assignment
	
	100MHz for 120kHz SCS

	Test metric
	
	70% of max throughput at target SNR.



2.2 Simulation results 
2.2.1 Study of k-factor
In this section, we provided our evaluations on the study of different k-factor values. According to TR38.811 Table 6.7.2-7b and together considering the elevation angle equals to 30o, the corresponding average K-factor = 8.4dB. In Rel-17, however, we already defined NTN-TDLC3.5-200 channel model with k-factor 8.04. To avoid defining new channel model profile with the only difference k-factor, we have studied the performance difference with two k-factor values.
Corresponding simulation results have been summarized in Table 2.2.1-1 and 2.2.1-2.
Table 2.2.1-1 Simulation results NR NTN PDSCH on Ka band with k-factor=8.4
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	k-factor(dB)
	Antenna configuration / Rank
	
	

	
	
	
	
	Fraction of maximum throughput (%)
	DM-RS Additional position
	HARQ
	MCS
	SNR (dB)

	
	
	
	
	
	
	
	
	
	

	100MHz/120kHz
	NTN-TDLC5- 2000Hz
	8,4
	1x1, Rank 1
	70
	Pos1
	disabled
	4
	-0.10
	

	
	
	
	
	
	
	enabled
	4
	-0.92
	

	
	
	
	
	
	
	disabled
	13
	7.82
	

	
	
	
	
	
	
	enabled
	13
	6.81
	

	
	
	
	
	
	
	disabled
	18
	11.47
	

	
	
	
	
	
	
	enabled
	18
	10.38
	

	100MHz/120kHz
	NTN-TDLC5- 600Hz(doppler)
	8,4
	1x1, Rank 1
	70
	Pos1
	disabled
	4
	0.19
	

	
	
	
	
	
	
	enabled
	4
	-1.25
	

	
	
	
	
	
	
	disabled
	13
	8.06
	

	
	
	
	
	
	
	enabled
	13
	6.45
	

	
	
	
	
	
	
	disabled
	18
	11.67
	

	
	
	
	
	
	
	enabled
	18
	9.91
	

	100MHz/120kHz
	NTN-TDLC5- 1200Hz(doppler)
	8,4
	1x1, Rank 1
	70
	Pos1
	disabled
	4
	-0.03
	

	
	
	
	
	
	
	enabled
	4
	-1.14
	

	
	
	
	
	
	
	disabled
	13
	7.89
	

	
	
	
	
	
	
	enabled
	13
	6.60
	

	
	
	
	
	
	
	disabled
	18
	11.51
	

	
	
	
	
	
	
	enabled
	18
	10.13
	



Table 2.2.1-2 Simulation results NR NTN PDSCH on Ka band with k-factor=8.05
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	k-factor(dB)
	Antenna configuration / Rank
	
	

	
	
	
	
	Fraction of maximum throughput (%)
	DM-RS Additional position
	HARQ
	MCS
	SNR (dB)

	
	
	
	
	
	
	
	
	
	

	100MHz/120kHz
	NTN-TDLC5- 2000Hz
	8,05
	1x1, Rank 1
	70
	Pos1
	disabled
	4
	-0.04
	

	
	
	
	
	
	
	enabled
	4
	-0.90
	

	
	
	
	
	
	
	disabled
	13
	7.88
	

	
	
	
	
	
	
	enabled
	13
	6.86
	

	
	
	
	
	
	
	disabled
	18
	11.53
	

	
	
	
	
	
	
	enabled
	18
	10.39
	

	100MHz/120kHz
	NTN-TDLC5- 600Hz(doppler)
	8,05
	1x1, Rank 1
	70
	Pos1
	disabled
	4
	0.26
	

	
	
	
	
	
	
	enabled
	4
	-1.22
	

	
	
	
	
	
	
	disabled
	13
	8.12
	

	
	
	
	
	
	
	enabled
	13
	6.46
	

	
	
	
	
	
	
	disabled
	18
	11.74
	

	
	
	
	
	
	
	enabled
	18
	9.93
	

	100MHz/120kHz
	NTN-TDLC5- 1200Hz(doppler)
	8,05
	1x1, Rank 1
	70
	Pos1
	disabled
	4
	0.03
	

	
	
	
	
	
	
	enabled
	4
	-1.11
	

	
	
	
	
	
	
	disabled
	13
	7.93
	

	
	
	
	
	
	
	enabled
	13
	6.64
	

	
	
	
	
	
	
	disabled
	18
	11.57
	

	
	
	
	
	
	
	enabled
	18
	10.15
	



Observation 1:	The SNR values at 70% throughput are nearly the same for both k-factors 8.4 and 8.05.	
Observation 2:  The NTN-TDLC with 5ns and 2000Hz Doppler can be feasible for 120kHz SCS with DM-RS 1+1 configuration. 	

2.2.2 Study of phase noise impact
In this section we provided our evaluations for the purpose of studying the phase noise impact.
Two phase noise models have been considered. Basic assumptions are as follows:
· Bandwidth (MHz) / Subcarrier spacing (kHz): 100MHz/120Hz
· Antenna configuration / Rank: 1x1, rank 1
· Fraction of maximum throughput (%): 70
· DMRS additional position: Pos1

Table 2.2.2-1 Simulation results with phase noise model 1 [2]
	Propagation condition
	k-factor
(dB)
	HARQ
	MCS
	SNR (dB)     No PN         (50k Slots)
	SNR (dB)             PN Model 1 with No Compensation   (50k Slots)
	Gap

	NTN-TDLC5- 2000Hz
	8,09
	disabled
	4
	0.02
	0.16
	0.14

	
	
	enabled
	4
	-0.73
	-0.58
	0.15

	
	
	disabled
	13
	7.95
	8.26
	0.31

	
	
	enabled
	13
	7.08
	7.36
	0.28

	
	
	disabled
	18
	11.55
	11.89
	0.34

	
	
	enabled
	18
	10.64
	10.99
	0.35

	NTN-TDLC5- 600Hz(doppler)
	8,09
	disabled
	4
	-0.15
	-0.03
	0.12

	
	
	enabled
	4
	-1.36
	-1.26
	0.1

	
	
	disabled
	13
	7.75
	7.9
	0.15

	
	
	enabled
	13
	6.35
	6.61
	0.26

	
	
	disabled
	18
	11.35
	11.65
	0.3

	
	
	enabled
	18
	9.85
	10.21
	0.36

	NTN-TDLC5- 1200Hz(doppler)
	8,09
	disabled
	4
	0.02
	0.16
	0.14

	
	
	enabled
	4
	-1.08
	-0.94
	0.14

	
	
	disabled
	13
	7.9
	8.23
	0.33

	
	
	enabled
	13
	6.65
	6.91
	0.26

	
	
	disabled
	18
	11.5
	11.85
	0.35

	
	
	enabled
	18
	10.2
	10.53
	0.33



Table 2.2.2-2 Simulation results with phase noise model 2 [2]
	Propagation condition
	k-factor
(dB)
	HARQ
	MCS
	SNR (dB)     No PN         (50k Slots)
	SNR (dB)             PN Model 2 with No Compensation   (50k Slots)
	Gap

	NTN-TDLC5- 2000Hz
	8,09
	disabled
	4
	0.02
	0.18
	0.16

	
	
	enabled
	4
	-0.73
	-0.58
	0.15

	
	
	disabled
	13
	7.95
	8.26
	0.31

	
	
	enabled
	13
	7.08
	7.37
	0.29

	
	
	disabled
	18
	11.55
	11.88
	0.33

	
	
	enabled
	18
	10.64
	10.98
	0.34

	NTN-TDLC5- 600Hz(doppler)
	8,09
	disabled
	4
	-0.15
	-0.03
	0.12

	
	
	enabled
	4
	-1.36
	-1.25
	0.11

	
	
	disabled
	13
	7.75
	7.99
	0.24

	
	
	enabled
	13
	6.35
	6.62
	0.27

	
	
	disabled
	18
	11.35
	11.68
	0.33

	
	
	enabled
	18
	9.85
	10.21
	0.36

	NTN-TDLC5- 1200Hz(doppler)
	8,09
	disabled
	4
	0.02
	0.17
	0.15

	
	
	enabled
	4
	-1.08
	-0.93
	0.15

	
	
	disabled
	13
	7.9
	8.21
	0.31

	
	
	enabled
	13
	6.65
	6.91
	0.26

	
	
	disabled
	18
	11.5
	11.85
	0.35

	
	
	enabled
	18
	10.2
	10.52
	0.32



Observation 3: The maximum gap between the SNR no phase noise and SNR with phase noise is 0.36dB
Observation 4: There is only minor impact to PDSCH performance from phase noise under the frequency of 20GHz
3	Summary
In this contribution, we provided our simulation results for NR NTN enhancement PDSCH demodulation initial studies.
We summarized our observations as follows:
Observation 1:	The SNR values at 70% throughput are nearly the same for both k-factors 8.4 and 8.05.	
Observation 2:  The NTN-TDLC with 5ns and 2000Hz Doppler can be feasible for 120kHz SCS with DM-RS 1+1 configuration. 
Observation 3: The maximum gap between the SNR no phase noise and SNR with phase noise is 0.36dB
Observation 4: There is only minor impact to PDSCH performance from phase noise under the frequency of 20GHz
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