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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the NR extended to 71GHz demodulation requirements. In this contribution, simulation results based on previous meeting WF [1] are delivered for further discussion.     

2. Simulation result
Table 2.1 Simulation parameters for FR2-2 normal PUSCH demodulation
	Parameter
	Value

	Transform precoding
	Disabled and enabled

	Default TDD UL-DL pattern (Note 1)
	120kHz SCS:3D1S1U, S=10D:2G:2U
480kHz SCS: 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U

	HARQ
 
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
 
 
 
 
 
 
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS symbols
	pos1

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

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

	
	DM-RS port(s)
	{0}

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

	Time domain resource
 
	PUSCH mapping type
	B

	
	Start symbol index
	0

	
	Allocation length
	10

	Frequency domain resource
	RB assignment
	120kHz SCS: 100M and 400M
480kHz SCS: 400M

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2

	configuration
	Time density (LPT-RS)
	1

	Test metric
	Normalized throughput 
	70%

	Antenna 
	Tx and Rx configuration
	1Tx 2Rx, 2Tx2Rx

	Channel model
	100MHz CBW: TDLA30-650, TDLD30-200;
>=400MHz CBW: TDLA10-650, TDLD10-200 

	MCS
	64QAM MCS table index
	4,16, 20, [18]

	Phase noise 
	Model sets in TR38.808
	Set#1

	Note1: 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                                    
Note2: CPE compensation is considered. 




Table 2.2 Simulation results for FR2-2 normal PUSCH demodulation, 120kHz SCS, 100MHz
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	MCS
	PN
Model 
	Precoding
	SNR (dB)

	
	
	
	
	
	
	
	
	No CPE
	CPE

	1
	2
	Normal
	TDLA30-650
	70%
	4
	Set1
	Disabled
	-3.23
	-2.68

	
	
	
	
	
	
	
	Enabled
	-3
	-2.8

	
	
	
	TDLA30-650
	
	16
	Set1
	Disabled
	7.42
	8.07

	
	
	
	TDLD30-200
	
	18
	Set1
	Disabled
	7.49
	8.55

	
	
	
	TDLD30-200
	
	20
	Set1
	Disabled
	9.19
	10.32

	2
	2
	Normal
	TDLA30-650
	70%
	4
	Set1
	Disabled
	0.59
	1.18

	
	
	
	TDLA30-650
	
	16
	Set1
	Disabled
	14.37
	15.08

	
	
	
	TDLD30-200
	
	16
	Set1
	Disabled
	9.81
	11.28

	
	
	
	TDLD30-200
	
	18
	Set1
	Disabled
	11.18
	12.35

	
	
	
	TDLD30-200
	
	20
	Set1
	Disabled
	13.42
	14.56



Table 2.3 Simulation results for FR2-2 normal PUSCH demodulation, 120kHz SCS, 400MHz	Comment by Nicholas Pu: Falcon results

	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	MCS
	PN
Model 
	Precoding
	SNR (dB)

	
	
	
	
	
	
	
	
	No CPE
	CPE

	1
	2
	Normal
	TDLA10-650
	70%
	4
	Set1
	Disabled
	-3.37
	-3.15

	
	
	
	TDLA10-650
	
	16
	Set1
	Disabled
	7.87
	8.39

	
	
	
	TDLD10-200
	
	18
	Set1
	Disabled
	7.54
	7.97

	
	
	
	TDLD10-200
	
	20
	Set1
	Disabled
	9.57
	10.07

	2
	2
	Normal
	TDLA10-650
	70%
	4
	Set1
	Disabled
	0.55
	0.87

	
	
	
	TDLA10-650
	
	16
	Set1
	Disabled
	16.28
	16.96

	
	
	
	TDLD10-200
	
	16
	Set1
	Disabled
	9.6
	10.4

	
	
	
	TDLD10-200
	
	18
	Set1
	Disabled
	11.12
	11.62

	
	
	
	TDLD10-200
	
	20
	Set1
	Disabled
	13.2
	13.71



 Table 2.3 Simulation results for FR2-2 normal PUSCH demodulation, 480kHz SCS, 400MHz
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	MCS
	PN
Model 
	Precoding
	SNR (dB)

	
	
	
	
	
	
	
	
	No CPE
	CPE

	1
	2
	Normal
	TDLA10-650
	70%
	4
	Set1
	Disabled
	-2.91
	-2.5

	
	
	
	
	
	
	
	Enabled
	-2.76
	-2.72

	
	
	
	TDLA10-650
	
	16
	Set1
	Disabled
	7.53
	8.13

	
	
	
	TDLD10-200
	
	18
	Set1
	Disabled
	7.46
	8.54

	
	
	
	TDLD10-200
	
	20
	Set1
	Disabled
	9.21
	10.39

	2
	2
	Normal
	TDLA10-650
	70%
	4
	Set1
	Disabled
	1.04
	1.38

	
	
	
	TDLA10-650
	
	16
	Set1
	Disabled
	14.48
	15.17

	
	
	
	TDLD10-200
	
	16
	Set1
	Disabled
	9.75
	11.39

	
	
	
	TDLD10-200
	
	18
	Set1
	Disabled
	11.24
	12.43

	
	
	
	TDLD10-200
	
	20
	Set1
	Disabled
	13.5
	14.75




3. Conclusions
Simulation results for FR2-2 PUSCH demodulation are delivered.

4. References
[1]	R4-2217372, WF on PUSCH demodulation requirements for FR2-2, Nokia, Nokia Shanghai Bell, RAN4#104bis-e

Annex Channel model
Table A.1 Simplified TDLA10 model (16 taps, 2ns resolution)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-16.1
	Rayleigh

	2
	4
	0
	Rayleigh

	3
	6
	-4
	Rayleigh

	4
	8
	-10.2
	Rayleigh

	5
	16
	-18.6
	Rayleigh

	6
	18
	-9.3
	Rayleigh

	7
	22
	-13.7
	Rayleigh

	8
	24
	-17.9
	Rayleigh

	9
	26
	-13.5
	Rayleigh

	10
	30
	-14
	Rayleigh

	11
	40
	-15.4
	Rayleigh

	12
	44
	-18.9
	Rayleigh

	13
	46
	-21.0
	Rayleigh

	14
	48
	-21.6
	Rayleigh

	15
	50
	-19.3
	Rayleigh

	16
	96
	-25.9
	Rayleigh



Table A.2 Simplified TDLA30 model (12 taps, 5ns resolution)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	Rayleigh

	3
	15
	-5.1
	Rayleigh

	4
	20
	-5.1
	Rayleigh

	5
	25
	-9.6
	Rayleigh

	6
	50
	-8.2
	Rayleigh

	7
	65
	-13.1
	Rayleigh

	 8
	75
	-11.5
	Rayleigh

	9
	105
	-11.0
	Rayleigh

	10
	135
	-16.2
	Rayleigh

	11
	150
	-16.6
	Rayleigh

	12
	290
	-26.2
	Rayleigh



Table A.3 Simplified TDLD10 model (10 taps, 2ns resolution)
	Tap #
	2ns resolution
	Fading distribution

	
	Delay [ns]
	Power [dB]
	

	1
	0
	-0.2
	LOS

	
	0
	-12.4
	Rayleigh

	2
	6
	-21.1
	Rayleigh

	3
	14
	-16.7
	Rayleigh

	4
	18
	-18.3
	Rayleigh

	5
	26
	-22
	Rayleigh

	6
	40
	-27.9
	Rayleigh

	7
	80
	-23.7
	Rayleigh

	8
	94
	-24.9
	Rayleigh

	9
	98
	-30.0
	Rayleigh

	10
	126
	-27.7
	Rayleigh

	Note 1:	Tap #1 follows a Ricean distribution.



Table A.4 Simplified TDLD30 model (10 taps, 5ns resolution)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	 8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh

	Note 1:	Tap #1 follows a Ricean distribution.


 
