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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, we present the simulation result of PDSCH 
2	Discussion
Based on the simulation assumption in [1], we provide the simulation result of PDSCH performance. Table A.1, Table A.2 and Table A.3 (in Appendix) are the test case list for FR1 FDD, FR1 TDD and FR2 TDD respectively. Table A.4 contains other detailed parameter setting in the simulation 
Table 2.1 is the 70% Tput SNR values of FR1 FDD tests and Table 2.2 is the 70% Tput SNR values of FR1 TDD tests. Figure A.2.1~Figure A.2.22 (in Appendix) are the corresponding performance curves  
Table 2.1 70% Tput SNR of FR1 FDD tests 
	Case Number
	70% Tput SNR – 2RX
	70% Tput SNR – 4RX

	FR1-FDD1
	-2.26
	-4.51

	FR1-FDD2
	-1.64
	-3.97

	FR1-FDD3
	21.56
	17.9

	FR1-FDD4
	17.7
	14.21

	FR1 FDD5
	12.29
	6.17

	FR1-FDD6
	24.35
	16.12

	FR1-FDD7
	18.3
	10.97

	FR1-FDD8
	N/A
	9.78

	FR1-FDD9
	N/A
	14.57

	FR1-FDD10
	21.92/
15.16 (R-ML)
	N/A

	FR1-FDD11
	N/A
	33.31/
18.62 (R-ML)



Table 2.2 70% Tput SNR of FR1 TDD tests
	Case Number
	70% Tput SNR – 2RX
	70% Tput SNR – 4RX

	FR1-TDD1
	-1.78
	-4.68

	FR1-TDD2
	-1.36
	-4.09

	FR1-TDD3
	22.09
	18.24

	FR1-TDD4
	18.29
	14.57

	FR1-TDD5
	13.21
	6.32

	FR1-TDD6
	26.96
	16.72

	FR1-TDD7
	19.59
	11.35

	FR1-TDD8
	N/A
	9.93

	FR1-TDD9
	N/A
	14.78

	FR1-TDD10
	22.59/
15.77(R-ML)
	N/A

	FR1-TDD11
	N/A
	33.2/
19.16(R-ML)



Table 2.3 70% Tput SNR of FR2 TDD tests
	Case Number
	70% Tput SNR

	FR2-1
	

	FR2-2
	

	FR2-3
	

	FR2-4
	

	FR2-5
	

	FR2-6
	



Observation 1: The performance difference between MMSE-IRC and R-ML is quite large in the channel with median correlation. To guarantee the system performance, the performance requirement of R-ML receiver should be included in the test case
3	Conclusions
In the contribution, we provide our simulation on PDSCH. We have the following observations:
[bookmark: _GoBack]Observation 1: The performance difference between MMSE-IRC and R-ML is quite large in the channel with median correlation. To guarantee the system performance, the performance requirement of R-ML receiver should be included in the test case
4	Reference
[1] R4-1809393, “Simulation assumptions for NR PDSCH demodulation performance requirements”, Intel

Appendix
Table A.1 PDSCH FR1 FDD test cases 
	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Channel Model
	Receiver

	FR1-FDD1
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD2
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-C 300ns, 100Hz
	MMSE-IRC

	FR1- FDD3
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	256QAM MCS 24
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD4
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	256QAM MCS 20
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD5
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD6
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	64QAM MCS 24
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD7
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	64QAM MCS 19
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD8
	10MHz/15kHz
	4Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD9
	10MHz/15kHz
	4Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 4
	TDL-A 30ns, 10Hz 
	MMSE-IRC

	FR1- FDD10
	10MHz/15kHz
	2Tx 2Rx ULA Med
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
R-ML

	FR1- FDD11
	10MHz/15kHz
	4Tx 4RX ULA Med A
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC
R-ML





Table A.2 PDSCH FR1 FDD test cases
	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Channel Model
	Receiver
	TDD Configuration

	FR1-TDD1
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	1

	FR1- TDD2
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	QPSK MCS 4
	Layer 1
	TDL-C 300ns, 100Hz
	MMSE-IRC
	2

	FR1- TDD3
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	256QAM MCS 24
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	3

	FR1- TDD4
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	256QAM MCS 20
	Layer 1
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	1

	FR1- TDD5
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	2

	FR1- TDD6
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	64QAM MCS 24
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	3

	FR1- TDD7
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	64QAM MCS 19
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	1

	FR1- TDD8
	40MHz/30kHz
	4Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	2

	FR1- TDD9
	40MHz/30kHz
	4Tx 4Rx ULA Low
	16QAM MCS 13
	Layer 4
	TDL-A 30ns, 10Hz 
	MMSE-IRC
	3

	FR1- TDD10
	40MHz/30kHz
	2Tx 2Rx ULA Med
	16QAM MCS 13
	Layer 2
	TDL-A 30ns, 10Hz 
	MMSE-IRC
R-ML
	1

	FR1- TDD11
	40MHz/30kHz
	4Tx 4RX ULA Med A
	16QAM MCS 13
	Layer 3
	TDL-A 30ns, 10Hz 
	MMSE-IRC
R-ML
	2



Table A.3 PDSCH FR2 TDD test cases
	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Receiver
	TDD Configuration

	FR2-1
	100MHz/120kHz
	2Tx 2Rx Low
	QPSK MCS 4
	Layer 1
	MMSE-IRC
	1

	FR2-2
	100MHz/120kHz
	2Tx 2Rx Low
	64QAM MCS 24
	Layer 1
	MMSE-IRC
	2

	FR2-3
	100MHz/120kHz
	2Tx 2Rx Low
	QPSK MCS 4
	Layer 2
	MMSE-IRC
	1

	FR2-4
	100MHz/120kHz
	2Tx 2Rx Low
	16QAM MCS 13
	Layer 2
	MMSE-IRC
	2

	FR2-5
	100MHz/120kHz
	2Tx 2Rx Low
	64QAM MCS 24
	Layer 2
	MMSE-IRC
	1

	FR2-6
	100MHz/120kHz
	2Tx 2Rx Low
	64QAM MCS 19
	Layer 2
	MMSE-IRC
	2

	FR2-7
	100MHz/120kHz
	2Tx 2Rx ULA Med
	16QAM MCS 13
	Layer 2
	MMSE-IRC
R-ML
	1



Table A.4 PDSCH simulation detailed parameter setting
	Items
	Setting
	Notes

	TDD UL/DL configurations
	· FR1 TDD
· Configuration 1: 7D1S2U, S =  6D:4G:4U
· Configuration 2: DDDSUDDSUU, S1(D,GP,U)=[10, 4, 0], S2(D, GP, U) = [10,4,0]
· Configuration 3: DDDSU, S=10D:2G:2U
· FR2 TDD
· Configuration 1: DDDSU, S=10D:2G:2U
· Configuration 2: DDSU, S=11D+3G
	

	HARQ process number
	· FDD: 4
· TDD: 16
	

	DMRS
	· 1 additional DMRS symbol
· FDM between DMRS and data
	Considering current test scenario, more than 1 additional DMRS symbol is not necessary

	TX EVM
	· FR1: No
· FR2: No
	

	
	
	

	
	
	

	
	
	



Figure A.2.1 PDSCH Tput – Test case FR1-FDD1 (Blue:2RX/Red:4RX)
[image: ]

Figure A.2.2 PDSCH Tput – Test case FR1-FDD2 (Blue:2RX/Red:4RX)
[image: ]
Figure A.2.3 PDSCH Tput – Test case FR1-FDD3 (Blue:2RX/Red:4RX)
[image: ]
Figure A.2.4 PDSCH Tput – Test case FR1-FDD4 (Blue:2RX/Red:4RX)
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Figure A.2.5 PDSCH Tput – Test case FR1-FDD5 (Blue:2RX/Red:4RX)
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Figure A.2.6 PDSCH Tput – Test case FR1-FDD6 (Blue:2RX/Red:4RX)
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Figure A.2.7 PDSCH Tput – Test case FR1-FDD7 (Blue:2RX/Red:4RX)
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Figure A.2.8 PDSCH Tput – Test case FR1-FDD8 (4RX)
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Figure A.2.9 PDSCH Tput – Test case FR1-FDD9 (4RX)
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Figure A.2.10 PDSCH Tput – Test case FR1-FDD10 (2RX - Blue:MMSE/Red:R-ML)
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Figure A.2.11 PDSCH Tput – Test case FR1-FDD11 (4RX - Blue:MMSE/Red:R-ML)
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Figure A.2.12 PDSCH Tput – Test case FR1-TDD1 (Blue:2RX/Red:4RX)
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Figure A.2.13 PDSCH Tput – Test case FR1-TDD2 (Blue:2RX/Red:4RX)
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Figure A.2.14 PDSCH Tput – Test case FR1-TDD3 (Blue:2RX/Red:4RX)
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Figure A.2.15 PDSCH Tput – Test case FR1-TDD4 (Blue:2RX/Red:4RX)
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Figure A.2.16 PDSCH Tput – Test case FR1-TDD5 (Blue:2RX/Red:4RX)
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Figure A.2.17 PDSCH Tput – Test case FR1-TDD6 (Blue:2RX/Red:4RX)
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Figure A.2.18 PDSCH Tput – Test case FR1-TDD7 (Blue:2RX/Red:4RX)
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Figure A.2.19 PDSCH Tput – Test case FR1-TDD8 (4RX)
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Figure A.2.20 PDSCH Tput – Test case FR1-TDD9 (4RX)
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Figure A.2.21 PDSCH Tput – Test case FR1-TDD10 (2RX - Blue:MMSE/Red:R-ML)
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Figure A.2.22 PDSCH Tput – Test case FR1-TDD11 (4RX - Blue:MMSE/Red:R-ML)
[image: ]
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