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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 results of PDSCH. 
2	Discussion
[bookmark: _GoBack]Based on the simulation assumption in [1][2], we provide the simulation result of PDSCH test cases. 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 (30% in case 10) for FR1 FDD tests, Table 2.2 is the 70% Tput SNR for FR1 TDD tests, and Table 2.3 is the 70% Tput SNR (30% in case 7) for FR2 TDD tests. Figure A.2.1~Figure A.2.41 (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
	-2.0099
	-5.2086

	FR1-FDD2
	-0.7849
	-4.0569

	FR1-FDD3
	22.4589
	18.3386

	FR1-FDD4
	13.1098
	7.1205

	FR1 FDD5a
	17.5748
	10.8475

	FR1 FDD5b
	17.6746
	10.8522

	FR1-FDD6
	NA
	9.3984

	FR1-FDD7
	NA
	13.5549

	FR1-FDD8
	15.7061
	NA

	FR1-FDD9
	NA
	19.6849

	FR1-FDD10 (30% Tput)
	1.4743
	-1.4163

	FR1-FDD11
	-2.2245
	-5.0797

	FR1-FDD12
	-2.6395
	-5.5615

	FR1-FDD13
	-2.4661
	-5.5408

	FR1-FDD14
	17.3031
	11.0972





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

	FR1-TDD1
	-2.0148
	-5.1253

	FR1-TDD2
	-0.6085
	-3.9187

	FR1-TDD3
	22.8593
	18.7417

	FR1-TDD4
	13.1469
	7.1937

	FR1-TDD5a
	17.7643
	11.0524

	FR1-TDD5b
	17.9304
	11.2149

	FR1-TDD6
	NA
	9.6823

	FR1-TDD7
	NA
	13.7587

	FR1-TDD8
	15.9013
	NA

	FR1-TDD9
	NA
	20.0346

	FR1-TDD10
	1.8403
	-1.1024

	FR1-TDD11
	-2.0361
	-5.0998

	FR1-TDD12
	-2.4535
	-5.3532

	FR1-TDD13
	-2.341
	-5.113

	FR1-TDD14
	17.7147
	11.1355



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

	FR2-1
	-1.862

	FR2-2
	9.7842

	FR2-3
	2.9965

	FR2-4a
	12.2874

	FR2-4b
	12.3125

	FR2-5
	16.4734

	FR2-6
	16.556

	FR2-7 
(30% Tput)
	1.6231

	FR2-8
	12.5862

	FR2-9
	12.4138

	FR2-10
	12.6893



3	Conclusions
In the contribution, we provide our simulation results of PDSCH tests. 
4	Reference
[1] R4-1814239, “Simulation assumptions for NR PDSCH demodulation performance requirements”, Intel.
[2] R4-1816488, “Way forward on NR UE PDSCH demodulation requirements and General aspects”, Intel.


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

	FR1-FDD1
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	52
	TDL-B 100ns, 400 Hz
	MMSE-IRC
	4

	FR1- FDD 2
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	6 (in the middle of CBW)
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	4

	FR1- FDD 3
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 256QAM, MCS 24
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1- FDD 4
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	2 Layers
	52
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	4

	FR1- FDD 5a
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1- FDD 5b
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	8

	FR1-FDD6
	10MHz/15kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	3 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1-FDD7
	10MHz/15kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	4 Layers
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1-FDD8
	10MHz/15kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM, MCS 13
	2 Layers
	52
	TDL-A 30ns, 10Hz
	R-ML
	4

	FR1-FDD9
	10MHz/15kHz
	4Tx 4RX ULA Med A
	Type A, 16QAM, MCS 13
	3 Layers
	52
	TDL-A 30ns, 10Hz
	R-ML
	4

	FR1- FDD10
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 16QAM, MCS 13
	1 Layer
	52
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	8

	FR1- FDD11
	10MHz/15kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type B, QPSK, MCS 4
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1- FDD12 (LTE-NR test #1)
	10MHz/15kHz
	4Tx 2Rx ULA Low
4Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1- FDD13 (LTE-NR test #2)
	10MHz/15kHz
	4Tx 2Rx ULA Low
4Tx 4Rx ULA Low
	Type A, QPSK, MCS 4
	1 Layer
	52
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	FR1- FDD14
	20MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	51
	TDL-A 30ns, 10Hz
	MMSE-IRC
	4

	
	
	
	
	
	
	
	
	





Table A.2 PDSCH FR1 TDD test cases
	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

	FR1- TDD1
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	106
	TDL-B 100ns, 400 Hz
	MMSE-IRC
	1
	8

	FR1- TDD2
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	6 (in the middle of CBW)
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	1
	8

	FR1- TDD3
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 256QAM MCS 24
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	FR1- TDD4
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	106
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	1
	8

	FR1- TDD5a
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 64QAM MCS 19
	2 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	FR1- TDD5b
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 64QAM MCS 19
	2 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	16

	FR1- TDD6
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	3 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	FR1- TDD7
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	4 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	FR1- TDD8
	40MHz/30kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM MCS 13
	2 Layers
	106
	TDL-A 30ns, 10Hz
	R-ML
	1
	8

	FR1- TDD9
	40MHz/30kHz
	4Tx 4RX ULA Med A
	Type A, 16QAM MCS 13
	3 Layers
	106
	TDL-A 30ns, 10Hz
	R-ML
	1
	8

	FR1- TDD10
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	106
	TDL-C 300ns, 100 Hz
	MMSE-IRC
	1
	16

	FR1- TDD11
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	2
	8

	FR1- TDD12
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	3
	8

	FR1- TDD13
	40MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type B, QPSK, MCS 4
	1 Layer
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	FR1- TDD14
	20MHz/30kHz
	2Tx 2Rx ULA Low
2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	51
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	
	
	
	
	
	
	
	
	
	



Table A.3 PDSCH FR2 TDD test cases
	Case Number
	CHBW/ SCS
	MIMO
	MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

	FR2-1
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-C 60ns, 300Hz
	MMSE-IRC
	1
	8

	FR2-2
	100MHz/120kHz
	2Tx 2Rx XPL Med A
	Type A, 64QAM MCS 18
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	FR2-3
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	2 Layers
	6 (in the middle of CBW)
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	FR2-4a
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	FR2-4b
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	16

	FR2-5
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 64QAM MCS 17
	2 Layers
	66
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	FR2-6
	100MHz/120kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 75Hz
	R-ML
	2
	10

	FR2-7
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	16

	FR2-8
	50MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	32
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	FR2-9
	200MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	132
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	FR2-10
	50MHz/60kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10



Table A.4 PDSCH simulation 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
	

	DMRS
	· Type 1  single symbol front loaded
· 1 additional DMRS for Low (5/10Hz) and Medium (100 Hz) Speed scenarios 
· OFDM symbols with DMRS: #2 and #9
· 2 additional DMRSs for High (400 Hz) Speed scenarios
· OFDM symbols with DMRS: #2, #6 and #9
· FDM is applied between DMRS and data for test cases with 1 Layer and 2 Layers
	

	Impairments model
	· FR1
· TX EVM = 6% for QPSK/16QAM/64QAM 
· TX EVM = 3% for 256QAM
· FR2
· TX EVM = 6% for QPSK/16QAM/64QAM 
· Phase noise is explicitly modelled for Rx. Use phase noise model #2 (UE side) as defined in TR 38.803 for FR2 demodulation performance tests.
· CF = 29 GHz
	

	
	
	

	
	
	

	
	
	




PDSCH simulation performance curve: X-label (SNR) / Y-label (Tput ratio)
Figure A.2.1 PDSCH Tput – Test case FR1-FDD1
[image: ]

Figure A.2.2 PDSCH Tput – Test case FR1-FDD2
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Figure A.2.3 PDSCH Tput – Test case FR1-FDD3
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Figure A.2.4 PDSCH Tput – Test case FR1-FDD4
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Figure A.2.5 PDSCH Tput – Test case FR1-FDD5a
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Figure A.2.6 PDSCH Tput – Test case FR1-FDD5b
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Figure A.2.7 PDSCH Tput – Test case FR1-FDD6
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Figure A.2.8 PDSCH Tput – Test case FR1-FDD7
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Figure A.2.9 PDSCH Tput – Test case FR1-FDD8
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Figure A.2.10 PDSCH Tput – Test case FR1-FDD9
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Figure A.2.11 PDSCH Tput – Test case FR1-FDD10
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Figure A.2.12 PDSCH Tput – Test case FR1-FDD11
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Figure A.2.13 PDSCH Tput – Test case FR1-FDD12
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Figure A.2.14 PDSCH Tput – Test case FR1-FDD13
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Figure A.2.15 PDSCH Tput – Test case FR1-FDD14
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Figure A.2.16 PDSCH Tput – Test case FR1-TDD1
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Figure A.2.17 PDSCH Tput – Test case FR1-TDD2
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Figure A.2.18 PDSCH Tput – Test case FR1-TDD3
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Figure A.2.19 PDSCH Tput – Test case FR1-TDD4
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Figure A.2.20 PDSCH Tput – Test case FR1-TDD5a
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Figure A.2.21 PDSCH Tput – Test case FR1-TDD5b
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Figure A.2.22 PDSCH Tput – Test case FR1-TDD6
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Figure A.2.23 PDSCH Tput – Test case FR1-TDD7
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Figure A.2.24 PDSCH Tput – Test case FR1-TDD8
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Figure A.2.25 PDSCH Tput – Test case FR1-TDD9
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Figure A.2.26 PDSCH Tput – Test case FR1-TDD10
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Figure A.2.27 PDSCH Tput – Test case FR1-TDD11
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Figure A.2.28 PDSCH Tput – Test case FR1-TDD12
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Figure A.2.29 PDSCH Tput – Test case FR1-TDD13
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Figure A.2.30 PDSCH Tput – Test case FR1-TDD14
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Figure A.2.31 PDSCH Tput – Test case FR2-TDD1
[image: ]

Figure A.2.32 PDSCH Tput – Test case FR2-TDD2
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Figure A.2.33 PDSCH Tput – Test case FR2-TDD3
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Figure A.2.34 PDSCH Tput – Test case FR2-TDD4a
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Figure A.2.35 PDSCH Tput – Test case FR2-TDD4b
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Figure A.2.36 PDSCH Tput – Test case FR2-TDD5
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Figure A.2.37 PDSCH Tput – Test case FR2-TDD6
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Figure A.2.38 PDSCH Tput – Test case FR2-TDD7
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Figure A.2.39 PDSCH Tput – Test case FR2-TDD8
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Figure A.2.40 PDSCH Tput – Test case FR2-TDD9
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Figure A.2.41 PDSCH Tput – Test case FR2-TDD10
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