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1. Introduction
This contribution summarizes simulation results for NR PDSCH FR1 and FR2 test cases. The simulation assumption in this contribution is based on the agreed WF [1] and the email reflector before RAN4 #90bis.
2. Simulation assumption
Table A1 and A2 provide general simulation assumption in this contribution. Other parameters are described in the table A3 and A4. All tables are identical to the simulation assumption discussed in the email reflector before RAN4 #90bis.
3. Simulation results
This section provides the simulation results based on the assumptions in Tables A1, A2, A3 and A4. Here, the case numbers are identical to the email reflector before RAN4 #90bis. 
3.1 FR1 TDD
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Fig 1. Simulation results for case number 2
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Fig 2. Simulation results for case number 4
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Fig 3. Simulation results for case number 6
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Fig 4. Simulation results for case number 7
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Fig 5. Simulation results for case number 10
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Fig 6. Simulation results for case number 14

From the link simulation results, we have following observations.

Proposal 1: For FR1 2Rx, alignment results and impairment results is as follows.
	Case number 
	Alignment results
	Impairment results

	2
	-2.1
	-0.8

	4
	11.9
	13.5

	10
	-1.4
	0.1








Proposal 2: For FR1 4Rx, alignment results and impairment results is as follows.
	Case number 
	Alignment results
	Impairment results

	2
	-5.0
	-3.6

	4
	5.9
	7.5

	6
	8.5
	9.8

	7
	12.5
	13.8

	14
	10.4
	12.1



3.2 FR2 TDD
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Fig 7. Simulation results for case number 1
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Fig 8. Simulation results for case number 1a
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Fig 9. Simulation results for case number 2
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Fig 10. Simulation results for case number 4
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Fig 11. Simulation results for case number 7
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Fig 12. Simulation results for case number 9
From the link simulation results, we have following observation.

Proposal 3: For FR2 2Rx, alignment results and impairment results is as follows.
	Case number 
	Alignment results
	Impairment results

	1
	-2.7
	-1.2

	1a
	-2.7
	-1.2

	2
	8.6
	10.5

	4
	11.5
	13.3

	7
	-1.2
	0.5

	9
	11.6
	13.2



4. Conclusion
This contribution summarizes simulation results for NR PDSCH FR1 and FR2 test cases. The simulation assumption in this contribution is based on the agreed WF [1] and the email reflector before RAN4 #90bis. We propose followings based on the simulation results.

Proposal 1: For FR1 2Rx, alignment results and impairment results is as follows.
	Case number 
	Alignment results
	Impairment results

	2
	-2.1
	-0.8

	4
	11.9
	13.5

	10
	-1.4
	0.1






Proposal 2: For FR1 4Rx, alignment results and impairment results is as follows.
	Case number 
	Alignment results
	Impairment results

	2
	-5.0
	-3.6

	4
	5.9
	7.5

	6
	8.5
	9.8

	7
	12.5
	13.8

	14
	10.4
	12.1



Proposal 3: For FR2 2Rx, alignment results and impairment results is as follows.
	Case number 
	Alignment results
	Impairment results

	1
	-2.7
	-1.2

	1a
	-2.7
	-1.2

	2
	8.6
	10.5

	4
	11.5
	13.3

	7
	-1.2
	0.5

	9
	11.6
	13.2



References
[1] 3GPP, Intel, R4-1902403 Way forward on NR UE PDSCH demodulation requirements and General aspects, March. 2019
Appendix 
Table A1: General simulation assumption
	Parameters
	FR1
	FR2

	Duplex mode
	TDD

	TDD configuration 
	{7D1S2U} for 30kHz SCS
	{DDDSU} for 120kHz SCS

	HARQ RV sequence
	{0, 2, 3, 1}

	PDSCH scheduling
	・Type A, start symbol (S): 2, Duration (L): 12
・Skip scheduling PDSCH for PBCH slot for FR1 i.e. slot 0 per 20ms
・Do not schedule PDSCH in control symbols duration

	・Type A, start symbol (S): 1, Duration (L): 32
・Do not schedule PDSCH in control symbols duration

	PDSCH allocation
	Full PRB allocation

	PRB bundling 
	・4 for FR1 with Type A, QPSK, MCS 4, Rank 1 (Test case #1)
・WB for FR1 with Type A, 16QAM,　MCS13, Rank 3 (Test case #6)
・2 for other test cases
	・FR2 with Type A, QPSK, MCS4, Rank 1 (Test case #1)
・2 for other test cases

	Precoding model
	Random Precoding per slot , PRB bundling granularity (codebook configuration Single panel Type I)
	Random Precoding per slot , WB granularity (codebook configuration Single panel Type I)

	Control symbol assumption
	2 symbols (#1 and #2)
	1 symbol (#0)

	DMRS configuration
	・Type 1, 1 symbol front loaded
・1 additional symbol for Low (5/10Hz) and Medium (100 Hz) Speed scenarios
・2 additional symbol for High (400 Hz) Speed scenarios
	・1 additional for tests 1, 1a, 2-10
・2 additional for test 1b


	FDM of DMRS and PDSCH
	FDM is applied between DMRS and data for test cases with 1 Layer and 2 Layers

	TRS 
	2 slots pattern, periodicity 20ms, offset 10ms from SSB, OFDM symbols with TRS  (#6 and #10), full BWP, 0 dB boosting.
	1 slot pattern (1a,1b), 2 slots pattern (1,2-10), periodicity 20ms, offset 10ms from SSB, OFDM symbols with TRS  (#6 and #10), full BWP, 0 dB boosting.

	CSI-RS configuration 
( Refer to the table A2.)
	・Configuration 1: All tests except tests for Configuration 2
・Configuration 2: MCS #13 and rank 2 (Test case #4)
	Configuration 1

	PTRS configuration
	Not configured
	port 1, per 2PRB in frequency domain, per symbol in time domain

	Overhead for TBS determination
	0
	6

	TX EVM
	・6% (QPSK/16QAM/64QAM) 
・3% for 256QAM
	6%



Table A2: NZP and ZP CSI RS configuration for CSI acquisition
	
	NZP CSI-RS
	ZP CSI-RS

	RRC configuration
	Configuration 1
	Configuration 2
	Configuration 1
	Configuration 2

	periodicityAndOffset
	20 ms, 0 slots
	5 slots, 0 slots
	20 ms, 0
	5 slots, 0 slots

	nrofPorts
	2 or 4
	2
	4
	8

	frequencyDomainAllocation
	‘000001’
Row 3 for 2 ports
Row 5 for 4 ports
	Row3, ‘000001’
	Row5, ‘000100’
	Row6, ‘011110’

	firstOFDMSymbolInTimeDomain
	12
	13
	12
	12

	cdm-Type
	2
	2
	2
	2

	density
	1
	1
	1
	1








Table A3: List of simulation cases for FR1 TDD 
	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

	1
	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

	2
	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

	3
	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

	4
	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

	5
	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

	6
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	3 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

	7
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	4 Layers
	106
	TDL-A 30ns, 10Hz
	MMSE-IRC
	1
	8

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

	9
	40MHz/30kHz
	4Tx 4RX ULA Med A
	Type A, 16QAM MCS 13
	3 Layers
	106
	TDL-A 30ns, 10Hz
	R-ML
	1
	8

	10
	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

	11
	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

	12
	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

	13
	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

	14
	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 A4: List of simulation cases for FR1 TDD
	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max number of HARQ process

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

	1a
(TRS 1 slot, DMRS 1 add)
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-C 60ns, 300Hz
	MMSE-IRC
	1
	8

	1b
(TRS 1 slot, DMRS 2 add)
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-C 60ns, 300Hz
	MMSE-IRC
	1
	8

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

	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

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

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

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

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

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

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

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