	
[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting #111                               	                               R4-2407266
Fukuoka, Japan, May 20 – May 24, 2024
Agenda item:	7.1.3.1.1
Source:	Apple Inc.
Title:	Simulation Results for RF FR1 Enhancements 8Rx UE
Release:	Rel-18
Document for:	Discussion


1 [bookmark: _Hlk92380727]Ideal Simulation Results



Table 1: FDD Results, TDLC300-100, Rank 2 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.5

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.6

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.6

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.6

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.6

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.7

	35
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.8

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.7

	45
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.8

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.9
















Table 2: TDD Results, TDLC300-100, Rank 2 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.0

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.0

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.2

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.1

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.2

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.3

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.2

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.2

	60
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.3

	70
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.3

	80
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.4

	90
	MCS19
	TDLA30-10
	2x8, 
ULA Medium B
	70
	11.5

	100
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.4









Table 3: FDD Results, TDLA30-10, Rank 8 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	20.1

	10
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	20.4

	15
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	20.7

	20
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	21.2

	25
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	21.4

	30
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	20.6

	35
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	21.8

	40
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	21.9

	50
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	22.0






















Table 4: TDD Results, TDLA30-10, Rank 8 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.8

	10
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.3

	15
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.7

	20
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.5

	25
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.4

	30
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.8

	40
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.6

	50
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	20.8

	60
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	21.3

	70
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	21.3

	80
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	21.6

	90
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	21.8

	100
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	22.1









Table 5: FDD Results, TDLC300-100, Rank 2 – SIMPLIFIED Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.5

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.6

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.6

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.6

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.6

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.7

	35
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.8

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.7

	45
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.8

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.9
















Table 6: TDD Results, TDLC300-100, Rank 2 – SIMPLIFIED Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.0

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.0

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.2

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.1

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.2

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.3

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.2

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.2

	60
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.3

	70
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.3

	80
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.4

	90
	MCS19
	TDLA30-10
	2x8, 
ULA Medium B
	70
	13.5

	100
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.4






2 Impairment Simulation Results





Table 7: FDD Results, TDLC300-100, Rank 2 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.0

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.1

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.1

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.1

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.1

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.2

	35
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.3

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.2

	45
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.3

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	14.4















Table 8: TDD Results, TDLC300-100, Rank 2 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.5

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.5

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.7

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.6

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.7

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.8

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.7

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.7

	60
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.8

	70
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.8

	80
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	13.9

	90
	MCS19
	TDLA30-10
	2x8, 
ULA Medium B
	70
	11.5

	100
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	11.4





Table 9: FDD Results, TDLA30-10, Rank 8 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	22.6

	10
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	22.9

	15
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	23.2

	20
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	23.7

	25
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	23.9

	30
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	23.1

	35
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	24.3

	40
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	24.4

	50
	MCS17
	TDLA30-10
	8x8, ULA Low
	70
	24.4






















Table 10: TDD Results, TDLA30-10, Rank 8 – BASELINE Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.3

	10
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	22.8

	15
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.2

	20
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23

	25
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	22.9

	30
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.3

	40
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.1

	50
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.3

	60
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.8

	70
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.8

	80
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	24.1

	90
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	24.3

	100
	MCS17
	TDLA30-10
	8x8, 
ULA Low
	70
	23.3









Table 11: FDD Results, TDLC300-100, Rank 2 – SIMPLIFIED Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.0

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.1

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.1

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.1

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.1

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.2

	35
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.3

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.2

	45
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.3

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	16.4
















Table 12: TDD Results, TDLC300-100, Rank 2 – SIMPLIFIED Receiver

	Bandwidth (MHz) 
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.5

	10
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.5

	15
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.7

	20
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.6

	25
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.7

	30
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.8

	40
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.7

	50
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.7

	60
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.8

	70
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.8

	80
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.9

	90
	MCS19
	TDLA30-10
	2x8, 
ULA Medium B
	70
	16

	100
	MCS19
	TDLC300-100
	2x8, 
ULA Medium B
	70
	15.5




