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Introduction
The achieved agreements from previous RAN4 meetings (RAN4#105, RAN4#106, RAN4#106-bis-e, RAN4#107, RAN4#108, RAN4#108-bis) are detailed in [1],[2],[3],[5], [6], [7] and [8].
[bookmark: _Hlk101021787]In this contribution, we provide the simulation results for 8 Rx PDSCH UE demodulation requirements. Discussion, observations, and proposals will be made in our companion TDoc [4].
PDSCH simulation results
Test parameters
We provide in this section the parameters used for PDSCH TDD simulation which are characterized in Table 1. 

[bookmark: _Ref127317950]Table 1: Simulation assumption for PDSCH (TDD)
	Simulation parameters

	Duplex mode
	TDD

	TDD pattern
	7D1S2U

	
	S=6D:4G:4U (Not schedule PDSCH in special slot for 8 layers cases)

	SCS(kHz)/Bandwidth (MHz)
	30/40

	PDSCH configuration
	Mapping type
	Type A and B

	 
	k0
	0

	 
	Starting symbol (S) 
	2

	 
	Length (L)
	12

	 
	PRB bundling type
	Static

	 
	PRB bundling size
	2

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	 
	Number of additional DMRS
	1

	 
	Maximum number of OFDM symbols for DL front loaded DMRS
	1

	Number of HARQ Processes
	8

	Maximum HARQ transmissions
	4

	Tx EVM (Explicitly modeled in the simulation)
	64QAM:6%

	 
	256QAM:3%

	Test metric
	• Only 70% of maximum TP

	
	Rank 2, 4 and 8

	Antenna configuration
	• Rank 2: 2T8R

	
	• Rank 4: 4T8R

	
	• Rank 8: 8T8R

	Antenna correlation 
	• Rank 2: ULA Medium B

	
	• Rank 4 and 8: ULA Low

	Propagation conditions
	• Rank 2: TDLC300-100

	
	• Rank 4 and 8: TDLA30-10

	MCS 
	Rank 2: MCS19 (Table 1), MCS 20 (Table 2)
Rank 4: MCS17, MCS26
Rank 8: MCS13, MCS 17

	Overhead
	Overhead = 0 

	TRS configuration 
	• Configure TRS symbols in symbol#{5, 9}

	
	• NZP CSI-RS configuration of row 6 for 8 layers.

	N1 and N2 configuration for 8Tx case
	(N1,N2)=(4,1)



Furthermore, we provide in this section the parameters used for PDSCH FDD simulation which are characterized in Table 2

[bookmark: _Ref141814017]Table 2: Simulation assumption for PDSCH (FDD)
	Simulation parameters

	Duplex mode
	FDD

	SCS(kHz)/Bandwidth (MHz)
	15/10

	PDSCH configuration
	Mapping type
	Type A and B

	 
	k0
	0

	 
	Starting symbol (S) 
	2

	 
	Length (L)
	12

	 
	PRB bundling type
	Static

	 
	PRB bundling size
	2

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	 
	Number of additional DMRS
	1

	 
	Maximum number of OFDM symbols for DL front loaded DMRS
	1

	Number of HARQ Processes
	8

	Maximum HARQ transmissions
	4

	Tx EVM (Explicitly modeled in the simulation)
	64QAM:6%

	 
	256QAM:3%

	Test metric
	• Only 70% of maximum TP

	
	Rank 2, 4 and 8

	Antenna configuration
	• Rank 2: 2T8R

	
	• Rank 4: 4T8R

	
	• Rank 8: 8T8R

	Antenna correlation 
	• Rank 2: ULA Medium B

	
	• Rank 4 and 8: ULA Low

	Propagation conditions
	• Rank 2: TDLC300-100

	
	• Rank 4 and 8: TDLA30-10

	MCS 
	Rank 2: MCS19 (Table 1)
Rank 4: MCS17 (Table 1)
Rank 8 MCS17 (Table 1)

	Overhead
	Overhead = 0 

	TRS configuration 
	• Configure TRS symbols in symbol#{5, 9}

	
	• NZP CSI-RS configuration of row 6 for 8 layers.

	N1 and N2 configuration for 8Tx case
	(N1,N2)=(4,1)



Finally, we provide in this section the parameters used for PDSCH CA simulation which are characterized in Table 3
[bookmark: _Ref141814116]Table 3: Simulation assumptions for CA
	Duplex Mode
	SCS (kHz)
	CBW (MHz)
	Rank
	MCS
	Propagation Conditions

	TDD
	30kHz
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100
	8
	MCS 17 (Table 1), MCS 19 (Table 1)
	TDLA 30-10 Low, TDLC 300-100 Medium B

	FDD
	15kHz
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50
	8
	MCS 17 (Table 1), MCS 19 (Table 1)
	TDLA 30-10 Low, TDLC 300-100 Medium B




Simulation results: SNR 70% throughput
Table 4 provides the SNR at which 70% throughput is achieved using the simulation parameters presented in the previous section. 

[bookmark: _Ref141814145]Table 4: SNR at 70% for different number of layers and MCS (TDD Results).
	Rank
	Antenna Configuration
	MCS
	Channel Correlation
	Propagation Condition
	SNR @ 70% of max TP

	2
	2T8R
	19 (Table 1)
	ULA Medium B
	TDLC 300-100
	11.5

	4
	4T8R
	17 (Table 1)
	ULA Low
	TDLA 30-10
	10.3

	8
	8T8R
	17 (Both CW) (Table 1)
	
	
	20.9



Table 4 provides the SNR at which 70% throughput is achieved for FDD using the simulation parameters presented in the previous section. 
Table 5: SNR at 70% for different number of layers and MCS (FDD Results).
	Rank
	Antenna Configuration
	MCS
	Channel Correlation
	Propagation Condition
	SNR @ 70% of max TP

	2
	2T8R
	19 (Table 1)
	ULA Medium B
	TDLC 300-100
	10.2

	4
	4T8R
	17 (Table 1)
	ULA Low
	TDLA 30-10
	10.1

	8
	8T8R
	17 (Both CW) (Table 1)
	
	
	18.9



Table 6 provides the SNR at which 70% throughput is achieved for FDD component carriers using the simulation parameters presented in the previous section, and Table 7 provides the SNR at which 70% throughput is achieved for the TDD component carriers.

[bookmark: _Ref141814505]Table 6: SNR at 70% for different number of layers and MCS (CA FDD Component Carrier Results).
	Duplex Mode
	SCS (kHz)
	CBW (MHz)
	No. Rx
	Channel
	Rank
	MCS
	SNR (dB) of 70% of max TP

	FDD
	15
	5
	8
	TDLA30-10 Low
	8
	17 (Table 1)
	19.6

	
	
	10
	
	
	
	
	18.9

	
	
	15
	
	
	
	
	19.3

	
	
	20
	
	
	
	
	19.7

	
	
	25
	
	
	
	
	19.8

	
	
	30
	
	
	
	
	19.8

	
	
	35
	
	
	
	
	20.1

	
	
	40
	
	
	
	
	20.4

	
	
	50
	
	
	
	
	20.1

	
	
	5
	
	
	2
	
	4.7

	
	
	10
	
	
	
	
	4.9

	
	
	15
	
	
	
	
	5.0

	
	
	20
	
	
	
	
	5.0

	
	
	25
	
	
	
	
	4.9

	
	
	30
	
	
	
	
	5.0

	
	
	35
	
	
	
	
	5.0

	
	
	40
	
	
	
	
	5.1

	
	
	50
	
	
	
	
	5.0

	
	
	5
	
	
	
	19 (Table 1)
	6.2

	
	
	10
	
	
	
	
	6.2

	
	
	15
	
	
	
	
	6.3

	
	
	20
	
	
	
	
	6.3

	
	
	25
	
	
	
	
	6.5

	
	
	30
	
	
	
	
	6.4

	
	
	35
	
	
	
	
	6.5

	
	
	40
	
	
	
	
	6.5

	
	
	50
	
	
	
	
	6.5

	
	
	5
	
	TDLC 300-100 Medium B
	
	
	6.8

	
	
	10
	
	
	
	
	6.7

	
	
	15
	
	
	
	
	6.8

	
	
	20
	
	
	
	
	6.7

	
	
	25
	
	
	
	
	6.9

	
	
	30
	
	
	
	
	6.8

	
	
	35
	
	
	
	
	6.7

	
	
	40
	
	
	
	
	6.7

	
	
	50
	
	
	
	
	6.7

	
	
	5
	
	
	
	17 (Table 1)
	5.3

	
	
	10
	
	
	
	
	5.4

	
	
	15
	
	
	
	
	5.5

	
	
	20
	
	
	
	
	5.4

	
	
	25
	
	
	
	
	5.4

	
	
	30
	
	
	
	
	5.2

	
	
	35
	
	
	
	
	5.2

	
	
	40
	
	
	
	
	5.4

	
	
	50
	
	
	
	
	5.2




[bookmark: _Ref141814486]Table 7: SNR at 70% for different number of layers and MCS (CA TDD Component Carrier Results).

	Duplex Mode
	SCS (kHz)
	CBW (MHz)
	No. Rx
	Rank
	Channel
	MCS
	SNR (dB) of 70% of max TP

	TDD
	15
	5
	8
	8
	TDLA 30-10 Low
	17 (Table 1)
	19.3

	
	
	10
	
	
	
	
	19.6

	
	
	15
	
	
	
	
	19.4

	
	
	20
	
	
	
	
	18.9

	
	
	25
	
	
	
	
	19.2

	
	
	30
	
	
	
	
	19.2

	
	
	35
	
	
	
	
	19.0

	
	
	40
	
	
	
	
	19.2

	
	
	50
	
	
	
	
	19.3

	
	
	60
	
	
	
	
	19.7

	
	
	70
	
	
	
	
	19.6

	
	
	80
	
	
	
	
	19.8

	
	
	90
	
	
	
	
	20.0

	
	
	100
	
	
	
	
	20.3

	
	
	5
	
	2
	
	
	4.6

	
	
	10
	
	
	
	
	4.6

	
	
	15
	
	
	
	
	4.8

	
	
	20
	
	
	
	
	4.9

	
	
	25
	
	
	
	
	4.9

	
	
	30
	
	
	
	
	4.7

	
	
	35
	
	
	
	
	4.9

	
	
	40
	
	
	
	
	4.9

	
	
	50
	
	
	
	
	5.0

	
	
	60
	
	
	
	
	5.1

	
	
	70
	
	
	
	
	5.0

	
	
	80
	
	
	
	
	4.9

	
	
	90
	
	
	
	
	4.6

	
	
	100
	
	
	
	
	4.6

	
	
	5
	
	
	
	19 (Table 1)
	6.1

	
	
	10
	
	
	
	
	6.1

	
	
	15
	
	
	
	
	6.1

	
	
	20
	
	
	
	
	6.2

	
	
	25
	
	
	
	
	6.3

	
	
	30
	
	
	
	
	6.0

	
	
	35
	
	
	
	
	6.2

	
	
	40
	
	
	
	
	6.4

	
	
	50
	
	
	
	
	6.5

	
	
	60
	
	
	
	
	6.7

	
	
	70
	
	
	
	
	6.7

	
	
	80
	
	
	
	
	6.7

	
	
	90
	
	
	
	
	6.1

	
	
	100
	
	
	
	
	6.1

	
	
	5
	
	
	TDLC 300-100 Medium B
	
	6.7

	
	
	10
	
	
	
	
	6.6

	
	
	15
	
	
	
	
	6.8

	
	
	20
	
	
	
	
	6.9

	
	
	25
	
	
	
	
	6.8

	
	
	30
	
	
	
	
	6.6

	
	
	35
	
	
	
	
	6.8

	
	
	40
	
	
	
	
	6.9

	
	
	50
	
	
	
	
	7.0

	
	
	60
	
	
	
	
	7.1

	
	
	70
	
	
	
	
	7.0

	
	
	80
	
	
	
	
	7.1

	
	
	90
	
	
	
	
	6.7

	
	
	100
	
	
	
	
	6.6

	
	
	5
	
	
	
	17 (Table 1)
	5.2

	
	
	10
	
	
	
	
	5.1

	
	
	15
	
	
	
	
	5.5

	
	
	20
	
	
	
	
	5.4

	
	
	25
	
	
	
	
	5.5

	
	
	30
	
	
	
	
	5.3

	
	
	35
	
	
	
	
	5.5

	
	
	40
	
	
	
	
	5.5

	
	
	50
	
	
	
	
	5.5

	
	
	60
	
	
	
	
	5.6

	
	
	70
	
	
	
	
	5.6

	
	
	80
	
	
	
	
	5.7

	
	
	90
	
	
	
	
	5.2

	
	
	100
	
	
	
	
	5.1



[bookmark: _Hlk31794208]Conclusion
In this contribution we provided the results of our simulation campaign on 8 Rx for different number of layers and MCS to support the definition of UE demodulation performance requirements for 8Rx. These results will be discussed and a series of observations and recommendations are made in our companion TDoc [4].
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