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1. Introduction
In last RAN4 #106 meeting, further more discussion about test scope and simulation assumptions for 8Rx UE demodulation requirements based on RAN4 #105 WF[1], and have agreements in WF [2]. In this contribution, we share our simulation results.
2. Simulation Assumptions
As agreed in last RAN4 #106 meeting, companies are encouraged to bring simulation results based on assumptions listed in Table 2-1.
Table 2-1: Common simulation assumptions
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	TDD pattern
	
	7D1S2U
S=6D:4G:4U

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

	PDSCH configuration
	Mapping type
	
	Type A

	
	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%


Additionally, other basic simulation assumptions used for this contribution are as below.
· MIMO layers: Rank 2, 4, 8
· Propagation conditions: TDLA30-10 for rank>=2 and TDLC300-100 for rank=2
· Antenna configuration: rank2 2T8R, rank4 4T8R, rank8 8T8R
· Correlation matrix: ULA Low for rank4 and rank8, ULA Medium B for rank2
· DMRS symbol indexes for rank 8: (2, 3, 10, 11)
· Rank8 N1=4, N2=1
· MCS index table for PDSCH: Table 5.1.3.1-1 in 3GPP38.214
Other parameters specified in 3GPP 38.101-4 Table 5.2-1. Test cases for rank2, rank4 and rank8 are specified as Table 2-1 - Table 2-3.
Table 2-1 Test cases for rank2
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Low
	70
	TBD

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	TBD

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	TBD

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	TBD

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	TBD

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	TBD



Table 2-2 Test cases for rank4
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	TBD

	2-2
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	TBD



Table 2-3 Test cases for rank8
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	3-3
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	TBD



3. Simulation results
Simulation results for cases defined in Table 2-1 - Table 2-3 are as below.
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Figure 3-1 Simulation results of test cases 1-1 - 1-6
Thus the SNR point of 70% maximum throughput for cases 1-1 and 1-2 could be acquired as
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Low
	70
	5.97

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	6.60

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	6.58

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	7.25

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	8.37

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	9.42


 
[image: ]
Figure 3-2 Simulation results of test cases 2-1 and 2-2
Thus the SNR point of 70% maximum throughput for cases 2-1 and 2-2 could be acquired as
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	5.12

	2-2
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	8.93
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Figure 3-3 Simulation results of test cases 3-1, 3-2 and 3-3
Thus the SNR point of 70% maximum throughput for cases 3-1, 3-2 and 3-3 could be acquired as
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	0.91

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	12.73

	3-3
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	18.74


In summary, the SNR point of 70% maximum throughput for rank2, 4, 8 cases could be summarized as table 3-1.
Table 3-1 SNR point of 70% maximum throughput for rank2, 4, 8 cases
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Low
	70
	5.97

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	6.60

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	6.58

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	7.25

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	8.37

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	9.42

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	5.12

	2-2
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	8.93

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	0.91

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	12.73

	3-3
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	18.74


4. Conclusion
According simulation results in section 3, we could get the simulation results of SNR point of 70% of max throughput as below.
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Low
	70
	5.97

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	6.60

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	6.58

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	7.25

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	8.37

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	9.42

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	5.12

	2-2
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	8.93

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	0.91

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	12.73

	3-3
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	18.74
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