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1 Introduction

In RAN4 meeting #66, the way forward and test list were agreed [1~6]. The simulation campaign is divided into two phase [2]. In Phase 1 the simulation results for 1Tx test cases are provided and in Phase 2 the simulation results for 2Tx will be provided. In this contribution, we will provide the simulation results without the implementation impairments in Phase 1.
2 Simulation assumptions of phase-1
Table 1 gives the simulation assumptions of PUSCH in Phase 1. Table 2 gives the simulation assumptions of PUCCH in Phase 1. The test cases in Phase 1 are given in [4 ,5].
Table 1: Simulation assumptions of PUSCH
	Parameters
	Value

	Propagation conditions
	EVA, EPA, ETU

	Antenna configuration
	1x8

	Correlation matrix for low correlation
	Rlow = I8

	Noise Model
	AWGN

	Channel Bandwidth*
	1.4MHz, 3MHz, 5MHz, 10 MHz, 15 MHz, 20 MHz

	Channel estimation
	Practical and realizable channel and noise estimates

	Cyclic prefix
	Normal, extended

	Resource allocation
	Full bandwidth allocation, single PRB allocation

	Modulation scheme and code rate
	QPSK 1/3, 16QAM 3/4, 64QAM 5/6

	Number of HARQ processes
	8 HARQ processes for FDD

	Maximum number of HARQ transmissions
	4

	Redundancy version sequence
	0, 2, 3, 1, 0, 2, 3, 1

	HARQ combining
	Incremental redundancy

	Simulation length
	10000 subframes at minimum


Table 2: Simulation assumptions of PUCCH
	Parameters
	Value

	Propagation conditions
	EVA, EPA, ETU

	Antenna configuration
	1x8

	Correlation matrix for low correlation
	Rlow = I8

	Noise Model
	AWGN

	Channel Bandwidth*
	1.4MHz, 3MHz, 5MHz, 10 MHz, 15 MHz, 20 MHz

	Noise model
	AWGN

	Cyclic prefix
	Normal, extended

	Channel estimation
	Practical channel estimation and noise estimation

	Number of users
	1

	Note*: The simulation results of 5MHz, 10MHz, 15MHz and 20MHz are considered with higher priority for ideal result alignments in RAN4 #66bis meeting.


3 Simulation results
3.1 PUSCH simulation results without impairment margin
In Table 3~ Table 8, we provide the PUSCH simulation results without impairment margin for Phase 1, which are highlighted in yellow.
Table 3: Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
	FRC [6]
	Fraction of  maximum throughput
	SNR [dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-10.7

	
	
	
	
	
	70%
	-7.8

	
	
	
	
	A4-3
	70%
	1.9

	
	
	
	
	A5-2
	70%
	8.8

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-1
	30%
	-4.5

	
	
	
	
	
	70%
	2

	
	
	
	
	A5-1
	70%
	9

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-10.9

	
	
	
	
	
	70%
	-7.6

	
	
	
	
	A4-3
	30%
	-4.5

	
	
	
	
	
	70%
	2.5

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-9.9

	
	
	
	
	
	70%
	-6.3

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-9.2

	
	
	
	
	
	70%
	-5.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-4

	
	
	
	
	
	70%
	3.6

	Note*: Not applicable for Local Area BS and Home BS.


Table 4: Minimum requirements for PUSCH, 3 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
	FRC [6]
	Fraction of maximum throughput
	SNR[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-10.8

	
	
	
	
	
	70%
	-8

	
	
	
	
	A4-4
	70%
	1.8

	
	
	
	
	A5-3
	70%
	8.9

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-1
	30%
	-4.5

	
	
	
	
	
	70%
	2

	
	
	
	
	A5-1
	70%
	9

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-11

	
	
	
	
	
	70%
	-7.6

	
	
	
	
	A4-4
	30%
	-4.5

	
	
	
	
	
	70%
	2.5

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-10

	
	
	
	
	
	70%
	-6.3

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-9.2

	
	
	
	
	
	70%
	-5.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-4

	
	
	
	
	
	70%
	3.6

	Note*: Not applicable for Local Area BS and Home BS.


Table 5: Minimum requirements for PUSCH, 5 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions a and correlation matrix 
	FRC [6]
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-11.3

	
	
	
	
	
	70%
	-8.6

	
	
	
	
	A4-5
	70%
	1.9

	
	
	
	
	A5-4
	70%
	9.1

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-1
	30%
	-4.3

	
	
	
	
	
	70%
	2

	
	
	
	
	A5-1
	70%
	8.9

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-11.6

	
	
	
	
	
	70%
	-8.5

	
	
	
	
	A4-5
	30%
	-4.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-10

	
	
	
	
	
	70%
	-6.3

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-9.2

	
	
	
	
	
	70%
	-5.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-4

	
	
	
	
	
	70%
	3.7

	Note*: Not applicable for Local Area BS and Home BS.


Table 6: Minimum requirements for PUSCH, 10 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC [6]
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-10.7

	
	
	
	
	
	70%
	-8

	
	
	
	
	A4-6
	70%
	2

	
	
	
	
	A5-5
	70%
	9.1

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-1
	30%
	-4.5

	
	
	
	
	
	70%
	2

	
	
	
	
	A5-1
	70%
	9

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-11

	
	
	
	
	
	70%
	-7.7

	
	
	
	
	A4-6
	30%
	-4.5

	
	
	
	
	
	70%
	2.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-10

	
	
	
	
	
	70%
	-6.3

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-9.2

	
	
	
	
	
	70%
	-5.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-4

	
	
	
	
	
	70%
	3.6

	Note*: Not applicable for Local Area BS and Home BS.


Table 7: Minimum requirements for PUSCH, 15 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC [6]
	Fraction of maximum throughput
	SNR[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-11.3

	
	
	
	
	
	70%
	-8.8

	
	
	
	
	A4-7
	70%
	2.3

	
	
	
	
	A5-6
	70%
	9.1

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-10

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-1
	30%
	-4.4

	
	
	
	
	
	70%
	2

	
	
	
	
	A5-1
	70%
	9

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-11.7

	
	
	
	
	
	70%
	-8.6

	
	
	
	
	A4-7
	30%
	-4.5

	
	
	
	
	
	70%
	2.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-10

	
	
	
	
	
	70%
	-6.3

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-9.2

	
	
	
	
	
	70%
	-5.5

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-4

	
	
	
	
	
	70%
	3.6

	Note*: Not applicable for Local Area BS and Home BS.


Table 8: Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC [6]
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-10.9

	
	
	
	
	
	70%
	-8

	
	
	
	
	A4-8
	70%
	2.4

	
	
	
	
	A5-7
	70%
	10.2

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-1
	30%
	-4.3

	
	
	
	
	
	70%
	2

	
	
	
	
	A5-1
	70%
	8.9

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-11.1

	
	
	
	
	
	70%
	-7.6

	
	
	
	
	A4-8
	30%
	-4.5

	
	
	
	
	
	70%
	2.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-10

	
	
	
	
	
	70%
	-6.3

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-9.2

	
	
	
	
	
	70%
	-5.6

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-4

	
	
	
	
	
	70%
	3.7

	Note*: Not applicable for Local Area BS and Home BS.


3.2 PUCCH simulation results without impairment margin
In Table 9, we provide the PUCCH simulation results without impairment margin for Phase 1, which are highlighted in yellow.
Table 9: Minimum requirements for single user PUCCH format 1a, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix
	Channel Bandwidth / SNR [dB]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	8
	Normal
	EPA 5 Low
	-13.3
	-13.6
	-14.5
	-14.5
	-14.3
	-14.6

	
	
	
	EVA 5 Low
	-14.2
	-14.1
	-14.2
	-13.9
	-14.4
	-14.4

	
	
	
	EVA 70 Low
	-14.3
	-14.3
	-14.4
	-14.3
	-14.5
	-14.2

	
	
	
	ETU 300* Low
	-13.9
	-14.1
	-14.0
	-14.0
	-13.6
	-14.1

	
	
	Extended
	ETU 70* Low
	-12.4
	-12.8
	-12.3
	-12.8
	-12.4
	-12.5

	Note*:
Not applicable for Local Area BS and Home BS.


4 Conclusion
In this paper, we provide the simulation results of PUSCH and PUCCH for Phase 1 of 8Rx demodulation performance.
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