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1   Introduction
In RAN4#67 meeting, alignment results for PUSCH 1Tx8Rx were updated in [1]. It was decided that the 1Tx PUSCH demodulation performance requirement would be finalized in RAN4#68 [2]. 
In this contribution, we provide PUSCH Impairment results. 
2 Impairment Results
Table 1~ Table 6 provide the impairment simulation results for 1Tx 8Rx PUSCH demodulation performance requirements..

Table 1 Impairment results for PUSCH, 1.4 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
	FRC 
	Fraction of  maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-8.8

	
	
	
	
	
	70%
	-5.9

	
	
	
	
	A4-3
	70%
	5.1

	
	
	
	
	A5-2
	70%
	11.2

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.5

	
	
	
	
	
	70%
	-3.3

	
	
	
	
	A4-1
	30%
	-0.9

	
	
	
	
	
	70%
	4.7

	
	
	
	
	A5-1
	70%
	12.0

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-8.6

	
	
	
	
	
	70%
	-5.5

	
	
	
	
	A4-3
	30%
	-0.9

	
	
	
	
	
	70%
	5.2

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.4

	
	
	
	
	
	70%
	-3.0

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.4

	
	
	
	
	
	70%
	-3.2

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-0.4

	
	
	
	
	
	70%
	6.5

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


Table 2 Impairment results for PUSCH, 3 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 
	FRC 
	Fraction of maximum throughput
	SNR
[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-8.8

	
	
	
	
	
	70%
	-5.9

	
	
	
	
	A4-4
	70%
	5.0

	
	
	
	
	A5-3
	70%
	11.6

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-1
	30%
	-1.5

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.9

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-8.6

	
	
	
	
	
	70%
	-5.5

	
	
	
	
	A4-4
	30%
	-1.3

	
	
	
	
	
	70%
	5.0

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.2

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-0.8

	
	
	
	
	
	70%
	6.1

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


Table 3 Impairment results for PUSCH, 5 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions a and correlation matrix 
	FRC 
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-9.9

	
	
	
	
	
	70%
	-7.1

	
	
	
	
	A4-5
	70%
	5.0

	
	
	
	
	A5-4
	70%
	12.0

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-1
	30%
	-1.5

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.9

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-9.8

	
	
	
	
	
	70%
	-6.8

	
	
	
	
	A4-5
	30%
	-1.7

	
	
	
	
	
	70%
	4.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.2

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-0.8

	
	
	
	
	
	70%
	6.1

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


Table 4 Impairment results for PUSCH, 10 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC 
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-10.4

	
	
	
	
	
	70%
	-7.2

	
	
	
	
	A4-6
	70%
	5.2

	
	
	
	
	A5-5
	70%
	11.7

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.5

	
	
	
	
	
	70%
	-3.3

	
	
	
	
	A4-1
	30%
	-1.5

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	12.0

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-10.2

	
	
	
	
	
	70%
	-6.6

	
	
	
	
	A4-6
	30%
	-1.8

	
	
	
	
	
	70%
	4.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.5

	
	
	
	
	
	70%
	-3.1

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.5

	
	
	
	
	
	70%
	-3.2

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-0.9

	
	
	
	
	
	70%
	6.2

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


Table 5 Impairment results for PUSCH, 15 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC 
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-11.2

	
	
	
	
	
	70%
	-7.8

	
	
	
	
	A4-7
	70%
	5.4

	
	
	
	
	A5-6
	70%
	12.2

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-1
	30%
	-1.5

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.9

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-10.6

	
	
	
	
	
	70%
	-7.3

	
	
	
	
	A4-7
	30%
	-1.7

	
	
	
	
	
	70%
	4.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.2

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-0.9

	
	
	
	
	
	70%
	6.2

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


Table 6 Impairment results for PUSCH, 20 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix
	FRC
	Fraction of maximum throughput
	SNR

[dB]

	1
	8
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-11.0

	
	
	
	
	
	70%
	-7.4

	
	
	
	
	A4-8
	70%
	5.6

	
	
	
	
	A5-7
	70%
	12.8

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.4

	
	
	
	
	A4-1
	30%
	-1.5

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.9

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-10.4

	
	
	
	
	
	70%
	-6.6

	
	
	
	
	A4-8
	30%
	-1.7

	
	
	
	
	
	70%
	4.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.2

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.6

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-0.9

	
	
	
	
	
	70%
	6.1

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


4   Conclusion
In this contribution, impairment results for 1Tx 8Rx PUSCH are provided.  
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