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1   Introduction
In RAN4#66, the detailed simulation assumptions of 1x8 UL for PUSCH was agreed in [1]. In RAN4#66bis, simulation results summary [2] show that some results are still inconsistent. The Ad hoc [3] propose to do further alignment of the results. 

In this contribution, we re-simulated PUSCH 1Tx and updated PUSCH results. 
2 Assumptions
In [1], the simulation assumptions were given in table 1 and also listed below.

Table 1
Simulation assumptions
	Parameters
	Value

	Propagation conditions
	EVA, EPA, ETU

	Antenna configuration
	1x8

	Correlation matrix for low correlation 
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	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


3 Alignment Results
We found some minor problems in [4] and updated the results. We also provided all the other alignment results for different bandwidths.
The SNR points of the alignment simulation results for TDD were provided below.

Table 2 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%
	-10.52 

	
	
	
	
	
	70%
	-7.64 

	
	
	
	
	A4-3
	70%
	3.40

	
	
	
	
	A5-2
	70%
	9.50

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-8.20

	
	
	
	
	
	70%
	-5.00

	
	
	
	
	A4-1
	30%
	-2.60

	
	
	
	
	
	70%
	3.04

	
	
	
	
	A5-1
	70%
	10.30

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-10.29 

	
	
	
	
	
	70%
	-7.16 

	
	
	
	
	A4-3
	30%
	-2.64

	
	
	
	
	
	70%
	3.52

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	8.10

	
	
	
	
	
	70%
	-4.70

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-8.10

	
	
	
	
	
	70%
	-4.90

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-2.09

	
	
	
	
	
	70%
	4.76

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


Table 3 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%
	-10.49

	
	
	
	
	
	70%
	-7.64

	
	
	
	
	A4-4
	70%
	3.28

	
	
	
	
	A5-3
	70%
	9.92

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-8.29

	
	
	
	
	
	70%
	-5.16

	
	
	
	
	A4-1
	30%
	-3.21

	
	
	
	
	
	70%
	2.65

	
	
	
	
	A5-1
	70%
	10.22

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-10.26

	
	
	
	
	
	70%
	-7.20

	
	
	
	
	A4-4
	30%
	-3.04

	
	
	
	
	
	70%
	3.28

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-8.27

	
	
	
	
	
	70%
	-4.88

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-8.32

	
	
	
	
	
	70%
	-4.96

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-2.54

	
	
	
	
	
	70%
	4.43

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


Table 4 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%
	-11.57

	
	
	
	
	
	70%
	-8.82

	
	
	
	
	A4-5
	70%
	3.34

	
	
	
	
	A5-4
	70%
	10.27

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-8.28

	
	
	
	
	
	70%
	-5.15

	
	
	
	
	A4-1
	30%
	-3.24

	
	
	
	
	
	70%
	2.65

	
	
	
	
	A5-1
	70%
	10.22

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-11.46

	
	
	
	
	
	70%
	-8.50

	
	
	
	
	A4-5
	30%
	-3.42

	
	
	
	
	
	70%
	3.05

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-8.25

	
	
	
	
	
	70%
	-4.89

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-8.30

	
	
	
	
	
	70%
	-4.95

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-2.53

	
	
	
	
	
	70%
	4.43

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


Table 5 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%
	-12.10

	
	
	
	
	
	70%
	-8.90

	
	
	
	
	A4-6
	70%
	3.50

	
	
	
	
	A5-5
	70%
	10.00

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-8.20

	
	
	
	
	
	70%
	-5.00

	
	
	
	
	A4-1
	30%
	-3.23

	
	
	
	
	
	70%
	2.67

	
	
	
	
	A5-1
	70%
	10.27

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-11.90

	
	
	
	
	
	70%
	-8.30

	
	
	
	
	A4-6
	30%
	3.49

	
	
	
	
	
	70%
	3.05

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-8.20

	
	
	
	
	
	70%
	-4.80

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-8.20

	
	
	
	
	
	70%
	-4.90

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-2.55

	
	
	
	
	
	70%
	4.45

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


Table 6 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%
	-12.85

	
	
	
	
	
	70%
	-9.50

	
	
	
	
	A4-7
	70%
	3.72

	
	
	
	
	A5-6
	70%
	10.54

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-8.29

	
	
	
	
	
	70%
	-5.16

	
	
	
	
	A4-1
	30%
	-3.24

	
	
	
	
	
	70%
	2.65

	
	
	
	
	A5-1
	70%
	10.23

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-12.34

	
	
	
	
	
	70%
	-9.00

	
	
	
	
	A4-7
	30%
	-3.38

	
	
	
	
	
	70%
	3.21

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-8.27

	
	
	
	
	
	70%
	-4.89

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-8.31

	
	
	
	
	
	70%
	-4.98

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-2.55

	
	
	
	
	
	70%
	4.47

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


Table 7 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%
	-12.66

	
	
	
	
	
	70%
	-9.07

	
	
	
	
	A4-8
	70%
	3.87

	
	
	
	
	A5-7
	70%
	11.10

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-8.26

	
	
	
	
	
	70%
	-5.14

	
	
	
	
	A4-1
	30%
	-3.22

	
	
	
	
	
	70%
	2.65

	
	
	
	
	A5-1
	70%
	10.23

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-12.09

	
	
	
	
	
	70%
	-8.28

	
	
	
	
	A4-8
	30%
	-3.40

	
	
	
	
	
	70%
	3.24

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-8.25

	
	
	
	
	
	70%
	-4.88

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-8.30

	
	
	
	
	
	70%
	-4.96

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-2.56

	
	
	
	
	
	70%
	4.44

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


4   Conclusion
In this contribution, updated alignment results for 1x8 PUSCH were given.
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