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Introduction

This contribution updates TS 36.104 with several values for the performance requirements section for PUSCH. The values used are derived from a phone conference on the topic held in January 2008 [1].
References

 [1] R4-080173 “Minutes of eNodeB demodulation Phone Conference 2008 Jan 16”, Ericsson

8.2
Performance requirements for PUSCH

8.2.1
Requirements for FDD

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of nominal throughput for the FRC, where the nominal throughput is listed in Annex A.

Table 8.2.1-1 Test parameters for testing PUSCH

	Parameter
	Value

	Maximum number of HARQ transmissions
	TBD

	RV sequence
	TBD


Table 8.2.1-2 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of nominal throughput
	SNR

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-4.4 dB

	
	
	
	
	70%
	-0.2 dB 

	
	
	
	A4-3
	70%
	10.2 dB 

	
	
	
	A5-2
	70%
	17.3 dB 

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 dB 

	
	
	
	
	70%
	1.7 dB 

	
	
	
	A4-1
	30%
	4.9 dB 

	
	
	
	
	70%
	12.0 dB 

	
	
	
	A5-1
	70%
	19.1 dB 

	
	
	EVA 70Hz
	A3-2
	30%
	-4.0 dB 

	
	
	
	
	70%
	0.5 dB 

	
	
	
	A4-3
	30%
	3.9 dB 

	
	
	
	
	70%
	11.7 dB 

	
	
	ETU 70Hz
	A3-1
	30%
	-2.3 dB 

	
	
	
	
	70%
	2.4 dB 

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 dB 

	
	
	
	
	70%
	2.6 dB 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.1 dB 

	
	
	
	
	70%
	13.5 dB 

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-3
	70%
	TBD

	
	
	
	A5-2
	70%
	TBD

	
	
	EVA 5Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A5-1
	70%
	TBD

	
	
	EVA 70Hz
	A3-2
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-4
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 70Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 300Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	Extended
	ETU 70Hz
	A4-2
	30%
	TBD

	
	
	
	
	70%
	TBD


Table 8.2.1-3 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of nominal throughput
	SNR

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-4
	70%
	TBD

	
	
	
	A5-3
	70%
	TBD

	
	
	EVA 5Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A5-1
	70%
	TBD

	
	
	EVA 70Hz
	A3-3
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-4
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 70Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 300Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	Extended
	ETU 70Hz
	A4-2
	30%
	TBD

	
	
	
	
	70%
	TBD

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-4
	70%
	TBD

	
	
	
	A5-3
	70%
	TBD

	
	
	EVA 5Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A5-1
	70%
	TBD

	
	
	EVA 70Hz
	A3-3
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-4
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 70Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 300Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	Extended
	ETU 70Hz
	A4-2
	30%
	TBD

	
	
	
	
	70%
	TBD


Table 8.2.1-4 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of nominal throughput
	SNR

	2
	Normal
	EPA 5Hz
	A3-4
	30%
	-4.4 dB

	
	
	
	
	70%
	-0.5 dB

	
	
	
	A4-5
	70%
	10.4 dB

	
	
	
	A5-4
	70%
	17.6 dB

	
	
	EVA 5Hz
	A3-1
	30%
	-2.4 dB

	
	
	
	
	70%
	1.7 dB

	
	
	
	A4-1
	30%
	4.8 dB

	
	
	
	
	70%
	12.3 dB

	
	
	
	A5-1
	70%
	19.3 dB

	
	
	EVA 70Hz
	A3-4
	30%
	-3.9 dB

	
	
	
	
	70%
	-0.1 dB

	
	
	
	A4-5
	30%
	4.3 dB

	
	
	
	
	70%
	12.3 dB

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2 dB

	
	
	
	
	70%
	2.0 dB

	
	
	ETU 300Hz
	A3-1
	30%
	-2.0 dB

	
	
	
	
	70%
	2.6 dB

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9 dB

	
	
	
	
	70%
	13.6 dB

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-7,0 dB

	
	
	
	
	70%
	-3,8 dB 

	
	
	
	A4-5
	70%
	6,9 dB 

	
	
	
	A5-4
	70%
	14,0 dB 

	
	
	EVA 5Hz
	A3-1
	30%
	-5,0 dB 

	
	
	
	
	70%
	-1,4 dB 

	
	
	
	A4-1
	30%
	1,6 dB 

	
	
	
	
	70%
	8,8 dB 

	
	
	
	A5-1
	70%
	15,6 dB 

	
	
	EVA 70Hz
	A3-4
	30%
	-6,7 dB 

	
	
	
	
	70%
	-3,2 dB 

	
	
	
	A4-5
	30%
	0,6 dB 

	
	
	
	
	70%
	7,9 dB 

	
	
	ETU 70Hz
	A3-1
	30%
	-4,8 dB 

	
	
	
	
	70%
	-1,0 dB 

	
	
	ETU 300Hz
	A3-1
	30%
	-4,6 dB 

	
	
	
	
	70%
	-0,8 dB 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1,7 dB 

	
	
	
	
	70%
	9,5 dB 


Table 8.2.1-5 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of nominal throughput
	SNR

	2
	Normal
	EPA 5Hz
	A3-5
	30%
	-4.3 dB

	
	
	
	
	70%
	-0.5 dB

	
	
	
	A4-6
	70%
	10.8 dB

	
	
	
	A5-5
	70%
	18.0 dB

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 dB

	
	
	
	
	70%
	1.9 dB

	
	
	
	A4-1
	30%
	4.9 dB

	
	
	
	
	70%
	12.5 dB

	
	
	
	A5-1
	70%
	19.4 dB

	
	
	EVA 70Hz
	A3-5
	30%
	-3.9 dB

	
	
	
	
	70%
	-0.1 dB

	
	
	
	A4-6
	30%
	4.5 dB

	
	
	
	
	70%
	12.6 dB

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2 dB

	
	
	
	
	70%
	2.3 dB

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1 dB

	
	
	
	
	70%
	2.6 dB

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.0 dB

	
	
	
	
	70%
	13.5 dB

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-7,0 dB 

	
	
	
	
	70%
	-3,9 dB 

	
	
	
	A4-6
	70%
	7,0 dB 

	
	
	
	A5-5
	70%
	14,2 dB 

	
	
	EVA 5Hz
	A3-1
	30%
	-4,9 dB 

	
	
	
	
	70%
	-1,4 dB 

	
	
	
	A4-1
	30%
	1,7 dB 

	
	
	
	
	70%
	8,9 dB 

	
	
	
	A5-1
	70%
	15,6 dB 

	
	
	EVA 70Hz
	A3-5
	30%
	-6,7 dB 

	
	
	
	
	70%
	-3,2 dB 

	
	
	
	A4-6
	30%
	0,7 dB 

	
	
	
	
	70%
	8,0 dB 

	
	
	ETU 70Hz
	A3-1
	30%
	-4,8 dB 

	
	
	
	
	70%
	-1,0 dB 

	
	
	ETU 300Hz
	A3-1
	30%
	-4,6 dB 

	
	
	
	
	70%
	-0,7 dB 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1,7 dB 

	
	
	
	
	70%
	9,5 dB 


Table 8.2.1-6 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of nominal throughput
	SNR

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-7
	70%
	TBD

	
	
	
	A5-6
	70%
	TBD

	
	
	EVA 5Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A5-1
	70%
	TBD

	
	
	EVA 70Hz
	A3-6
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-7
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 70Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 300Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	Extended
	ETU 70Hz
	A4-2
	30%
	TBD

	
	
	
	
	70%
	TBD

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-7
	70%
	TBD

	
	
	
	A5-6
	70%
	TBD

	
	
	EVA 5Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A5-1
	70%
	TBD

	
	
	EVA 70Hz
	A3-6
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-7
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 70Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 300Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	Extended
	ETU 70Hz
	A4-2
	30%
	TBD

	
	
	
	
	70%
	TBD


Table 8.2.1-7 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of nominal throughput
	SNR

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-4,3 dB

	
	
	
	
	70%
	-0,8 dB 

	
	
	
	A4-8
	70%
	11,1 dB 

	
	
	
	A5-7
	70%
	18,6 dB 

	
	
	EVA 5Hz
	A3-1
	30%
	-2,6 dB 

	
	
	
	
	70%
	1,7 dB 

	
	
	
	A4-1
	30%
	4,7 dB 

	
	
	
	
	70%
	12,6 dB 

	
	
	
	A5-1
	70%
	19,6 dB 

	
	
	EVA 70Hz
	A3-7
	30%
	-4,3 dB 

	
	
	
	
	70%
	-0,2 dB 

	
	
	
	A4-8
	30%
	4,4 dB 

	
	
	
	
	70%
	12,7 dB 

	
	
	ETU 70Hz
	A3-1
	30%
	-2,4 dB 

	
	
	
	
	70%
	2,1 dB 

	
	
	ETU 300Hz
	A3-1
	30%
	-2,2 dB 

	
	
	
	
	70%
	2,5 dB 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4,9 dB 

	
	
	
	
	70%
	13,6 dB 

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-8
	70%
	TBD

	
	
	
	A5-7
	70%
	TBD

	
	
	EVA 5Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A5-1
	70%
	TBD

	
	
	EVA 70Hz
	A3-7
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	
	A4-8
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 70Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	
	ETU 300Hz
	A3-1
	30%
	TBD

	
	
	
	
	70%
	TBD

	
	Extended
	ETU 70Hz
	A4-2
	30%
	TBD

	
	
	
	
	70%
	TBD


8.2.2
Requirements for TDD

<Text will be added>
