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Background and discussion

The some ideal simulation results and simulation results with implementation margin of PUSCH for TDD have been discussed in RAN4 meeting [1] [2] [3] [4].Comparing simulation results of PUSCH for FDD, the results are very approximate between TDD and FDD. It is also reasonable in theory for the same simulation assumptions and general relative throughput definition. Considering the time plan of LTE WI and simplify the specification, it is suggested that the performance requirement of PUSCH for TDD is common with FDD.
Proposal

It is proposed that the attached text proposal is included in TS 36.104.
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8.2 Performance requirements for PUSCH

8.2.1
Requirements 
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 maximum throughput for the FRCs listed in Annex A.
Table 8.2.1-1 Test parameters for testing PUSCH

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)


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  maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-4.0

	
	
	
	
	70%
	0.3 

	
	
	
	A4-3
	70%
	10.6 

	
	
	
	A5-2
	70%
	17.5

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	1.7

	
	
	
	A4-1
	30%
	5.0

	
	
	
	
	70%
	12.0

	
	
	
	A5-1
	70%
	19.1

	
	
	EVA 70Hz
	A3-2
	30%
	-3.6

	
	
	
	
	70%
	0.7

	
	
	
	A4-3
	30%
	4.3

	
	
	
	
	70%
	11.8

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	2.1

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.5

	
	
	
	
	70%
	13.5

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	-6.2

	
	
	
	
	70%
	-2.8

	
	
	
	A4-3
	70%
	7.2

	
	
	
	A5-2
	70%
	14.3

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1

	
	
	
	
	70%
	-1.7

	
	
	
	A4-1
	30%
	1.4

	
	
	
	
	70%
	8.4

	
	
	
	A5-1
	70%
	15.4

	
	
	EVA 70Hz
	A3-2
	30%
	-5.7

	
	
	
	
	70%
	-2.2

	
	
	
	A4-4
	30%
	1.2

	
	
	
	
	70%
	8.1

	
	
	ETU 70Hz
	A3-1
	30%
	-5.0

	
	
	
	
	70%
	-1.3

	
	
	ETU 300Hz
	A3-1
	30%
	-4.9

	
	
	
	
	70%
	-1.1

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.5

	
	
	
	
	70%
	9.6


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 maximum throughput
	SNR
[dB]

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	-4.4

	
	
	
	
	70%
	0.0

	
	
	
	A4-4
	70%
	10.9

	
	
	
	A5-3
	70%
	18.0

	
	
	EVA 5Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	1.8

	
	
	
	A4-1
	30%
	4.8

	
	
	
	
	70%
	12.2

	
	
	
	A5-1
	70%
	19.2

	
	
	EVA 70Hz
	A3-3
	30%
	-3.8

	
	
	
	
	70%
	0.3

	
	
	
	A4-4
	30%
	4.7

	
	
	
	
	70%
	12.5

	
	
	ETU 70Hz
	A3-1
	30%
	-2.3

	
	
	
	
	70%
	2.2

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.3

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3

	
	
	
	
	70%
	13.5

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	-6.6

	
	
	
	
	70%
	-3.3

	
	
	
	A4-4
	70%
	7.7

	
	
	
	A5-3
	70%
	14.6

	
	
	EVA 5Hz
	A3-1
	30%
	-4.9

	
	
	
	
	70%
	-1.5

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.5

	
	
	
	A5-1
	70%
	15.6

	
	
	EVA 70Hz
	A3-3
	30%
	-6.2

	
	
	
	
	70%
	-2.6

	
	
	
	A4-4
	30%
	1.6

	
	
	
	
	70%
	8.7

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7

	
	
	
	
	70%
	-1.1

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	9.7


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 maximum throughput
	SNR

[dB]

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

	
	
	
	
	70%
	-0.5

	
	
	
	A4-5
	70%
	10.4

	
	
	
	A5-4
	70%
	17.6

	
	
	EVA 5Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	1.7

	
	
	
	A4-1
	30%
	4.8

	
	
	
	
	70%
	12.3

	
	
	
	A5-1
	70%
	19.3

	
	
	EVA 70Hz
	A3-4
	30%
	-3.9

	
	
	
	
	70%
	-0.1

	
	
	
	A4-5
	30%
	4.3

	
	
	
	
	70%
	12.3

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.0

	
	
	ETU 300Hz
	A3-1
	30%
	-2.0

	
	
	
	
	70%
	2.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9

	
	
	
	
	70%
	13.6

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-6.6

	
	
	
	
	70%
	-3.4

	
	
	
	A4-5
	70%
	7.6

	
	
	
	A5-4
	70%
	15.0

	
	
	EVA 5Hz
	A3-1
	30%
	-4.9

	
	
	
	
	70%
	-1.3

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.7

	
	
	
	A5-1
	70%
	15.7

	
	
	EVA 70Hz
	A3-4
	30%
	-6.7

	
	
	
	
	70%
	-3.2

	
	
	
	A4-5
	30%
	1.2

	
	
	
	
	70%
	8.3

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7

	
	
	
	
	70%
	-1.1

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	9.6


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 maximum throughput
	SNR

[dB]

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

	
	
	
	
	70%
	-0.5

	
	
	
	A4-6
	70%
	10.8

	
	
	
	A5-5
	70%
	18.0

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	1.9

	
	
	
	A4-1
	30%
	4.9

	
	
	
	
	70%
	12.5

	
	
	
	A5-1
	70%
	19.4

	
	
	EVA 70Hz
	A3-5
	30%
	-3.9

	
	
	
	
	70%
	-0.1

	
	
	
	A4-6
	30%
	4.5

	
	
	
	
	70%
	12.6

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.3

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1

	
	
	
	
	70%
	2.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.0

	
	
	
	
	70%
	13.5

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-6.6

	
	
	
	
	70%
	-3.4

	
	
	
	A4-6
	70%
	7.5

	
	
	
	A5-5
	70%
	14.9

	
	
	EVA 5Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-1.1

	
	
	
	A4-1
	30%
	2.1

	
	
	
	
	70%
	9.0

	
	
	
	A5-1
	70%
	15.9

	
	
	EVA 70Hz
	A3-5
	30%
	-6.3

	
	
	
	
	70%
	-2.9

	
	
	
	A4-6
	30%
	0.7

	
	
	
	
	70%
	8.0

	
	
	ETU 70Hz
	A3-1
	30%
	-4.5

	
	
	
	
	70%
	-0.8

	
	
	ETU 300Hz
	A3-1
	30%
	-4.3

	
	
	
	
	70%
	-0.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	9.6


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 maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	-4.0

	
	
	
	
	70%
	-0.4

	
	
	
	A4-7
	70%
	11.5

	
	
	
	A5-6
	70%
	19.1

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	1.7

	
	
	
	A4-1
	30%
	4.6

	
	
	
	
	70%
	12.3

	
	
	
	A5-1
	70%
	19.5

	
	
	EVA 70Hz
	A3-6
	30%
	-4.0

	
	
	
	
	70%
	0.1

	
	
	
	A4-7
	30%
	4.8

	
	
	
	
	70%
	13.1

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	2.0

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.3

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3

	
	
	
	
	70%
	13.6

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	-6.4

	
	
	
	
	70%
	-3.4

	
	
	
	A4-7
	70%
	8.0

	
	
	
	A5-6
	70%
	15.6

	
	
	EVA 5Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-1.4

	
	
	
	A4-1
	30%
	1.7

	
	
	
	
	70%
	8.8

	
	
	
	A5-1
	70%
	15.8

	
	
	EVA 70Hz
	A3-6
	30%
	-6.3

	
	
	
	
	70%
	-2.8

	
	
	
	A4-7
	30%
	1.6

	
	
	
	
	70%
	8.6

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7

	
	
	
	
	70%
	-1.1

	
	
	ETU 300Hz
	A3-1
	30%
	-4.5

	
	
	
	
	70%
	-0.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.0

	
	
	
	
	70%
	9.7


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 maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-3.6

	
	
	
	
	70%
	-0.1 

	
	
	
	A4-8
	70%
	11.6 

	
	
	
	A5-7
	70%
	19.4 

	
	
	EVA 5Hz
	A3-1
	30%
	-2.5 

	
	
	
	
	70%
	1.8 

	
	
	
	A4-1
	30%
	4.8 

	
	
	
	
	70%
	12.4 

	
	
	
	A5-1
	70%
	19.6 

	
	
	EVA 70Hz
	A3-7
	30%
	-3.7 

	
	
	
	
	70%
	0.3 

	
	
	
	A4-8
	30%
	4.9 

	
	
	
	
	70%
	12.9 

	
	
	ETU 70Hz
	A3-1
	30%
	-2.3 

	
	
	
	
	70%
	2.1 

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 

	
	
	
	
	70%
	2.3 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3 

	
	
	
	
	70%
	13.6 

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	-6.4

	
	
	
	
	70%
	-3.4

	
	
	
	A4-8
	70%
	8.2

	
	
	
	A5-7
	70%
	15.8

	
	
	EVA 5Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-1.4

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.8

	
	
	
	A5-1
	70%
	15.9

	
	
	EVA 70Hz
	A3-7
	30%
	-6.3

	
	
	
	
	70%
	-2.8

	
	
	
	A4-8
	30%
	1.7

	
	
	
	
	70%
	8.6

	
	
	ETU 70Hz
	A3-1
	30%
	-4.7 

	
	
	
	
	70%
	-1.2 

	
	
	ETU 300Hz
	A3-1
	30%
	-4.5 

	
	
	
	
	70%
	-0.9 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.0 

	
	
	
	
	70%
	9.7 


























































