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<< Start of Change 1 >>
[bookmark: _Toc486867137][bookmark: _Toc487413283]8.2	Performance requirements for PUSCH
[bookmark: _Toc486867138]8.2.1	Requirements in multipath fading propagation conditions
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]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. The performance requirements assume HARQ retransmissions. For 2Tx test the HARQ retransmissions for two codewords are independent. The requirements defined based on FRC in Annex A.17 apply to the BS supporting PUSCH with 256QAM. The requirements defined based on FRC in Annex A.18 apply to the BS supporting PUSCH transmission in UpPTS. The requirements defined based on FRC in Annex A.19 apply to the BS supporting both PUSCH transmission in UpPTS and PUSCH with 256QAM. For PUSCH transmission in UpPTS, the special subframe configuration is 10 as specified in 36.211 [10] Table 4.2-1, and during the test only special subframe is scheduled.

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)



[bookmark: _Toc486867139]8.2.1.1	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables 8.2.1.1-1 to 8.2.1.1-6 at the given SNR for 1Tx and in tables 8.2.1.1-7 to 8.2.1.1-12 for 2Tx two layer spatial multiplexing transmission.


Table 8.2.1.1-1 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 (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-4.1

	
	
	
	
	
	70%
	0.1 

	
	
	
	
	A4-3
	70%
	10.6 

	
	
	
	
	A5-2
	70%
	17.7

	
	
	
	
	A17-1
	70%
	[21.4]

	
	
	
	
	A18-1
	70%
	[7.4]

	
	
	
	
	A19-1
	70%
	[18.1]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.4

	
	
	
	
	
	70%
	11.3

	
	
	
	
	A5-1
	70%
	18.6

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-3.9

	
	
	
	
	
	70%
	0.7

	
	
	
	
	A4-3
	30%
	4.0

	
	
	
	
	
	70%
	11.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.4

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.5

	
	4
	Normal
	EPA 5Hz Low
	A3-2
	30%
	-6.6

	
	
	
	
	
	70%
	-3.1

	
	
	
	
	A4-3
	70%
	7.1

	
	
	
	
	A5-2
	70%
	14.4

	
	
	
	
	A17-1
	70%
	[18.2]

	
	
	
	
	A18-1
	70%
	[4.1]

	
	
	
	
	A19-1
	70%
	[14.7]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.3

	
	
	
	
	A4-1
	30%
	1.3

	
	
	
	
	
	70%
	7.8

	
	
	
	
	A5-1
	70%
	15.4

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-6.3

	
	
	
	
	
	70%
	-2.7

	
	
	
	
	A4-3
	30%
	0.8

	
	
	
	
	
	70%
	8.3

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-1.0

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	
	ETU 600Hz** Low
	A13-1
	30%
	-0.9

	
	
	
	
	
	70%
	6.1

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6

	
	
	
	
	
	70%
	9.9

	
	8
	Normal
	EPA 5Hz Low
	A3-2
	30%
	[bookmark: OLE_LINK168][bookmark: OLE_LINK169]-9.4

	
	
	
	
	
	70%
	-6.4

	
	
	
	
	A4-3
	70%
	4.0

	
	
	
	
	A5-2
	70%
	10.9

	
	
	
	
	A17-1
	70%
	[15.1]

	
	
	
	
	A18-1
	70%
	[1.1]

	
	
	
	
	A19-1
	70%
	[11.6]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.2

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.6

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-2
	30%
	-9.0

	
	
	
	
	
	70%
	-5.8

	
	
	
	
	A4-3
	30%
	-2.5

	
	
	
	
	
	70%
	4.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.6

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.7

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.1

	
	
	
	
	
	70%
	6.4

	Note*:	Not applicable for Local Area BS and Home BS.
Note**:	Not applicable for Local Area BS and Home BS, and only applicable for BS supporting ETU600.



Table 8.2.1.1-2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-4.1

	
	
	
	
	
	70%
	0.1

	
	
	
	
	A4-4
	70%
	10.9

	
	
	
	
	A5-3
	70%
	18.1

	
	
	
	
	A17-2
	70%
	[22.0]

	
	
	
	
	A18-2
	70%
	[7.4]

	
	
	
	
	A19-2
	70%
	[17.9]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.8

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	
	70%
	11.5

	
	
	
	
	A5-1
	70%
	18.8

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-4.0

	
	
	
	
	
	70%
	0.6

	
	
	
	
	A4-4
	30%
	4.7

	
	
	
	
	
	70%
	12.5

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.7

	
	
	
	
	
	70%
	13.5

	
	4
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-6.8

	
	
	
	
	
	70%
	-3.4

	
	
	
	
	A4-4
	70%
	7.7

	
	
	
	
	A5-3
	70%
	14.4

	
	
	
	
	A17-2
	70%
	[18.7]

	
	
	
	
	A18-2
	70%
	[4.0]

	
	
	
	
	A19-2
	70%
	[14.0]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.3

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.8

	
	
	
	
	A5-1
	70%
	15.4

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-6.5

	
	
	
	
	
	70%
	-2.9

	
	
	
	
	A4-4
	30%
	1.6

	
	
	
	
	
	70%
	8.7

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-0.9

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	
	ETU 600Hz** Low
	A13-2
	30%
	-1.1

	
	
	
	
	
	70%
	5.8

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.5

	
	
	
	
	
	70%
	9.9

	
	8
	Normal
	EPA 5Hz Low
	A3-3
	30%
	-9.6

	
	
	
	
	
	70%
	-6.6

	
	
	
	
	A4-4
	70%
	4.1

	
	
	
	
	A5-3
	70%
	11.1

	
	
	
	
	A17-2
	70%
	[15.6]

	
	
	
	
	A18-2
	70%
	[1.3]

	
	
	
	
	A19-2
	70%
	[11.0]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.1

	
	
	
	
	
	70%
	-4.0

	
	
	
	
	A4-1
	30%
	-1.6

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-3
	30%
	-9.3

	
	
	
	
	
	70%
	-5.9

	
	
	
	
	A4-4
	30%
	-2.8

	
	
	
	
	
	70%
	4.8

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-7.0

	
	
	
	
	
	70%
	-3.7

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.2

	
	
	
	
	
	70%
	6.5

	Note*:	Not applicable for Local Area BS and Home BS.
Note**:	Not applicable for Local Area BS and Home BS, and only applicable for BS supporting ETU600.



Table 8.2.1.1-3 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 (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-4.7

	
	
	
	
	
	70%
	-0.7

	
	
	
	
	A4-5
	70%
	10.4

	
	
	
	
	A5-4
	70%
	18.0

	
	
	
	
	A17-3
	70%
	[21.9]

	
	
	
	
	A18-3
	70%
	[8.3]

	
	
	
	
	A19-3
	70%
	[19.4]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	
	70%
	11.5

	
	
	
	
	A5-1
	70%
	18.6

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-4.5

	
	
	
	
	
	70%
	-0.1

	
	
	
	
	A4-5
	30%
	4.3

	
	
	
	
	
	70%
	12.3

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.5

	
	4
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-7.1

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-5
	70%
	7.6

	
	
	
	
	A5-4
	70%
	14.4

	
	
	
	
	A17-3
	70%
	[18.5]

	
	
	
	
	A18-3
	70%
	[5.1]

	
	
	
	
	A19-3
	70%
	[15.8]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.1

	
	
	
	
	
	70%
	-1.4

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.5

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-6.9

	
	
	
	
	
	70%
	-3.3

	
	
	
	
	A4-5
	30%
	1.2

	
	
	
	
	
	70%
	8.3

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-0.9

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	
	ETU 600Hz** 
Low
	A13-3
	30%
	-0.9

	
	
	
	
	
	70%
	6.1

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6

	
	
	
	
	
	70%
	9.9

	
	8
	Normal
	EPA 5Hz Low
	A3-4
	30%
	-10.1

	
	
	
	
	
	70%
	-7.2

	
	
	
	
	A4-5
	70%
	4.0

	
	
	
	
	A5-4
	70%
	11.3

	
	
	
	
	A17-3
	70%
	[15.3]

	
	
	
	
	A18-3
	70%
	[2.0]

	
	
	
	
	A19-3
	70%
	[12.5]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.1

	
	
	
	
	
	70%
	-3.9

	
	
	
	
	A4-1
	30%
	-1.9

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-4
	30%
	-9.9

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-5
	30%
	-2.5

	
	
	
	
	
	70%
	4.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.2

	
	
	
	
	
	70%
	6.4

	Note*:	Not applicable for Local Area BS and Home BS.
Note**:	Not applicable for Local Area BS and Home BS, and only applicable for BS supporting ETU600.



Table 8.2.1.1-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-4.2

	
	
	
	
	
	70%
	-0.4

	
	
	
	
	A4-6
	70%
	10.8

	
	
	
	
	A5-5
	70%
	18.3

	
	
	
	
	A17-4
	70%
	[22.6]

	
	
	
	
	A18-4
	70%
	[8.5]

	
	
	
	
	A19-4
	70%
	[19.5]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7

	
	
	
	
	
	70%
	1.9

	
	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	
	70%
	11.4

	
	
	
	
	A5-1
	70%
	18.8

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-4.1

	
	
	
	
	
	70%
	0.1

	
	
	
	
	A4-6
	30%
	4.5

	
	
	
	
	
	70%
	12.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.8

	
	
	
	
	
	70%
	13.6

	
	4
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-6.8

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-6
	70%
	7.5

	
	
	
	
	A5-5
	70%
	14.7

	
	
	
	
	A17-4
	70%
	[19.2]

	
	
	
	
	A18-4
	70%
	[5.3]

	
	
	
	
	A19-4
	70%
	[15.8]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.2

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.5

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-6.7

	
	
	
	
	
	70%
	-2.9

	
	
	
	
	A4-6
	30%
	0.7

	
	
	
	
	
	70%
	8.0

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-0.9

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	
	ETU 600Hz** Low
	A13-4
	30%
	-1.0

	
	
	
	
	
	70%
	6.2

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.7

	
	
	
	
	
	70%
	10.3

	
	8
	Normal
	EPA 5Hz Low
	A3-5
	30%
	-9.8

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-6
	70%
	4.2

	
	
	
	
	A5-5
	70%
	11.5

	
	
	
	
	A17-4
	70%
	[15.9]

	
	
	
	
	A18-4
	70%
	[2.1]

	
	
	
	
	A19-4
	70%
	[12.5]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.5

	
	
	
	
	A5-1
	70%
	11.9

	
	
	
	EVA 70Hz Low
	A3-5
	30%
	-9.7

	
	
	
	
	
	70%
	-6.2

	
	
	
	
	A4-6
	30%
	-2.6

	
	
	
	
	
	70%
	4.7

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.6

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.1

	
	
	
	
	
	70%
	6.5

	Note*:	Not applicable for Local Area BS and Home BS.
Note**:	Not applicable for Local Area BS and Home BS, and only applicable for BS supporting ETU600.



Table 8.2.1.1-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-4.5

	
	
	
	
	
	70%
	-0.8

	
	
	
	
	A4-7
	70%
	11.3

	
	
	
	
	A5-6
	70%
	18.8

	
	
	
	
	A6-5A17-5
	70%
	[22.8]

	
	
	
	
	A18-5
	70%
	[9.4]

	
	
	
	
	A19-5
	70%
	[21.4]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.8

	
	
	
	
	
	70%
	1.8

	
	
	
	
	A4-1
	30%
	4.2

	
	
	
	
	
	70%
	11.4

	
	
	
	
	A5-1
	70%
	18.7

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-4.5

	
	
	
	
	
	70%
	-0.3

	
	
	
	
	A4-7
	30%
	4.2

	
	
	
	
	
	70%
	12.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.5

	
	
	
	
	
	70%
	2.4

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.2

	
	
	
	
	
	70%
	2.9

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.9

	
	
	
	
	
	70%
	13.6

	
	4
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-7.2

	
	
	
	
	
	70%
	-3.8

	
	
	
	
	A4-7
	70%
	7.6

	
	
	
	
	A5-6
	70%
	15.0

	
	
	
	
	A6-5A17-5
	70%
	[18.9]

	
	
	
	
	A18-5
	70%
	[5.9]

	
	
	
	
	A19-5
	70%
	[17.1]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.0

	
	
	
	
	
	70%
	-1.2

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.7

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-7.0

	
	
	
	
	
	70%
	-3.3

	
	
	
	
	A4-7
	30%
	0.7

	
	
	
	
	
	70%
	8.5

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.8

	
	
	
	
	
	70%
	-1.0

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6

	
	
	
	
	
	70%
	-0.6

	
	
	
	ETU 600Hz** Low
	A13-5
	30%
	-0.9

	
	
	
	
	
	70%
	6.4

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6

	
	
	
	
	
	70%
	10.1

	
	8
	Normal
	EPA 5Hz Low
	A3-6
	30%
	-10.4

	
	
	
	
	
	70%
	-7.3

	
	
	
	
	A4-7
	70%
	4.4

	
	
	
	
	A5-6
	70%
	11.8

	
	
	
	
	A17-5A6-5
	70%
	[15.5]

	
	
	
	
	A18-5
	70%
	[2.8]

	
	
	
	
	A19-5
	70%
	[13.8]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.1

	
	
	
	
	
	70%
	-4.0

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.4

	
	
	
	
	A5-1
	70%
	11.7

	
	
	
	EVA 70Hz Low
	A3-6
	30%
	-10.1

	
	
	
	
	
	70%
	-6.8

	
	
	
	
	A4-7
	30%
	-2.5

	
	
	
	
	
	70%
	5.0

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-7.0

	
	
	
	
	
	70%
	-3.6

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.1

	
	
	
	
	
	70%
	6.7

	Note*:	Not applicable for Local Area BS and Home BS.
Note**: Not applicable for Local Area BS and Home BS, and only applicable for BS supporting ETU600.



Table 8.2.1.1-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 1Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	1
	2
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-4.2

	
	
	
	
	
	70%
	-0.4 

	
	
	
	
	A4-8
	70%
	11.5 

	
	
	
	
	A5-7
	70%
	19.7

	
	
	
	
	A17-6A6-6
	70%
	[23.7]

	
	
	
	
	A18-6
	70%
	[9.3]

	
	
	
	
	A19-6
	70%
	[21.0]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-2.7 

	
	
	
	
	
	70%
	1.8 

	
	
	
	
	A4-1
	30%
	4.3 

	
	
	
	
	
	70%
	11.5 

	
	
	
	
	A5-1
	70%
	18.7

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-4.1 

	
	
	
	
	
	70%
	0.2 

	
	
	
	
	A4-8
	30%
	4.2 

	
	
	
	
	
	70%
	13.0 

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-2.4 

	
	
	
	
	
	70%
	2.4 

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-2.1 

	
	
	
	
	
	70%
	2.9 

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	4.7 

	
	
	
	
	
	70%
	13.6 

	
	4
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-6.8

	
	
	
	
	
	70%
	-3.5

	
	
	
	
	A4-8
	70%
	7.5

	
	
	
	
	A5-7
	70%
	15.9

	
	
	
	
	A17-6A6-1
	70%
	[19.8]

	
	
	
	
	A18-6
	70%
	[5.7]

	
	
	
	
	A19-6
	70%
	[16.6]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-5.1

	
	
	
	
	
	70%
	-1.3

	
	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	
	70%
	7.9

	
	
	
	
	A5-1
	70%
	15.6

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-6.7

	
	
	
	
	
	70%
	-2.9

	
	
	
	
	A4-8
	30%
	0.7

	
	
	
	
	
	70%
	8.6

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-4.4 

	
	
	
	
	
	70%
	-0.9 

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-4.6 

	
	
	
	
	
	70%
	-0.7 

	
	
	
	ETU 600Hz** Low
	A13-6
	30%
	-0.9

	
	
	
	
	
	70%
	6.4

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	1.6 

	
	
	
	
	
	70%
	10.0 

	
	8
	Normal
	EPA 5Hz Low
	A3-7
	30%
	-9.7

	
	
	
	
	
	70%
	-6.7

	
	
	
	
	A4-8
	70%
	4.3

	
	
	
	
	A5-7
	70%
	12.5

	
	
	
	
	A17-6A6-1
	70%
	[16.3]

	
	
	
	
	A18-6
	70%
	[2.6]

	
	
	
	
	A19-6
	70%
	[13.2]

	
	
	
	EVA 5Hz Low
	A3-1
	30%
	-7.0

	
	
	
	
	
	70%
	-3.9

	
	
	
	
	A4-1
	30%
	-1.7

	
	
	
	
	
	70%
	4.6

	
	
	
	
	A5-1
	70%
	12.0

	
	
	
	EVA 70Hz Low
	A3-7
	30%
	-9.7

	
	
	
	
	
	70%
	-6.1

	
	
	
	
	A4-8
	30%
	-2.2

	
	
	
	
	
	70%
	4.9

	
	
	
	ETU 70Hz* Low
	A3-1
	30%
	-6.9

	
	
	
	
	
	70%
	-3.5

	
	
	
	ETU 300Hz* Low
	A3-1
	30%
	-6.8

	
	
	
	
	
	70%
	-3.3

	
	
	Extended
	ETU 70Hz* Low
	A4-2
	30%
	-1.2

	
	
	
	
	
	70%
	6.5

	Note*:	Not applicable for Local Area BS and Home BS.
Note**:	Not applicable for Local Area BS and Home BS, and only applicable for BS supporting ETU600.


<< End of Change 1 >>
[bookmark: OLE_LINK146]<< Start of Change 2 >>
[bookmark: _Toc463190397]A.18	Fixed Reference Channels for PUSCH transmission in UpPTS (16QAM 0.65)
Table 18-1 FRC parameters for PUSCH transmission in UpPTS (16QAM 0.65)
	Reference channel
	A18-1
	A18-2
	A18-3
	A18-4
	A18-5
	A18-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols in UpPTS
	5
	5
	5
	5
	5
	5

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate
	0.65
	0.65
	0.65
	0.65
	0.65
	0.65

	Payload size (bits) (Note 1)
	840
	2152
	3880
	7736
	12216
	15840

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	2
	2
	3

	Coded block size including 12bits trellis termination (bits)
	2604
	6540
	17724
	11724
	18516
	15948

	Total number of bits in UpPTS
	1440
	3600
	6000
	12000
	18000
	24000

	Total symbols in UpPTS
	360
	900
	1500
	3000
	4500
	6000

	
Note 1: for special subframe configuration with more than 3 UpPTS SC-FDMA data symbols, the UE shall determine the TBS using .



A.19 Fixed Reference Channels for PUSCH transmission in UpPTS (256QAM 0.69)
Table 19-1 FRC parameters for PUSCH transmission in UpPTS (256QAM 0.69)
	Reference channel
	A19-1
	A19-2
	A19-3
	A19-4
	A19-5
	A19-6

	Allocated resource blocks
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols in UpPTS
	5
	5
	5
	5
	5
	5

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate
	0.69
	0.69
	0.69
	0.69
	0.69
	0.69

	Payload size (bits)
	1864
	4584
	8248
	16416
	26416
	34008

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	2
	3
	5
	6

	Coded block size including 12bits trellis termination (bits)
	5767
	13836
	12492
	16524
	15948
	17100

	Total number of bits in UpPTS
	2880
	7200
	12000
	24000
	36000
	48000

	Total symbols in UpPTS
	360
	900
	1500
	3000
	4500
	6000

	
Note 1: for special subframe configuration with more than 3 UpPTS SC-FDMA data symbols, the UE shall determine the TBS using .



<< End of Change 2 >>
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