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8
Performance requirement

8.1
General

Performance requirements for the BS are specified for the fixed reference channels defined in Annex A and the propagation conditions in Annex B. The requirements only apply to those FRCs that are supported by the base station. 

The SNR used in this clause is defined as:

SNR = S / N

Where:

S 
is the total signal energy in the subframe on a single antenna port.

N
is the noise energy in a bandwidth corresponding to the allocated bandwidth over the duration of a subframe.
8.2
Performance requirements for PUSCH

8.2.1
Requirements in multipath fading conditions
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.
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)


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.
Table 8.2.1.1-1 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%
	-4.1

	
	
	
	
	70%
	0.1 

	
	
	
	A4-3
	70%
	10.6 

	
	
	
	A5-2
	70%
	17.7

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7

	
	
	
	
	70%
	1.8

	
	
	
	A4-1
	30%
	4.4

	
	
	
	
	70%
	11.3

	
	
	
	A5-1
	70%
	18.6

	
	
	EVA 70Hz
	A3-2
	30%
	-3.9

	
	
	
	
	70%
	0.7

	
	
	
	A4-3
	30%
	4.0

	
	
	
	
	70%
	11.9

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4

	
	
	
	
	70%
	2.4

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8

	
	
	
	
	70%
	13.5

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

	
	
	
	
	70%
	-3.1

	
	
	
	A4-3
	70%
	7.1

	
	
	
	A5-2
	70%
	14.4

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0

	
	
	
	
	70%
	-1.3

	
	
	
	A4-1
	30%
	1.3

	
	
	
	
	70%
	7.8

	
	
	
	A5-1
	70%
	15.4

	
	
	EVA 70Hz
	A3-2
	30%
	-6.3

	
	
	
	
	70%
	-2.7

	
	
	
	A4-4
	30%
	0.8

	
	
	
	
	70%
	8.3

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-1.0

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6

	
	
	
	
	70%
	9.9


Table 8.2.1.1-2 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%
	-4.1

	
	
	
	
	70%
	0.1

	
	
	
	A4-4
	70%
	10.9

	
	
	
	A5-3
	70%
	18.1

	
	
	EVA 5Hz
	A3-1
	30%
	-2.8

	
	
	
	
	70%
	1.8

	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	70%
	11.5

	
	
	
	A5-1
	70%
	18.8

	
	
	EVA 70Hz
	A3-3
	30%
	-4.0

	
	
	
	
	70%
	0.6

	
	
	
	A4-4
	30%
	4.7

	
	
	
	
	70%
	12.5

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	2.4

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.7

	
	
	
	
	70%
	13.5

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

	
	
	
	
	70%
	-3.4

	
	
	
	A4-4
	70%
	7.7

	
	
	
	A5-3
	70%
	14.4

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0

	
	
	
	
	70%
	-1.3

	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	70%
	7.8

	
	
	
	A5-1
	70%
	15.4

	
	
	EVA 70Hz
	A3-3
	30%
	-6.5

	
	
	
	
	70%
	-2.9

	
	
	
	A4-4
	30%
	1.6

	
	
	
	
	70%
	8.7

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-0.9

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.5

	
	
	
	
	70%
	9.9


Table 8.2.1.1-3 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%
	-4.7

	
	
	
	
	70%
	-0.7

	
	
	
	A4-5
	70%
	10.4

	
	
	
	A5-4
	70%
	18.0

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7

	
	
	
	
	70%
	1.8

	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	70%
	11.5

	
	
	
	A5-1
	70%
	18.6

	
	
	EVA 70Hz
	A3-4
	30%
	-4.5

	
	
	
	
	70%
	-0.1

	
	
	
	A4-5
	30%
	4.3

	
	
	
	
	70%
	12.3

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	2.4

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8

	
	
	
	
	70%
	13.5

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

	
	
	
	
	70%
	-3.8

	
	
	
	A4-5
	70%
	7.6

	
	
	
	A5-4
	70%
	14.4

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1

	
	
	
	
	70%
	-1.4

	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	70%
	7.9

	
	
	
	A5-1
	70%
	15.5

	
	
	EVA 70Hz
	A3-4
	30%
	-6.9

	
	
	
	
	70%
	-3.3

	
	
	
	A4-5
	30%
	1.2

	
	
	
	
	70%
	8.3

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-0.9

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6

	
	
	
	
	70%
	9.9


Table 8.2.1.1-4 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%
	-4.2

	
	
	
	
	70%
	-0.4

	
	
	
	A4-6
	70%
	10.8

	
	
	
	A5-5
	70%
	18.3

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7

	
	
	
	
	70%
	1.9

	
	
	
	A4-1
	30%
	4.3

	
	
	
	
	70%
	11.4

	
	
	
	A5-1
	70%
	18.8

	
	
	EVA 70Hz
	A3-5
	30%
	-4.1

	
	
	
	
	70%
	0.1

	
	
	
	A4-6
	30%
	4.5

	
	
	
	
	70%
	12.6

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	2.4

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8

	
	
	
	
	70%
	13.6

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

	
	
	
	
	70%
	-3.5

	
	
	
	A4-6
	70%
	7.5

	
	
	
	A5-5
	70%
	14.7

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0

	
	
	
	
	70%
	-1.2

	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	70%
	7.9

	
	
	
	A5-1
	70%
	15.5

	
	
	EVA 70Hz
	A3-5
	30%
	-6.7

	
	
	
	
	70%
	-2.9

	
	
	
	A4-6
	30%
	0.7

	
	
	
	
	70%
	8.0

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-0.9

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.7

	
	
	
	
	70%
	10.3


Table 8.2.1.1-5 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%
	-4.5

	
	
	
	
	70%
	-0.8

	
	
	
	A4-7
	70%
	11.3

	
	
	
	A5-6
	70%
	18.8

	
	
	EVA 5Hz
	A3-1
	30%
	-2.8

	
	
	
	
	70%
	1.8

	
	
	
	A4-1
	30%
	4.2

	
	
	
	
	70%
	11.4

	
	
	
	A5-1
	70%
	18.7

	
	
	EVA 70Hz
	A3-6
	30%
	-4.5

	
	
	
	
	70%
	-0.3

	
	
	
	A4-7
	30%
	4.2

	
	
	
	
	70%
	12.9

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5

	
	
	
	
	70%
	2.4

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.9

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9

	
	
	
	
	70%
	13.6

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

	
	
	
	
	70%
	-3.8

	
	
	
	A4-7
	70%
	7.6

	
	
	
	A5-6
	70%
	15.0

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0

	
	
	
	
	70%
	-1.2

	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	70%
	7.9

	
	
	
	A5-1
	70%
	15.7

	
	
	EVA 70Hz
	A3-6
	30%
	-7.0

	
	
	
	
	70%
	-3.3

	
	
	
	A4-7
	30%
	0.7

	
	
	
	
	70%
	8.5

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8

	
	
	
	
	70%
	-1.0

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6

	
	
	
	
	70%
	-0.6

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6

	
	
	
	
	70%
	10.1


Table 8.2.1.1-6 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%
	-4.2

	
	
	
	
	70%
	-0.4 

	
	
	
	A4-8
	70%
	11.5 

	
	
	
	A5-7
	70%
	19.7

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 

	
	
	
	
	70%
	1.8 

	
	
	
	A4-1
	30%
	4.3 

	
	
	
	
	70%
	11.5 

	
	
	
	A5-1
	70%
	18.7

	
	
	EVA 70Hz
	A3-7
	30%
	-4.1 

	
	
	
	
	70%
	0.2 

	
	
	
	A4-8
	30%
	4.2 

	
	
	
	
	70%
	13.0 

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4 

	
	
	
	
	70%
	2.4 

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1 

	
	
	
	
	70%
	2.9 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.7 

	
	
	
	
	70%
	13.6 

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

	
	
	
	
	70%
	-3.5

	
	
	
	A4-8
	70%
	7.5

	
	
	
	A5-7
	70%
	15.9

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1

	
	
	
	
	70%
	-1.3

	
	
	
	A4-1
	30%
	1.2

	
	
	
	
	70%
	7.9

	
	
	
	A5-1
	70%
	15.6

	
	
	EVA 70Hz
	A3-7
	30%
	-6.7

	
	
	
	
	70%
	-2.9

	
	
	
	A4-8
	30%
	0.7

	
	
	
	
	70%
	8.6

	
	
	ETU 70Hz
	A3-1
	30%
	-4.4 

	
	
	
	
	70%
	-0.9 

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 

	
	
	
	
	70%
	-0.7 

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 

	
	
	
	
	70%
	10.0 


8.2.2
Requirements for UL timing alignment

The performance requirement of UL timing alignment 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. 
In the tests for UL timing adjustment, two signals are configured, one being transmitted by moving UE and the other being transmitted by stationary UE. FRC parameters in Table A.7-1 and Table A.8-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In Scenario 2, Doppler shift is not taken into account.
Table 8.2.2-1 Test parameters for testing UL timing alignment

	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)

	Subframes in which PUSCH is transmitted
	subframe #0, #2, #4, #6, and #8 in radio frames

	Subframes in which sounding RS is transmitted (Note 1)
	subframe #1 in radio frames

	Note 1. The configuration of SRS is optional.


Table 8.2.2-2 Minimum requirements for UL timing alignment, 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
	Moving propagation (Scenario 1)
	A7-1
	70%
	[13.1]

	
	
	Moving propagation (Scenario 2)
	A8-1
	70%
	[-1.3]


Table 8.2.2-3 Minimum requirements for UL timing alignment, 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
	Moving propagation (Scenario 1)
	A7-2
	70%
	[13.4]

	
	
	Moving propagation (Scenario 2)
	A8-2
	70%
	[-1.5]


Table 8.2.2-4 Minimum requirements for UL timing alignment, 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
	Moving propagation (Scenario 1)
	A7-3
	70%
	[13.2]

	
	
	Moving propagation (Scenario 2)
	A8-3
	70%
	[-1.6]


Table 8.2.2-5 Minimum requirements for UL timing alignment, 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
	Moving propagation (Scenario 1)
	A7-4
	70%
	[13.8]

	
	
	Moving propagation (Scenario 2)
	A8-4
	70%
	[-1.8]


Table 8.2.2-6 Minimum requirements for UL timing alignment, 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
	Moving propagation (Scenario 1)
	A7-5
	70%
	[14.0]

	
	
	Moving propagation (Scenario 2)
	A8-5
	70%
	[-1.8]


Table 8.2.2-7 Minimum requirements for UL timing alignment, 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
	Moving propagation (Scenario 1)
	A7-6
	70%
	[13.9]

	
	
	Moving propagation (Scenario 2)
	A8-6
	70%
	[-1.8]


8.2.3
Requirements for high speed train

The performance requirement of PUSCH for high speed train 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. The performance requirements for high speed train are optional.
Table 8.2.3-1 Test parameters for high speed train

	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)

	Subframes in which PUSCH is transmitted
	subframe #0 and #8 in radio frames for which SFN mod 4 = 0

subframe #6 in radio frames for which SFN mod 4 = 1

subframe #4 in radio frames for which SFN mod 4 = 2

subframe #2 in radio frames for which SFN mod 4 = 3

	Subframes in which PUCCH is transmitted (Note1, Note 2)
	subframe #5 in radio frames

	Note 1. The configuration of PUCCH (format 2) is optional.Note 2. The SNR values per antenna shall be set to [-4.5 dB and -1.5 dB] for Scenario 1 and 3, respectively.


8.2.3.1
Minumum requirements

The throughput shall be equal to or larger than the fraction of maximum throughput stated in table 8.2.3.1-1 at the given SNR.
Table 8.2.3.1-1 Minimum requirements of PUSCH for high speed train
	Channel Bandwidth [MHz]
	Cyclic prefix
	FRC
(Annex A)
	Number of RX antennas
	Propagation conditions (Annex B)
	Fraction of maximum throughput
	SNR

[dB]

	1.4
	Normal
	A3-2
	1
	HST Scenario 3
	30%
	[-1.5]

	
	
	
	
	
	70%
	[2.0]

	
	
	
	2
	HST Scenario 1
	30%
	[-3.9]

	
	
	
	
	
	70%
	[-0.6]

	3
	Normal
	A3-3
	1
	HST Scenario 3
	30%
	[-2.2]

	
	
	
	
	
	70%
	[1.6]

	
	
	
	2
	HST Scenario 1
	30%
	[-4.6]

	
	
	
	
	
	70%
	[-1.1]

	5
	Normal
	A3-4
	1
	HST Scenario 3
	30%
	[-2.7]

	
	
	
	
	
	70%
	[1.2]

	
	
	
	2
	HST Scenario 1
	30%
	[-5.2]

	
	
	
	
	
	70%
	[-1.5]

	10
	Normal
	A3-5
	1
	HST Scenario 3
	30%
	[-2.9]

	
	
	
	
	
	70%
	[1.1]

	
	
	
	2
	HST Scenario 1
	30%
	[-5.6]

	
	
	
	
	
	70%
	[-1.6]

	15
	Normal
	A3-6
	1
	HST Scenario 3
	30%
	[-2.7]

	
	
	
	
	
	70%
	[1.2]

	
	
	
	2
	HST Scenario 1
	30%
	[-5.4]

	
	
	
	
	
	70%
	[-1.5]

	20
	Normal
	A3-7
	1
	HST Scenario 3
	30%
	[-2.7]

	
	
	
	
	
	70%
	[1.2]

	
	
	
	2
	HST Scenario 1
	30%
	[-5.4]

	
	
	
	
	
	70%
	[-1.5]


8.3
Performance requirements for PUCCH

8.3.1
DTX to ACK performance

The DTX to ACK requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth.
The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent, shall not exceed 1%.
8.3.2
ACK missed detection requirements for PUCCH format 1a
The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.

8.3.2.1
Minimum requirements
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.1-1.

Table 8.3.2.1-1 Minimum requirements for PUCCH

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	EPA 5
	-2.5
	-3.9
	-4.8
	-5.4
	-5.3
	-5.1

	
	
	EVA 5
	-4.5
	-5.1
	-5.1
	-5.0
	-5.1
	-5.1

	
	
	EVA 70
	-4.9
	-5.2
	-5.2
	-5.1
	-5.2
	-5.1

	
	
	ETU 300
	-5.0
	-5.1
	-4.9
	-5.0
	-5.2
	-5.2

	
	Extended
	ETU 70
	-4.2
	-4.3
	-4.1
	-4.3
	-4.2
	-4.3

	4
	Normal
	EPA 5
	-7.9
	-8.4
	-8.7
	-8.9
	-8.9
	-9.0

	
	
	EVA 5
	-8.8
	-9.1
	-9.1
	-8.8
	-8.9
	-8.9

	
	
	EVA 70
	-8.9
	-9.0
	-9.0
	-8.8
	-9.0
	-8.8

	
	
	ETU 300
	-8.7
	-8.9
	-8.7
	-8.7
	-8.9
	-8.8

	
	Extended
	ETU 70
	-7.9
	-8.1
	-7.9
	-8.1
	-8.0
	-8.0


8.3.3
CQI missed detection requirements for PUCCH format 2

The CQI missed detection BLER probability shall not exceed 1% at the SNR given in table 8.3.3-1. The CQI information bit payload per sub-frame is equal to 4 bits.

Table 8.3.3-1 Minimum requirements for PUCCH

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	ETU 70
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]


8.4
Performance requirements for PRACH

8.4.1
PRACH False alarm probability

The false alarm requirement is valid for any number of receive antennas, for all frame structures and for any channel bandwidth:
The total false alarm probability should be less than 0.1%.

8.4.2
PRACH missed detection requirements 

The probability of missed detection shall not exceed 1% for the SNR levels listed in table 8.4.2-1 and 8.4.2-2. The test preambles for normal mode are listed in table A.6-1 and the test preambles for high speed mode are listed in A.6-2 
The requirements for Burst format 4 are only valid for base stations supporting TDD. The requirements for high speed mode (table 8.4.2-2) are only valid for the base stations supporting high speed mode.

Table 8.4.2-1 PRACH missed detection requirements for Normal Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0 
	Burst format 1
	Burst format 2
	Burst format 3
	Burst format 4

	2
	AWGN
	0
	-14.2
	-14.2
	-16.4
	-16.5
	TBD

	
	ETU 70
	270 Hz
	-8.0
	-7.8
	-10.0
	-10.1
	TBD

	4
	AWGN
	0
	-16.9
	-16.7
	-19.0
	-18.8
	TBD

	
	ETU 70
	270 Hz
	-12.1
	-11.7
	-14.1
	-13.9
	TBD


Table 8.4.2-2 PRACH missed detection requirements for High speed Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	-14.1
	-14.2
	-16.3
	-16.6

	
	ETU 70
	270 Hz
	-7.4
	-7.3
	-9.3
	-9.5

	
	AWGN
	625 Hz
	-12.4
	-12.3
	-14.4
	-14.4

	
	AWGN
	1340 Hz
	-13.4
	-13.5
	-15.5
	-15.7

	4
	AWGN
	0
	-16.9
	-16.6
	-18.9
	-18.8

	
	ETU 70
	270 Hz
	-11.8
	-11.4
	-13.7
	-13.7

	
	AWGN
	625 Hz
	-14.9
	-14.6
	-16.8
	-16.8

	
	AWGN
	1340 Hz
	-15.9
	-15.5
	-17.8
	-17.8


Annex A (normative): 
Reference measurement channels

The parameters for the reference measurement channels are specified in clause A.1 for reference sensitivity and in-channel selectivity and in clause A.2 for dynamic range.

A schematic overview of the encoding process for the reference measurement channels is provided in Figure A-1. 
Receiver requirements in the present document are defined with a throughput stated relative to the Maximum throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink subframes per second. For FDD, 1000 uplink sub-frames per second are used.
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Figure A-1. Schematic overview of the encoding process
A.1
Fixed Reference Channels for reference sensitivity and in-channel selectivity (QPSK, R=1/3)
The parameters for the reference measurement channels are specified in Table A.1-1 for reference sensitivity and in-channel selectivity
Table A.1-1 FRC parameters for reference sensitivity and in-channel selectivity
	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5

	Allocated resource blocks
	6
	15
	25
	3
	9

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	600
	1544
	2216
	288
	936

	Transport block CRC (bits)
	24
	24
	24
	24
	24

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

	Number of code blocks - C
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1884
	4716
	6732
	948
	2892

	Total number of bits per sub-frame
	1728
	4320
	7200
	864
	2592

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296


A.2
Fixed Reference Channels for dynamic range (16QAM, R=2/3)
The parameters for the reference measurement channels are specified in Table A.2-1 for dynamic range.
Table A.2-1 FRC parameters for dynamic range
	Reference channel
	A2-1
	A2-2
	A2-3

	Allocated resource blocks
	6
	15
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM

	Code rate
	2/3
	2/3
	2/3

	Payload size (bits)
	2344
	5992
	9912

	Transport block CRC (bits)
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24

	Number of code blocks - C
	1
	1
	2

	Coded block size including 12bits trellis termination (bits)
	7116
	18060
	14988

	Total number of bits per sub-frame
	3456
	8640
	14400

	Total symbols per sub-frame
	864
	2160
	3600


A.3
Fixed Reference Channels for performance requirements (QPSK 1/3)

Table A.3-1 FRC parameters for performance requirements (QPSK 1/3)

	Reference channel
	A3-1
	A3-2
	A3-3
	A3-4
	A3-5
	A3-6
	A3-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	104
	600
	1544
	2216
	5160
	6712
	10296

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

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

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

	Coded block size including 12bits trellis termination (bits)
	396
	1844
	4716
	6732
	15564
	10188
	15564

	Total number of bits per sub-frame
	288
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400


A.4
Fixed Reference Channels for performance requirements (16QAM 3/4)

Table A.4-1 FRC parameters for performance requirements (16QAM 3/4)

	Reference channel
	A4-1
	A4-2
	A4-3
	A4-4
	A4-5
	A4-6
	A4-7
	A4-8

	Allocated resource blocks
	1
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	10
	12
	12
	12
	12
	12
	12

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

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	408
	376
	2600
	6456
	10680
	21384
	32856
	43816

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

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

	Number of code blocks - C
	1
	1
	1
	2
	2
	4
	6
	8

	Coded block size including 12bits trellis termination (bits)
	1308
	1212
	7884
	9804
	16140
	16140
	16524
	16524

	Total number of bits per sub-frame
	576
	480
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	144
	120
	864
	2160
	3600
	7200
	10800
	14400


A.5
Fixed Reference Channels for performance requirements (64QAM 5/6)

Table A.5-1 FRC parameters for performance requirements (64QAM 5/6)

	Reference channel
	A5-1
	A5-2
	A5-3
	A5-4
	A5-5
	A5-6
	A5-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	712
	4392
	11064
	18336
	36696
	55056
	75376

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

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

	Number of code blocks - C
	1
	1
	2
	3
	6
	9
	13

	Coded block size including 12bits trellis termination (bits)
	2220
	13260
	16716
	18444
	18444
	18444
	17484

	Total number of bits per sub-frame
	864
	5184
	12960
	21600
	43200
	64800
	86400

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400


A.6
PRACH Test preambles

Table A.6-1 Test preambles for Normal Mode
	Burst format
	Ncs
	Logical sequence index
	v

	0
	13
	22
	32

	1
	167
	22
	2

	2
	167
	22
	0

	3
	0
	22
	0

	4
	10
	0
	0


Table A.6-2 Test preambles for High speed Mode
	Burst format
	Ncs
	Logical sequence index
	v

	0
	15
	384
	0

	1
	202
	384
	0

	2
	202
	384
	0

	3
	237
	384
	0


A.7
Fixed Reference Channels for UL timing adjustment (Scenario 1)

Table A.7-1 FRC parameters for UL timing adjustment (Scenario 1)
	Reference channel
	A7-1
	A7-2
	A7-3
	A7-4
	A7-5
	A7-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

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

	Code rate
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size (bits)
	1288
	2600
	5160
	10680
	10680
	10680

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

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

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

	Coded block size including 12bits trellis termination (bits)
	3948
	7884
	15564
	16140
	16140
	16140

	Total number of bits per sub-frame
	1728
	3456
	6912
	14400
	14400
	14400

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	NOTE 1.
The configuration of SRS is optional

NOTE 2.
PUSCH resource blocks shall be included in SRS resource blocks


A.8
Fixed Reference Channels for UL timing adjustment (Scenario 2)

Table A.8-1 FRC parameters for UL timing adjustment (Scenario 2)
	Reference channel
	A8-1
	A8-2
	A8-3
	A8-4
	A8-5
	A8-6

	Allocated resource blocks
	3
	6
	12
	25
	25
	25

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	288
	600
	1224
	2216
	2216
	2216

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

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

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	948
	1884
	3756
	6732
	6732
	6732

	Total number of bits per sub-frame
	864
	1728
	3456
	7200
	7200
	7200

	Total symbols per sub-frame
	432
	864
	1728
	3600
	3600
	3600

	SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1)
	7
	5
	3
	2
	5
	2

	SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2)
	0
	0
	0
	0
	0
	1

	NOTE 1.
The configuration of SRS is optional

NOTE 2.
PUSCH resource blocks shall be included in SRS resource blocks
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