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<< Start of the 1st Change >>
8.2
Performance requirements for PUSCH

8.2.1
Requirements in multipath fading propagation 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 for 1Tx and in tables 8.2.1.1-7 to 8.2.1.1-12 for 2Tx two layer spatial multiplexing transmission.

<< End of the 1st Change >>
<< Start of the 2nd Change >>
8.3.5
ACK missed detection requirements for PUCCH format 1b with Channel Selection

The ACK missed detection probability is the probability of not detecting an ACK bit when an ACK bit was sent on particular channel, with each missed ACK bit counted as one error.

The number of encoded ACK bits per sub-frame is equal to 4 bits (AAAA), 

ACK/NAK repetitions are disabled for PUCCH transmission.

This requirement is applicable for FDD and TDD. 

8.3.5.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.5.1-1.

Table 8.3.5.1-1 Minimum requirements for PUCCH format 1b with Channel Selection

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

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	-4,5
	-4,6
	-4,6

	
	
	
	EVA70 Low
	-
	-
	-
	-4,3
	-4,5
	-4,5

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-8,4
	-8,5
	-8,6

	
	
	
	EVA70 Low
	-
	-
	-
	-8,3
	-8,5
	-8,5


8.3.6
ACK missed detection requirements for PUCCH format 3

The ACK missed detection probability is the probability of not detecting an ACK bit when an ACK bit was sent on the particular bit position, with each missed ACK bit being accounted as one error.

The number of encoded ACK/NAK bits per sub-frame is defined for two cases as presented below:

●
4AN bits: applicable for FDD and TDD

●
16AN bits : applicable for TDD

ACK/NAK repetitions are disabled for PUCCH transmission. Random codeword selection is assumed.
8.3.6.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.6.1-1 and table 8.3.6.1‑2, for 4 and 16 AN bits per sub-frame, respectively.

Table 8.3.6.1-1 Minimum requirements for PUCCH format 3, 4AN bits

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

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	-3,7
	-3,8
	-3,8

	
	
	
	EVA70 Low
	-
	-
	-
	-3,5 
	-3,6
	-3,7

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-7,3
	-7,4
	-7,5

	
	
	
	EVA70 Low
	-
	-
	-
	-7,2
	-7,3
	-7,3


Table 8.3.6.1-2 Minimum requirements for PUCCH format 3, 16AN bits

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

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	-1,3
	-1,2
	-1,2

	
	
	
	EVA70 Low
	-
	-
	-
	-0,8
	-0,9
	-0,9

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-5,3
	-5,3
	-5,4

	
	
	
	EVA70 Low
	-
	-
	-
	-5,0
	-5,1
	-5,1


8.3.7
NAK to ACK requirements for PUCCH format 3

The NAK to ACK detection probability is the probability that an ACK bit is falsely detected when an NAK bit was sent on the particular bit position, where the NAK to ACK detection probability is defined as follows:
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denotes the number of NAK bits decoded as ACK bits at the receiver, i.e. the number of received ACK bits

●
NAK bits in the definition do not contain the NAK bits which are mapped from DTX, i.e. NAK bits received when DTX is sent should not be considered.

ACK/NAK repetitions are disabled for PUCCH transmission. Random codeword selection is assumed.

Note: NAK to ACK requirement only applies to the PUCCH format3 16AN bits cases.
8.3.7.1
Minimum requirement

The NAK to ACK probability shall not exceed 0,1% at the SNR given in table 8.3.7.1-1 for 16 AN bits.

Table 8.3.7.1-1 Minimum requirements for PUCCH format 3, 16AN bits

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

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

	1
	2
	Normal
	EPA 5 Low
	-
	-
	-
	1,4
	1,6
	1,5

	
	
	
	EVA70 Low
	-
	-
	-
	2,1
	1,9
	1,9

	
	4
	Normal
	EPA 5 Low
	-
	-
	-
	-3,1
	-3,3
	-3,5

	
	
	
	EVA70 Low
	-
	-
	-
	-2,9
	-3,1
	-3,2


<< End of the 2nd Change >>
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