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<< Start of Change 1 >>
8.3.2
ACK missed detection requirements for single user PUCCH format 1a

The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent.


Test parameters for PUCCH transmission on two antenna ports are presented in Annex A.10.
8.3.2.1
Minimum requirements
ACK/NACK repetitions are disabled for PUCCH transmission.
The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.1-1 for 1Tx and in table 8.3.2.1-2 for 2Tx case.

Table 8.3.2.1-1 Minimum requirements for single user PUCCH format 1a, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EPA 5 Low
	-2.5
	-3.9
	-4.8
	-5.4
	-5.3
	-5.1

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

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

	
	
	
	ETU 300* Low
	-5.0
	-5.1
	-4.9
	-5.0
	-5.2
	-5.2

	
	
	Extended
	ETU 70* Low
	-4.2
	-4.3
	-4.1
	-4.3
	-4.2
	-4.3

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

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

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

	
	
	
	ETU 300* Low
	-8.7
	-8.9
	-8.7
	-8.7
	-8.9
	-8.8

	
	
	Extended
	ETU 70* Low
	-7.9
	-8.1
	-7.9
	-8.1
	-8.0
	-8.0

	
	8
	Normal
	EPA 5 Low
	-11.2 
	-11.5 
	-12.2
	-12.3
	-12.3
	-12.3

	
	
	
	EVA 5 Low
	-12.0 
	-12.0 
	-12.1
	-12.1
	-12.3
	-12.2

	
	
	
	EVA 70 Low
	-12.0 
	-12.1
	-12.2
	-12.1
	-12.3
	-12.1

	
	
	
	ETU 300* Low
	-11.6 
	-11.6
	-11.6
	-11.8
	-11.6
	-11.8

	
	
	Extended
	ETU 70* Low
	-10.5 
	-10.7 
	-10.6
	-10.7
	-10.6
	-10.6

	Note*:
Not applicable for Local Area BS and Home BS.


Table 8.3.2.1-2 Minimum requirements for single user PUCCH format 1a, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	2
	Normal
	EPA 5 Low
	-4.6
	-4.9
	-6.4
	-6.5
	-6.5
	-6.7

	
	
	
	EVA 70 Low
	-5.8
	-5.9
	-6.4
	-5.9
	-6.4
	-6.4

	
	4
	Normal
	EPA 5 Low
	-8.5
	-8.5
	-9.3
	-9.5
	-9.5
	-9.5

	
	
	
	EVA 70 Low
	-9.0
	-9.2
	-9.3
	-9.3
	-9.4
	-9.5

	2
	8
	Normal
	EPA 5 Low
	-11.4
	-11.5
	-11.9
	-12.0
	-11.9
	-12.0

	
	
	
	EVA 70 Low
	-11.7
	-11.8
	-11.8
	-11.8
	-11.8
	-11.8


8.3.2.2
Minimum requirements (for supporting CE UE)
Table 8.3.2.2-1: Test Parameters for PUCCH
	Parameter
	unit
	Value

	Narrowband index for transmission
	
	2 narrowbands,

Narrowband index: [lowest NB and highest NB]

	Frequency hopping
	
	ON

	Frequency hopping configuration
	
	FFS: Starting offset of PUCCH resources

	Frequency hopping interval
	subframes
	FDD: 4

TDD: 5

	Frequency retuning
	
	2 OFDM retuning time following the specification

	PRBs used for transmission within a narrowband
	PRB
	1PRB per narrowband (edge PRB of the channel bandwidth)

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

	ACK/NACK repetition
	
	abled

	Repetition level: 4-bit indicator for set of PUSCH repetition numbers
	
	FFS: select one from {4, 8, 32}

	M-PDCCH and PDSCH transmission
	
	FFS

	DM RS sequence group hopping
	
	Disabled

	Channel and noise estimation
	
	pratical

	Cyclic shift separation 
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	2

	Subframes for PUCCH transmission under test
	
	FFS: The HARQ timing for downlink transmission, and the timing for DL grant and M-PDSCH transmission should be considered.

	Note 1: Assume no scheduling request for PUCCH format 1a



For the parameters specified in Table 8.3.2.2-1 the ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.2.2-2 for 1Tx.
Table 8.3.2.2-2 Minimum requirements for single user PUCCH format 1a, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	[1.4] MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	[4]
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	[8]
	Normal
	EPA 5 Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Note*:
Not applicable for Local Area BS and Home BS.


<< End of Change 1 >>
<< Start of Change 2 >>
8.3.3
CQI performance requirements for PUCCH format 2

The CQI block error probability (BLER) is defined as the conditional probability of incorrectly decoding the CQI information when the CQI information is sent. All CQI information shall be decoded (no exclusion due to DTX).

The CQI information bit payload per sub-frame is equal to 4 bits. 

Test parameters for PUCCH transmission on two antenna ports are presented in Annex A.10.
8.3.3.1
Minimum requirements

The CQI block error probability shall not exceed 1% at the SNR given in table 8.3.3.1-1 for 1Tx and in table 8.3.3.1-2 for 2Tx case.

Table 8.3.3.1-1 Minimum requirements for PUCCH format 2, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

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

	1
	2
	Normal
	EVA 5* Low
	-3.7
	-4.1
	-4.4
	-4.0
	-4.2
	-4.2

	
	
	
	ETU 70** Low
	-3.9
	-4.4
	-4.2
	-4.4
	-4.4
	-4.4

	Note*: 
Not applicable for Wide Area BS and Medium Range BS.

Note**: 
Not applicable for Local Area BS and Home BS.


Table 8.3.3.1-2 Minimum requirements for PUCCH format 2, 2Tx

	Number of TX antennas
	 Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	2
	Normal
	EVA 5 Low
	-5.7
	-5.6
	-5.9
	-5.8
	-5.9
	-5.9


8.3.3.2
Minimum requirements (for supporting CE UE)
Table 8.3.3.2-1: Test Parameters for PUCCH

	Parameter
	unit
	Value

	Narrowband index for transmission
	
	2 narrowbands,

Narrowband index: [lowest NB and highest NB]

	Frequency hopping
	
	ON

	Frequency hopping configuration
	
	FFS: Starting offset of PUCCH resources

	Frequency hopping interval
	subframes
	FDD: 4

TDD: 5

	Frequency retuning
	
	2 OFDM retuning time following the specification

	PRBs used for transmission within a narrowband
	PRB
	1PRB per narrowband (edge PRB of the channel bandwidth)

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

	ACK/NACK repetition
	
	abled

	Repetition level
	
	[4]

	M-PDCCH and PDSCH transmission
	
	FFS

	DM RS sequence group hopping
	
	Disabled

	Channel and noise estimation
	
	pratical

	Subframes for PUCCH transmission under test
	
	FFS: The HARQ timing for downlink transmission, and the timing for DL grant and M-PDSCH transmission should be considered.

	Payload per PUCCH transmission
	bit
	4

	Note 1: Assume no scheduling request for PUCCH format 1a



For the parameters specified in Table 8.3.3.2-1 the CQI block error probability shall not exceed 1% at the SNR given in table 8.3.3.1-1 for 1Tx and in table 8.3.3.2-2 for 2Tx case.
Table 8.3.3.2-1 Minimum requirements for PUCCH format 2, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	[1.4] MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	Normal
	EVA 5* Low
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	Note*: 
Not applicable for Wide Area BS and Medium Range BS.

Note**: 
Not applicable for Local Area BS and Home BS.


<< End of Change 2 >>
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