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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
8.2.7
Requirements for PUSCH supporting Cat-M1 UEs
For the parameters specified in Table 8.2.7-1 the throughput shall be equal to or larger than the fraction of maximum throughput stated in the tables8.2.7-2 to 8.2.7-11 at the given SNR.

Table 8.2.7-1 Test Parameters for PUSCH

	Parameter
	unit
	Mode A
	Mode B

	
	
	
	

	Maximum number of HARQ transmissions
	
	4
	2

	RV sequences
	
	0, 2, 3, 1, 0, 2, 3, 1
	FDD: 0, 0, 0, 0, 2, 2, 2, 2, 3, 3, 3, 3, 1, 1, 1, 1

TDD: 0, 0, 0, 0, 0, 2, 2, 2, 2, 2, 3, 3, 3, 3, 3, 1, 1, 1, 1,1

	Number of PUSCH repetitions
	
	8
	256

	Frequency hopping
	
	ON
	ON

	Frequency hopping interval
	subframes
	4: FDD

5: TDD
	4: FDD

5: TDD

	Note 1: Guard period shall be created according to TS36.211, 5.2.5 [12]


Table 8.2.7-2 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.2


Table 8.2.7-3 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.6


Table 8.2.7-4 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.9


Table 8.2.7-5 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-6.9


Table 8.2.7-6 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth for Mode A, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode A
	EPA 5Hz Low
	A3-2
	70%
	-7.0


Table 8.2.7-7 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth for Mode B, 1Tx
f
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.0


Table 8.2.7-8 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.2


Table 8.2.7-9 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.3


Table 8.2.7-10 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.1


Table 8.2.7-11 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth for Mode B, 1Tx
	Number of TX antennas
	Number of RX antennas
	CE Mode 
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	1
	2
	Mode B
	ETU 1Hz Low
	A3-1
	70%
	-15.2


------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
8.3.9
PUCCH performance requirements for supporting Cat-M1 UEs

8.3.9.1
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.

8.3.9.1.1
Minimum requirement

The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent per PUCCH transmission, shall not exceed 1% per PUCCH transmission. A PUCCH transmission may take multiple subframes due to PUCCH transmission repetition. The performance measure is defined as follows:
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where:

-
#(false ACK bits) denotes the number of detected ACK bits per PUCCH transmission.

-
#(ACK/NACK bits) denotes the number of encoded bits per PUCCH transmission.

-
#(PUCCH DTX) denotes the number of DTX occasions per PUCCH transmission.

8.3.9.2
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 is sent.

8.3.9.2.1
Minimum requirements

The ACK missed detection probability shall not exceed 1% at the SNR given in table 8.3.9.2.1-1 for 1Tx.

Table 8.3.9.2.1-1 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)
	Repetitions
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	 1
	2
	normal
	EPA5 Low
	4
	[-5.2]
	[-5.5]
	[-5.5]
	[-5.6]
	[-5.5]

	
	
	
	
	8
	[-9.2]
	[-11.0
	[-10.9]
	[-11.1]
	[-11.3]

	
	
	
	
	32
	[-13.7]
	[-14.8]
	[-15.1]
	[-15.1]
	[-15.1]

	Note 1:Frequency Hopping Intervals: 4 (FDD); 10 (TDD).
Note 2: Guard period shall be created according to TS36.211, 5.2.5 [12]


8.3.9.3
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 per PUCCH transmission. A PUCCH transmission may take multiple subframes due to PUCCH transmission repetition. All CQI information shall be decoded (no exclusion due to DTX).

The CQI information bit payload per PUCCH transmission is equal to 4 bits.
8.3.9.3.1
Minimum requirements

The CQI block error probability shall not exceed 1% at the SNR given in table 8.3.9.3.1-1 for 1Tx.

Table 8.3.9.3.1-1 Minimum requirements for PUCCH format 2, 1Tx

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

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

	
	
	
	
	
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	normal
	EVA5 Low
	4
	[-4.1]
	[-5.0]
	[-5.1]
	[-4.9]
	[-4.7]

	
	
	
	
	8
	[-9.8]
	[-10.3]
	[-10.0]
	[-10.1]
	[-10.0]

	
	
	
	
	32
	[-13.7]
	[-14.1]
	[-13.8]
	[-14.0]
	[-13.9]

	Note 1: Frequency Hopping Intervals: 4 (FDD); 10 (TDD)
Note 2: Guard period shall be created according to TS36.211, 5.2.5 [12]


------------------------------------------------------------- End of change ------------------------------------------------------------
