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-------------------------------------------- Start of Change -------------------------------------------
Table 8.2.1.1-7 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth, 2Tx

	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]

	2
	2
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	4.6

	
	
	
	
	A4-3
	70%
	17.70

	
	4
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-0.1

	
	
	
	
	A4-3
	70%
	11.9


-------------------------------------------- End of change -------------------------------------------
------------------------------------------ Start of change -------------------------------------------
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.

ACK/NAK repetitions are disabled for PUCCH transmission.

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

	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


-------------------------------------------- End of change -------------------------------------------
------------------------------------------ Start of change -------------------------------------------
B.5.2 MIMO Correlation Matrices at High, Medium and Low Level 

The [image: image1.wmf]a

 and [image: image2.wmf]b

 for different correlation types are given in Table B.5.2-1.

Table B.5.2-1 Correlation for High Medium and Low Level

	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	[0.9] 
	[0.3] 
	0.9 
	0.9 


The correlation matrices for high, medium and low correlation are defined in Table B.5.2-2, B.5.2-3 and B.5.2-4 as below.
The values in Table B.5.2-2 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision.  This is done using the equation:
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Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result.  For the 2x4 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 4x4 medium correlation matrix in Table B.5.2-3 to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a =0.00012. 

Table B.5.2-2: MIMO correlation matrices for high correlation

	1x2 case
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	2x2 case
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	2x4 case
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	4x4 case
	
[image: image7.wmf]ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ê

ë

é

=

1.0000

    

0.9882

    

0.9541

    

0.8999

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

0.9541

    

0.9430

    

0.9105

    

0.8587

    

0.8999

    

0.8894

    

0.8587

    

0.8099

  

0.9882

    

1.0000

    

0.9882

    

0.9541

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9430

    

0.9541

    

0.9430

    

0.9105

    

0.8894

    

0.8999

    

0.8894

    

0.8587

  

0.9541

    

0.9882

    

1.0000

    

0.9882

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9105

    

0.9430

    

0.9541

    

0.9430

    

0.8587

    

0.8894

    

0.8999

    

0.8894

  

0.8999

    

0.9541

    

0.9882

    

1.0000

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8587

    

0.9105

    

0.9430

    

0.9541

    

0.8099

    

0.8587

    

0.8894

    

0.8999

  

0.9882

    

0.9767

    

0.9430

    

0.8894

    

1.0000

    

0.9882

    

0.9541

    

0.8999

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

0.9541

    

0.9430

    

0.9105

    

0.8587

  

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9882

    

1.0000

    

0.9882

    

0.9541

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9430

    

0.9541

    

0.9430

    

0.9105

  

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9541

    

0.9882

    

1.0000

    

0.9882

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9105

    

0.9430

    

0.9541

    

0.9430

  

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8999

    

0.9541

    

0.9882

    

1.0000

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8587

    

0.9105

    

0.9430

    

0.9541

  

0.9541

    

0.9430

    

0.9105

    

0.8587

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

1.0000

    

0.9882

    

0.9541

    

0.8999

    

0.9882

    

0.9767

    

0.9430

    

0.8894

  

0.9430

    

0.9541

    

0.9430

    

0.9105

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9882

    

1.0000

    

0.9882

    

0.9541

    

0.9767

    

0.9882

    

0.9767

    

0.9430

  

0.9105

    

0.9430

    

0.9541

    

0.9430

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9541

    

0.9882

    

1.0000

    

0.9882

    

0.9430

    

0.9767

    

0.9882

    

0.9767

  

0.8587

    

0.9105

    

0.9430

    

0.9541

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8999

    

0.9541

    

0.9882

    

1.0000

    

0.8894

    

0.9430

    

0.9767

    

0.9882

  

0.8999

    

0.8894

    

0.8587

    

0.8099

    

0.9541

    

0.9430

    

0.9105

    

0.8587

    

0.9882

    

0.9767

    

0.9430

    

0.8894

    

1.0000

    

0.9882

    

0.9541

    

0.8999

  

0.8894

    

0.8999

    

0.8894

    

0.8587

    

0.9430

    

0.9541

    

0.9430

    

0.9105

    

0.9767

    

0.9882

    

0.9767

    

0.9430

    

0.9882

    

1.0000

    

0.9882

    

0.9541

  

0.8587

    

0.8894

    

0.8999

    

0.8894

    

0.9105

    

0.9430

    

0.9541

    

0.9430

    

0.9430

    

0.9767

    

0.9882

    

0.9767

    

0.9541

    

0.9882

    

1.0000

    

0.9882

  

0.8099

    

0.8587

    

0.8894

    

0.8999

    

0.8587

    

0.9105

    

0.9430

    

0.9541

    

0.8894

    

0.9430

    

0.9767

    

0.9882

    

0.8999

    

0.9541

    

0.9882

    

1.0000

  

high

R




Table B.5.2-3: MIMO correlation matrices for medium correlation

	1x2 case
	[
N/A]

	2x2 case
	[
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	2x4 case
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	4x4 case
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Table B.5.2-4: MIMO correlation matrices for low correlation

	1x2 case
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	 2x2 case
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	 2x4 case
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	 4x4 case
	
[image: image19.wmf]16

I

=

low

R




In Table B.5.2-4, 
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 identity matrix.

NOTE:
For completeness, the 1x2 cases were defined for high, medium and low correlation but for Rel-8 onwards for 1Tx, performance requirements exist only for low correlation.
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