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8.2.4
Performance requirements for High Speed Train conditions

8.2.4.1
Definition and applicability

The performance requirement of PUSCH for High Speed Train conditions is determined by a minimum throughput for a given SNR. The required throughput is expressed as 30% and 70% of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions and are applied for normal CP.

A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

The performance requirements for High Speed Train conditions are optional. 

This requirement shall not be applied to Local Area BS and Home BS.
8.2.4.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.3.1

8.2.4.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under High Speed Train conditions for a given SNR.

8.2.4.4
Method of test

8.2.4.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, channel simulators and AWGN generators to all BS antenna connectors (depending on HST scenario) via a combining network as shown in Annex I.3.2.

8.2.4.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.4.4.2-1.

Table 8.2.4.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7 dBm / 1.08MHz

	3
	-88.7 dBm / 2.7MHz

	5
	-86.5 dBm / 4.5MHz

	10
	-83.5 dBm / 9MHz

	15
	-81.7 dBm / 13.5MHz

	20
	-80.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in Annex A and the test parameters in Table 8.2.4.4.2-2.
Table 8.2.4.4.2-2: Test parameters for High Speed Train conditions

	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
	For FDD: 

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
For TDD:

Subframe #2 in each radio frames



	Subframes in which PUCCH is transmitted (Note1, Note 2)
	For FDD:

subframe #5 in radio frames
For TDD:

Subframe #3 in each radio frame



	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.


3)
The channel simulators shall be configured according to the corresponding channel model defined in Annex B.3.

4)
Adjust the equipment so that required SNR specified in Table 8.2.4.5-1 is achieved at the BS input.

5)
For each of the reference channels in Table 8.2.4.5-1 applicable for the base station, measure the throughput, according to Annex E.

8.2.4.5
Test Requirement

The throughput measured according to subclause 8.2.4.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.4.5-1. 

Table 8.2.4.5-1: Test requirements for High Speed Train conditions
	Channel Bandwidth [MHz]
	FRC
(Annex A)
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex B)
	Fraction of maximum throughput
	SNR

[dB]

	1.4
	A3-2
	1
	1
	HST Scenario 3
	30%
	-1.2

	
	
	
	
	
	70%
	2.2

	
	
	
	2
	HST Scenario 1 Low
	30%
	-3.6

	
	
	
	
	
	70%
	-0.3

	3
	A3-3
	
	1
	HST Scenario 3
	30%
	-1.8

	
	
	
	
	
	70%
	1.9

	
	
	
	2
	HST Scenario 1 Low
	30%
	-4.2

	
	
	
	
	
	70%
	-0.7

	5
	A3-4
	
	1
	HST Scenario 3
	30%
	-2.3

	
	
	
	
	
	70%
	1.6

	
	
	
	2
	HST Scenario 1 Low
	30%
	-4.8

	
	
	
	
	
	70%
	-1.1

	10
	A3-5
	
	1
	HST Scenario 3
	30%
	-2.4

	
	
	
	
	
	70%
	1.5

	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.1

	
	
	
	
	
	70%
	-1.2

	15
	A3-6
	
	1
	HST Scenario 3
	30%
	-2.4

	
	
	
	
	
	70%
	1.5

	
	
	
	2
	HST Scenario 1 Low
	30%
	-4.9

	
	
	
	
	
	70%
	-1.1

	20
	A3-7
	
	1
	HST Scenario 3
	30%
	-2.4

	
	
	
	
	
	70%
	1.5

	
	
	
	2
	HST Scenario 1 Low
	30%
	-5.0

	
	
	
	
	
	70%
	-1.1


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
{Unchanged clauses omitted}

8.3.7
ACK missed detection for PUCCH format 1a transmission on two antenna ports
8.3.7.1
Definition and applicability

The performance requirement of PUCCH for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it. 

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.

ACK/NAK repetitions are disabled for PUCCH transmission. 

8.3.7.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1 and 8.3.2.1.

8.3.7.3
Test purpose

The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.

8.3.7.4
Method of test

8.3.7.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.5.
8.3.7.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.7.4.2-1.

Table 8.3.7.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz

	3
	-85.7 dBm / 2.7MHz

	5
	-83.5 dBm / 4.5MHz

	10
	-80.5 dBm / 9MHz

	15
	-78.7 dBm / 13.5MHz

	20
	-77.4 dBm / 18MHz


2)
Signals transmitted on two antenna ports are on the same PUCCH resource block with different channel indices as presented in Annex A.10. The characteristics of the wanted signal shall be configured according to TS 36.211 [12].

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex B.

4)
Adjust the equipment so that the SNR specified in Table 8.3.7.5-1 is achieved at the BS input during the ACK transmissions.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.7.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs. 
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Figure 8.3.7.4.2-1: Test signal pattern for PUCCH format 1a demodulation tests

8.3.7.5
Test Requirement

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in Table 8.3.7.5-1. 

Table 8.3.7.5-1: Required SNR for single user PUCCH format 1a demodulation tests

	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
	-3.8
	-4.1
	-5.6
	-5.7
	-5.7
	-5.9

	
	
	
	EVA 70 Low
	-5.0
	-5.1
	-5.6
	-5.1
	-5.6
	-5.6

	
	4
	Normal
	EPA 5 Low
	-7.7
	-7.7
	-8.5
	-8.7
	-8.7
	-8.7

	
	
	
	EVA 70 Low
	-8.2
	-8.4
	-8.5
	-8.5
	-8.6
	-8.7


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
{Unchanged clauses omitted}

B.5.2
MIMO Correlation Matrices at High, Medium and Low Level 

The [image: image2.wmf]a

 and [image: image3.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
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Table B.5.2-3: MIMO correlation matrices for medium correlation

	1x2 case
	· [
[image: image9.wmf]÷

÷

ø

ö

ç

ç

è

æ

=

1

3

.

0

3

.

0

1

medium

R

]

	2x2 case
	· 
[image: image10.wmf]1.0000    0.3000    0.9000    0.2700

0.3000    1.0000    0.2700    0.9000

0.9000    0.2700    1.0000    0.3000

0.2700    0.9000    0.3000    1.0000

medium

R

æö

ç÷

=

ç÷

ç÷

èø



	2x4 case
	· 
[image: image11.wmf] 1.0000    0.8748    0.5856    0.3000   

 0.9000    0.7873    0.5271    0.2700

 0.8748    1.0000    0.8748    0.5856   

 0.7873    0.9000    0.7873    0.5271

 0.5856    0.8748    1.0000    0.8748 

medium

R

=

   0.5271    0.7873    0.9000    0.7873

 0.3000    0.5856    0.8748    1.0000   

 0.2700    0.5271    0.7873    0.9000

 0.9000    0.7873    0.5271    0.2700   

 1.0000    0.8748    0.5856    0.3000

 0.7873

    0.9000    0.7873    0.5271    0.8748

    1.0000    0.8748    0.5856

 0.5271    0.7873    0.9000    0.7873   

 0.5856    0.8748    1.0000    0.8748

 0.2700    0.5271    0.7873    0.9000   

 0.3000    0.

5856    0.8748    1.0000

æö

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

èø
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5855    0.8747    1.0000

æö

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

ç÷

èø




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
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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.
{End of Changes} 
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