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******************next added section ********************
8.12 Demodulation of E-DPDCH in multipath fading conditions

8.12.1 Definition and applicability

The performance requirement of the E-DPDCH in multi path fading condition is determined by the minimum throughput, R. Test parameters are specified in Table 8.38.

Table 8.38. Test parameters for testing E-DPDCH 

	Parameter
	Unit
	Test

	RSN
	
	{0, 1, 2, 3}

	HARQ combining
	
	IR

	Maximum number of HARQ transmission
	
	4

	Power control
	
	OFF

	DPCCH slot format
	
	0


8.12.2 Minimum requirement

The throughput shall not be below 30% and 70% of the maximum information bit rate, respectively, for the EC/N0 specified in table 8.39.

Table 8.39 Minimum Requirement for E-DPDCH 

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7

	Pedestrian  A
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  A
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  B
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  B
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 30
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 30
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 120
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 120
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	


The reference for this requirement is TS 25.104 subclause 8.11.
8.12.3 Test Purpose

The test shall verify the receiver's ability to receive the test signal under slow multipath fading propagation conditions with a throughput not below a specified limit.

8.12.4 Method of test

8.12.4.1 Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
For BS with Rx diversity, connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to both BS antenna connectors for diversity reception via a combining network as shown in annex B.

2)
For BS without Rx diversity, connect the BS tester generating the wanted signal, multipath fading simulator and AWGN generator to the BS antenna connector via a combining network as shown in annex B.

8.12.4.2 Procedure

1)
Adjust the AWGN generator depending on the BS class under test at the BS input as follows:.

Wide Area:
-84 dBm/3.84 MHz

Medium Range:
-74 dBm/3.84 MHz

Local Area:
-70 dBm/3.84 MHz
2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.

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

4)
Adjust the equipment so that required EC/N0 specified in table 8.40 is achieved. 

5)
For each of the reference channels in table 8.40 applicable for the base station, measure the throughput.

8.12.4.3 Test requirements

The throughput measured according to subclause 8.12.4.2 shall not be below the limits for the EC/N0 levels specified in table 8.40.
Table 8.40 Test Requirement for E-DPDCH 

	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 30% and R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7

	Pedestrian  A
without RX diversity
	30%
	TBD + TT


	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  A
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  B
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Pedestrian  B
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 30
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 30
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 120
without RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	

	Vehicular 120
with RX diversity
	30%
	
	
	
	
	
	
	

	
	70%
	
	
	
	
	
	
	


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 is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
8.13 Performance of signaling detection for E-DPCCH in multipath fading conditions
The performance requirement of E-DPCCH signaling detection is determined by the two parameters: the probability of false detection of codeword; P(DTX -> codeword) and the probability of missed detection of codeword; P(codeword -> DTX).
8.13.1 E-DPCCH false alarm in multipath fading conditions

8.13.1.1 Definition and applicability
E-DPCCH false alarm is defined as a conditional probability of detection of codeword when input is only DPCCH (+interference). The E-DPDCH and E-DPCCH is turned off. The performance requirement of E-DPCCH false alarm in multipath fading conditions is determined by the maximum detection probability allowed when the receiver input signal is at a specified Ec/N0 limit. E-DPCCH false alarm: P(DTX -> codeword) shall be 10-2 or less.

8.13.1.2 Minimum requirement

E-DPCCH false alarm, P(DTX -> codeword) shall not exceed the limits for the Ec/N0 specified in Table 8.41.
Table 8.41: Performance requirements for E-DPCCH false alarm in fading channels 

	Propagation conditions
	Received Ec/N0
	Required detection probability

	
	FRC1
	FRC4
	

	Pedestrian A with RX diversity
	x.x dB
	x.x dB
	< 10-2

	Pedestrian A without RX diversity
	x.x dB
	x.x dB
	< 10-2

	Pedestrian B with RX diversity
	x.x dB
	x.x dB
	< 10-2

	Pedestrian B without RX diversity
	x.x dB
	x.x dB
	< 10-2

	Vehicular 30 with RX diversity
	x.x dB
	x.x dB
	< 10-2

	Vehicular 30 without RX diversity
	x.x dB
	x.x dB
	< 10-2

	Vehicular 120 with RX diversity
	x.x dB
	x.x dB
	< 10-2

	Vehicular 120 without RX diversity
	x.x dB
	x.x dB
	< 10-2


The reference for this requirement is TS 25.104 subclause 8.12.

8.13.1.3 Test purpose

The test shall verify the receiver's ability to detect E-DPCCH signaling under multipath fading propagation conditions.

8.13.1.4 Method of test

8.13.1.4.1 Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
For BS with Rx diversity, connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to both BS antenna connectors for diversity reception via a combining network as shown in annex B.

2)
For BS without Rx diversity, connect the BS tester generating the wanted signal, multipath fading simulator and AWGN generator to the BS antenna connector via a combining network as shown in annex B.
8.13.1.4.2 Procedure
1)
Adjust the AWGN generator depending on the BS class under test at the BS input as follows:
Wide Area:
-84 dBm/3.84 MHz

Medium Range:
-74 dBm/3.84 MHz

Local Area:
-70 dBm/3.84 MHz
2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.
3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex D.
4)
Adjust the equipment so that required Ec/N0 specified in table 8.42 is achieved. To achieve the specified Ec/N0, the ratio of the wanted signal level relative to the AWGN signal at the BS input should be adjusted to: Ec/N0 [dB].

5) The test signal generator sends only DPCCH. The receiver shall be set to detect E-DPCCH signaling. The E-DPCCH detection probability, false alarm, is measured.
8.13.1.5 Test requirements

E-DPCCH false alarm, P(DTX->codeword) shall not exceed the limits for the Ec/N0 specified in Table 8.42.
Table 8.42: Test requirements for E-DPCCH false alarm in fading channels 
	Propagation conditions
	Received Ec/N0
	Required detection probability

	
	FRC1
	FRC4
	

	Pedestrian A with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Pedestrian A without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Pedestrian B with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Pedestrian B without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Vehicular 30 with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Vehicular 30 without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Vehicular 120 with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2

	Vehicular 120 without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 10-2


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 is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
8.13.2 E-DPCCH missed detection in multipath fading conditions
8.13.2.1 Definition and applicability
The probability of E-DPCCH missed detection is defined a probability of E-DPCCH missed detected when E-DPCCH is transmitted. The performance requirement of E-DPCCH missed detection in multipath fading conditions is determined by the maximum missed detection probability allowed when the receiver input signal is at a specified Ec/N0 limit.
8.13.2.2 Minimum requirement

The probability of E-DPCCH missed detection, P(codeword -> DTX) (= missed detection when codeword is transmitted) shall not exceed the required missed detection probability for the Ec/N0 specified in Table 8.43.
Table 8.43: Performance requirements for E-DPCCH missed detection in fading channels
	Propagation conditions
	Received Ec/N0
	Required missed detection probability

	
	FRC1
	FRC4
	

	Pedestrian A with RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Pedestrian A without RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Pedestrian B with RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Pedestrian B without RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Vehicular 30 with RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Vehicular 30 without RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Vehicular 120 with RX diversity
	x.x dB
	x.x dB
	< 2*10-3

	Vehicular 120 without RX diversity
	x.x dB
	x.x dB
	< 2*10-3


The reference for this requirement is TS 25.104 subclause 8.12.

8.13.2.3 Test purpose

The test shall verify the receiver’s ability to receive the test signal under multipath fading propagation conditions with a missed detection probability not exceeding a specified limit.

8.13.2.4 Method of test

8.13.2.4.1 Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
For BS with Rx diversity, connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to both BS antenna connectors for diversity reception via a combining network as shown in annex B.

2)
For BS without Rx diversity, connect the BS tester generating the wanted signal, multipath fading simulator and AWGN generator to the BS antenna connector via a combining network as shown in annex B.
8.13.2.4.2 Procedure
1)
Adjust the AWGN generator depending on the BS class under test at the BS input as follows:.

Wide Area:
-84 dBm/3.84 MHz

Medium Range:
-74 dBm/3.84 MHz

Local Area:
-70 dBm/3.84 MHz
2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A.

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex D.
4)
Adjust the equipment so that required Ec/N0 specified in table 8.44 is achieved. To achieve the specified Ec/N0, the ratio of the wanted signal level relative to the AWGN signal at the BS input should be adjusted to: Ec/N0 [dB]
5) The test signal generator sends the DPCCH, E-DPCCH and E-DPDCH. The receiver shall be set to detect E-DPCCH signaling. The E-DPCCH missed detection probability is measured.
8.13.2.5 Test requirements

The probability of E-DPCCH missed detection, P(codeword -> DTX) (= missed detection when codeword is transmitted) shall not exceed the required missed detection probability for the Ec/N0 specified in Table 8.44. 
Table 8.44: Test requirements for E-DPCCH missed detection in fading channels 
	Propagation conditions
	Received Ec/N0
	Required missed detection probability

	
	FRC1
	FRC4
	

	Pedestrian A with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Pedestrian A without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Pedestrian B with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Pedestrian B without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Vehicular 30 with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Vehicular 30 without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Vehicular 120 with RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3

	Vehicular 120 without RX diversity
	x.x +TT dB
	x.x +TT dB
	< 2*10-3


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 is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

******************next added section ********************
A.10 Summary of E-DPDCH Fixed reference channels
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A.11 E-DPDCH Fixed reference channel 1 (FRC1) 
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	1353.0

	TTI
	ms
	2

	Number of HARQ Processes
	Processes
	8

	Information Bit Payload (NINF)
	Bits
	2706

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	3840

	Coding Rate (NINF/ NBIN)
	
	0.705

	Physical Channel Codes
	SF for each physical channel
	{4,4}

	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio
 
	
dB
dB
dB
dB
	
Diversity: 8.94 

Non-diversity: 12.04 
Diversity: 2.05 

Non-diversity:  6.02

E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.

	E-DPCCH missed detection testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 8.94
Non-diversity: 12.04
Diversity: -1.94 
Non-diversity: 0.00



 
[image: image2.wmf] 

Information Bit Payload   

 

N

INF 

= 2706

 

CRC Addition   

 

3 x (N

INF

+24) = 8190

 

Code Block Segmentation   

 

2706+24 = 2730

 

Turbo Encoding (R=1/3)   

 

RV Selection

 

3840

 

 

 

Physical Channel Segmentation   

 

1920 

 

2

4

 

N

INF 

= 2706

 

12

 

1920 

 


A.12 E-DPDCH Fixed reference channel 2 (FRC2)
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	2706.0

	TTI
	ms
	2

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	5412

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	7680

	Coding Rate (NINF/ NBIN)
	
	0.705

	Physical Channel Codes
	SF for each physical channel
	{2,2}

	E-DPDCH testing: 
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 9.92
Non-diversity: 13.00
Diversity: 4.08
Non-diversity: 6.02


E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.
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A.13 E-DPDCH Fixed reference channel 3 (FRC3)
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	4050.0

	TTI
	ms
	2 

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	8100

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	11520

	Coding Rate (NINF/ NBIN)
	
	0.703

	Physical Channel Codes
	SF for each physical channel
	{2,2,4,4}

	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 6.02
Non-diversity: 8.94
Diversity: 0.0
Non-diversity: 2.05


E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4.
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A.14 E-DPDCH Fixed reference channel 4 (FRC4)
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	507.6

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	5076

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	9600

	Coding Rate (NINF/ NBIN)
	
	0.529

	Physical Channel Codes
	SF for each physical channel
	{4}

	E-DPDCH testing: 
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio
 
	
dB
dB
dB
dB
	
Diversity: 8.94
Non-diversity: 12.04
Diversity: -1.94  
Non-diversity: 0.0

	E-DPCCH missed detection testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 8.94
Non-diversity: 12.04
Diversity: -7.96 
Non-diversity: -5.46
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A.15 E-DPDCH Fixed reference channel 5 (FRC5)
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	978.0

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	9780

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	19200

	Coding Rate (NINF/ NBIN)
	
	0.509

	Physical Channel Codes
	SF for each physical channel
	{4,4}

	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 8.94
Non-diversity: 12.04
Diversity: -1.94  
Non-diversity: 0.0


E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.
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A.16 E-DPDCH Fixed reference channel 6 (FRC6)
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	1927.8

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	19278

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	38400

	Coding Rate (NINF/ NBIN)
	
	0.502

	Physical Channel Codes
	SF for each physical channel
	{2,2}

	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio
	
dB
dB
dB
dB
	
Diversity: 9.92
Non-diversity: 13.00
Diversity: -5.46  

Non-diversity: -1.94


E-DPDCH /DPCCH power ratio is calculated for a single E-DPDCH.
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A.17 E-DPDCH Fixed reference channel 7 (FRC7)
	Parameter
	Unit
	Value

	Maximum. Inf. Bit Rate 
	kbps
	69.0

	TTI
	ms
	10

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (NINF)
	Bits
	690

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	2400

	Coding Rate (NINF/ NBIN)
	
	0.288

	Physical Channel Codes
	SF for each physical channel
	{16}



	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 6.02
Non-diversity: 8.94
Diversity: 0.0
Non-diversity: 4.08
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******************next added section ********************
B.3.4 Demodulation of E-DPDCH and E-DPCCH signalling in multipath fading conditions
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Figure B.17: Functional Set-up for Demodulation of E-DPDCH and E-DPCCH in multipath fading conditions for BS with Rx diversity
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Figure B.18: Functional Set-up for Demodulation of E-DPDCH and E-DPCCH in multipath fading conditions for BS without Rx diversity
******************next changed section ********************C.1
   Statistical testing of receiver BER/BLER performanceC.1.1
Error Definition
Bit Error Ration (BER) and Block Error Ratio (BLER) are defined in section 3.1.

C.1.2
Test Method

Each test is performed in the following manner:

a)
Setup the required test conditions.
b)
Record the number of samples tested and the number of occurred events (bit error or block error)
c)
Stop the test at a stop criterion which is minimum test time or an early pass or an early fail event.

d)
Once the test is stopped decide according to the pass fail decision rules ( subclause C.1.7)
C.1.3
Test Criteria

The test shall fulfil the following requirements:
a)
good pass fail decision

1)
to keep reasonably low the probability (risk) of passing a bad unit for each individual test;
2)
to have high probability of passing a good unit for each individual test;

b)
good balance between test time and statistical significance

3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.
C.1.4
Calculation assumptions 

C.1.4.1
Statistical independence

a)
It is assumed, that error events are rare (lim BER BLER ( 0) independent statistical events. However the memory of the convolutional /turbo coder is terminated after one TTI. Samples and errors are summed up every TTI. So the assumption of independent error events is justified.
b)
In the BLER test with fading there is the memory of the multipath fading channel which interferes the statistical independence. A minimum test time is introduced to average fluctuations of the multipath fading channel. So the assumption of independent error events is justified approximately.

C.1.4.2
Applied formulas
The formulas, applied to describe the BER BLER test, are based on the following experiments: 

1)
After having observed a certain  number of errors (ne) the number of samples are counted to calculate BER BLER. Provisions are made (note 1) such that the complementary experiment is valid as well: 

2)
After a certain number of samples (ns) the number of errors, occurred, are counted to calculate BER BLER.

Experiment 1) stipulates to use the following Chi Square Distribution with degree of freedom ne:


2*dchisq(2*NE,2*ne).

Experiment 2) stipulates to use the Poisson Distribution: 


dpois(ne,NE)

(NE: mean of the distribution)

To determine the early stop conditions, the following inverse cumulative operation is applied: 

0.5 * qchisq(D,2*ne).
This is applicable for experiment (1) and (2).

D:
wrong decision risk per test step

Note:
other inverse cumulative operations are available, however only this is suited for experiment (1) and (2).

C.1.4.3
Approximation of the distribution

The test procedure is as follows:

During a running measurement for a UE  ns (number of samples)  and ne (number of errors) are accumulated and  from this the preliminary BER BLER is calculated. Then  new samples up to the next error are taken. The entire past and the new samples are basis for the next preliminary BER BLER. Depending on the result at every step, the UE can pass, can fail or must continue the test. 

As early pass- and early fail-UEs leave the statistical totality under consideration, the experimental conditions are changed every step resulting in a distribution that is truncated more and more towards the end of the entire test. Such a distribution can not any more be handled analytically. The unchanged distribution is used as an approximation to calculate the early fail and early pass bounds.

C.1.5
Definition of good pass fail decision.

This is defined by the probability of wrong decision F at the end of the test. The probability of a correct decision is 1-F.

The probability (risk) to fail a good DUT shall be ≤ F according to the following definition: The failed DUT is still better than the specified error ratio (Test requirement)with a probability of ≤ F.

The probability to pass a bad DUT shall be ≤ F according to the following definition: The passed DUT is still worse than M times the specified error ratio (M>1 is the bad DUT factor) with a probability of ≤ F.

This definitions lead to an early pass and an early fail limit:

Early fail: ber≥ berlimfail 


[image: image11.wmf])

*

2

,

(

*

2

)

,

(

lim

ne

D

qchisq

ne

ne

D

ber

fail

=


(1)

For ne≥7

Early pass: ber ≤berlimbadpass



[image: image12.wmf])

*

2

,

1

(

*

*

2

)

,

(

lim

ne

D

qchisq

M

ne

ne

D

bad

ber

pass

-

=


(2)

For ne ≥ 1

With 

ber (normalized BER,BLER): BER,BLER according to C.1.1 divided by Test requirement

D:
wrong decision probability for a test step . This is a numerically evaluated fraction of F, the wrong decision probability at the end of the test. See table C.1.
ne:
Number of error events

M:
bad DUT factor see table C.1.
qchisq:
inverse-cumulative-function of the chi-squared-distribution

C.1.6
Good balance between test time and statistical significance

Three independent test parameters are introduced into the test and shown in Table C.1. These are the obvious basis of test time and statistical significance. From the first two of them four dependent test parameters are derived. The third independent test parameter is justified separately.

Table C.1: independent and dependent test parameters

	Independent test parameters
	Dependent test parameters

	Test Parameter
	Value
	Reference
	Test parameter
	Value
	Reference

	Bad DUT factor M 
	1.5
	Tables C.3 to C.9
	Early pass/fail condition
	Curves
	Subclause C.1.5

Figure C.1.9

	Final probability of wrong pass/fail decision F
	0.2%,

(0.02%, note 2)
	Subclause C.1.5
	Target number of error events 
	345
	Tables C.3 to C.9

	
	
	
	Probability of wrong pass/fail decision per test step D
	0.0085%,

(0.0008% and 0.008%,   note 2)
	

	
	
	
	Test limit factor TL
	1.234 
	Tables C.3 to C.9

	Minimum test time
	
	Table C.2 
	
	
	


The minimum test time is derived from the following justification:

1)
For no propagation conditions and static propagation condition


No early fail calculated from fractional number of errors <1 (see note 1)

2)
For multipath fading condition


No stop of the test  until 990 wavelengths are crossed with the speed given in the fading profile.

3)
For birth death propagation conditions


No stop of the test until 200 birth death transitions occur

4) 
For moving propagation conditions: 628 sec


This is necessary in order to pass all potential critical points in the moving propagation profile 4 times: Maximum rake window, Maximum adjustment speed, Intersection of moving taps

Table C.2: minimum Test time

	Fading profile
	Minimum test time

	Multipath propagation 3 km/h
	164 sec

	Multipath propagation 50 km/h
	9.8 sec

	Multipath propagation 120 km/h
	4.1 sec

	Multipath propagation 250 km/h
	2 sec

	Birth Death propagation
	38.2 sec

	Moving propagation
	628 sec


In table C.3 to C.9 the minimum test time is converted in minimum number of samples.

C.1.7
Pass fail decision rules

No decision is allowed before the minimum test time is elapsed.

1)
If minimum Test time < time for target number of error events then the following applies: The required confidence level 1-F  (= correct decision probability) shall be achieved. This is fulfilled at an early pass or early fail event. 


For BER: 


For every TTI (Transmit Time Interval) sum up the number of bits (ns) and the number if errors (ne) from the beginning of the test and calculate

BER1 (including the artificial error at the beginning of the test (Note 1))and

BER0 (excluding the artificial error at the beginning of the test (Note 1)). 

If BER0 is above the early fail limit, fail the DUT.

If BER1 is below the early pass limit, pass the DUT.

Otherwise continue the test


For BLER: 


For every TTI sum up the number of blocks (ns) and the number of erroneous blocks (ne) from the beginning of the test and calculate

BLER1 (including the artificial error at the beginning of the test (Note 1))and

BLER0 (excluding the artificial error at the beginning of the test (Note 1)). 

If BLER1 is below the early pass limit, pass the DUT.

If BLER0 is above the early fail limit, fail the DUT.

Otherwise continue the test

2)
If the minimum test time ≥ time for target error events, then the test runs for the minimum test time and the decision is done by comparing the result with the test limit.


For BER: 


For every TTI (Transmit Time Interval) sum up the number of bits (ns) and the number if errors (ne) from the beginning of the test and calculate BER0

For BLER: 


For every TTI sum up the number of blocks (ns) and the number of erroneous blocks (ne) from the beginning of the test and calculate BLER0
If BER0/BLER0 is above the test limit, fail the DUT.

If BER0/BLER0 is on or below the test limit, pass the DUT.

C.1.8
Test conditions for BER,BLER,Pd tests

Table C.3: Test conditions for BER tests
	Type of test
(BER)
	Propagation conditions
	Test requirement (BER)
	Test limit (BER)= Test requirement (BER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples
	Prob that good unit will fail
= Prob that bad unit will pass (%)
	Bad unit BER factor M

	Reference Sensitivity Level 
	-
	0.001
	1.234
	345 (22.9s)
	Note 1
	0.2
	1.5

	Dynamic Range
	-
	0.001
	1.234
	345 (22.9s)
	Note 1
	0.2
	1.5

	Adjacent Channel Selectivity
	-
	0.001
	1.234
	345 (22.9s)
	Note 1
	0.2
	1.5

	Blocking Characteristics

Pass condition

Note 2
	-
	0.001
	1.251
	402 (26.3s)
	Note 1
	0.2
	1.5

	Blocking Characteristics

Fail condition

 Note 2
	-
	0.001
	1.251
	402 (26.3s)
	Note 1
	0.02
	1.5

	Intermodulation Characteristics
	-
	0.001
	1.234
	345 (22.9s)
	Note 1
	0.2
	1.5

	Verification of internal BER calculation
	Not applicable, TS 34.121 Annex F.6.1.10 Dual limit BLER Tests may be applied in principle


Table C.4: Test conditions for BLER tests
	Type of test
(BLER)
	Information Bit rate 
	Test requirement (BLER)
	Test limit (BLER)= Test requirement (BLER)x TL

TL
	Target number of error events

(time)
	Minimum number of samples (time)
	Prob that bad unit will pass
= Prob that good unit will fail (%)
	Bad unit BLER factor M

	Demodulation in Static Propagation conditions
	12.2

64

144

384
	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559s)

(112s)

(1118s)

(55.9s)

(559s)

(28s)

(280s)
	Note 1
	0.2
	1.5

	Demodulation of DCH in Multi-path Fading Propagation conditions 3km/h

(Case 1, Case 2)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559s)

(112s)

(1118s)

(55.9s)

(559s)

(28s)

(280s)
	(164s)

8200

4100

4100

8200

8200

16400

16400
	0.2
	1.5

	Demodulation of DCH in Multi-path Fading Propagation conditions 120 km/h

(Case3)
	12.2

64

144

384


	0.01

0.001

0.1

0.01

0.001

0.1

0.01

0.001

0.1

0.01

0.001
	1.234
	345

(559s)

(5592s)

(112s)

(1118s)

(11183s)

(55.9s)

(559s)

(5592s)

(28s)

(280s)

(2796s)
	(4.1s)

205

205

103

103

103

205

205

205

410

410

410
	0.2
	1.5

	Demodulation of DCH in Multi-path Fading Propagation conditions 250 km/h

(Case 4)
	12.2

64

144

384


	0.01

0.001

0.1

0.01

0.001

0.1

0.01

0.001

0.1

0.01

0.001
	1.234
	345

(559s)

(5592s)

(112s)

(1118s)

(11183s)

(55.9s)

(559s)

(5592s)

(28s)

(280s)

(2796s)
	(2s)

100

100

50

50

50

100

100

100

200

200

 200
	0.2
	1.5

	Demodulation of DCH in moving propagation conditions
	12.2

64


	0.01

0.1

0.01
	1.234
	345

(559s)

(112s)

(1118s)
	(628s)

31400

15700

15700
	0.2


	1.5

	Demodulation of DCH in birth/death propagation conditions
	12.2

64
	0.01

0.1

0.01
	1.234
	345

(559s)

(112s)

(1118s)
	(38.2s)

1910

955

955
	0.2
	1.5

	Verification of internal BLER calculation
	Not applicable, TS 34.121 Annex F.6.1.10     Dual limit BLER Tests     may be applied in principle


Table C.5: Test conditions for Pd tests (Probability of detection)
	Type of test
	InformationBit rate 

Not applicable
	Test requirement (1-Pd) 
	Test limit (1-Pd)= Test requirement (1-Pd)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples
(time)
	Prob that bad unit will pass
= Prob that good unit will fail (%)
	Bad unit BLER factor M

	RACH preamble detection in static propagation conditions
	
	0.01

0.001
	1.234
	345

(29.8s)

(298s)

(net preamble TX time)
	Note 1
	0.2
	1.5

	RACH preamble detection in multipath fading conditions case3

(120 km/h)
	
	0.01

0.001
	1.234
	345

(29.8s)

(298s)

(net preamble TX time)
	3844 preambles

(4.1s)
	0.2
	1.5


Table C.6: Test conditions for BLER tests
	Type of test
(BLER)
	Information Bits  
	Test requirement (BLER) 
	Test limit (BLER)= Test requirement (BLER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples
(time)
	Prob that bad unit will pass
= Prob that good unit will fail (%)
	Bad unit BLER factor M

	Demodulation of RACH message in static propagation conditions
	168 bits

360 bits
	0.1

0.01

0.1

0.01
	1.234
	345

(55.9s)

(559s)

(55.9s)

(559s)

(net message TX time)
	Note 1
	0.2
	1.5

	Demodulation of RACH message in multipath fading case 3
	168 bits

360 bits
	0.1

0.01

0.1

0.01
	1.234
	345

55.9s)

(559s)

(55.9s)

(559s)

(net message TX time)
	205 messages

(4.1s)


	0.2
	1.5


Table C.7: Void
Table C.8: Void
Table C.9: Test conditions for Error ratio tests
	Type of test
	InformationBit rate

(Not applicable)
	Test requirement error ratio
	Test limit (error ratio) = Test requirement (error rate) x TL

TL
	Target number of error events

(time)
	Minimum number of samples
(time)
	Prob that bad unit will pass
= Prob that good unit will fail (%)
	Bad unit Error ratio factor M

	ACK false alarm in static propagation conditions
	
	0.01
	1.234
	345

(18.6s)

(net ACK/NACK TX time)
	Note 1
	0.2
	1.5

	ACK false alarm in multipath fading conditions
(Case 1, Case 2)
	
	0.01
	1.234
	345

(18.6s)

(net ACK/NACK TX time)
	(164s)
246000 ACK/NAK slots
	0.2
	1.5

	ACK false alarm in multipath fading conditions
(Case 3)
	
	0.01
	1.234
	345

(18.6s)

(net ACK/NACK TX time)
	(4.1s)
6150 ACK/NAK slots
	0.2
	1.5

	ACK mis-detection in static propagation conditions
	
	0.01
	1.234
	345

(18.6s)

(net ACK/NACK TX time)
	Note 1
	0.2
	1.5

	ACK mis-detection in multipath fading conditions
(Case 1, Case 2)
	
	0.01
	1.234
	345

(18.6s)

(net ACK/NACK TX time)
	(164s)

246000 ACK/NAK slots
	0.2
	1.5

	ACK mis-detection in multipath fading conditions
(Case 3)
	
	0.01
	1.234
	345

(18.6s)

(net ACK/NACK TX time)
	(4.1s)
6150 ACK/NAK slots
	0.2
	1.5


C.1.9
Practical Use (informative)

See figure C.1.9:

The early fail limit represents formula (1) in C.1.5. The range of validity is ne≥ 7 ( ≥8 in case of blocking test) to ne =345

The early pass limit represents  formula (2) in C.1.5. The range of validity is ne=1 to ne =345. See note 1

The intersection co-ordinates  of both curves are : target number of errors ne = 345 and test limit TL = 1.234.

The range of validity for TL is ne>345.

A typical BER BLER test, calculated form the number of samples and errors  (C.1.2.(b)) using experimental method (1) or (2) (see C.1.4.2 calculation assumptions) runs along the yellow trajectory. With an errorless sample the trajectory goes down vertically. With an erroneous sample it jumps up right. The tester checks if the BER BLER test intersects the early fail or early pass limits. The real time processing can be reduced by the following actions:


BLER0 (excluding the artificial error at the beginning of the test (Note 1)). is calculated only in case of an error event.


BER0 (excluding the artificial error at the beginning of the test (Note 1)). is calculated only in case of an error event within a TTI.

So the early fail limit cannot be missed by errorless samples.

The check against the early pass limit may be done by transforming formula (2) in C.1.5  such that the tester checks against a Limit-Number-of-samples  ( NL(ne)) depending on the current number of errors (including the artificial error at the beginning of the test (Note 1)). 

Early pass if 
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Figure C.1.9

Note 1:
At the beginning of the test, an artificial error is introduced. This ensures that an ideal DUT meets the valid range of the early pass limit. In addition this ensures that the complementary experiment (C.1.4.2  bullet point (2)) is applicable as well.
For the check against the early fail limit the artificial erroneous sample, introduced at the beginning of the test , is disregarded.

Due to the nature of the test, namely discrete error events, the early fail condition shall not be valid, when fractional errors <1 are used to calculate the early fail limit: Any early fail decision is postponed until number of errors ne ≥7. In the blocking test any early fail decision is postponed until number of errors ne ≥ 8.

Note2:
F=0.2% is intended to be used for a test containing a few BER/BLER tests (e.g. receiver sensitivity is repeated 12 times(3 RF Channels * 2 Power-supplies * 2 Temperatures). For a test containing many BER/BLER tests (e.g. blocking test) this value is not appropriate for a single BER/BLER test.

The blocking test contains approx. 12750 single BER tests. A DUT on the limit will fail approx. 25 to 26 times due to statistical reasons using wrong decision probability at the end of the test F= 0.2%.  This shall be solved by the following rule:


All passes (based on F=0.2%) are accepted, including the wrong decisions due to statistical reasons.


An early fail limit based on F=0.02% instead of  0.2% is established. That ensures that wrong decisions due to statistical reasons are reduced to 2 to 3 in 12750 BER measurements.  If the fail cases are ≤12, it is allowed to repeat each  fail cases 1 time before the final verdict.
These asymmetric test conditions ensure that a DUT on the limit consumes hardly more test time for a blocking test than in the symmetric case and reduces the wrong decision probability considerably and on the other hand  the repetition allowance sufficiently suppresses the residual statistically caused wrong verdict for the aggregate test. 
******************next added section ******************** 
C.2 Statistical Testing of E-DPDCH ThroughputC.2.1
Definition

Information Bit Throughput R:


The measured information bit throughput R is defined as the sum (in kilobits) of the information bit payloads (excluding the 24-bit  CRC) successfully received during the test interval, divided by the duration of the test interval (in seconds).

C.2.2

Mapping throughput to block error ratio

a)
In measurement practice the BS indicates successfully received information bit payload by signalling an ACK to the tester.
If payload is received, but damaged and cannot be decoded, the BS signals a NACK.

b)
Only the ACK and NACK signals, not the data bits received, are accessible to the tester.
The number of bits is known in the tester from knowledge of what payload was sent.

c)
For fixed reference channel the number of bits in a TTI is fixed during one test.

d)
The time in the measurement interval is composed of successful TTIs (ACK), unsuccessful TTIs (NACK) and DTX-TTIs.

e)
DTX-TTIs occur statistically when the BS is not responding ACK or NACK where it should. (statDTX)
This may happen when the BS misses data, that are intended for it.

The pass / fail decision is done by observing the:

-
number of NACKs

-
number of ACKs and

-
number of statDTXs 

The ratio (NACK + statDTX)/(NACK+ statDTX +ACK)is the Bock Error Ratio BLER. Taking into account the time consumed by the ACK-, NACK-, and statDTX-TTIs, BLER can be mapped unambiguously to throughput for any single FRC test.

C.2.3

Bad DUT factor

Note:
A statistical test of limited test duration and confidence level >1/2 exhibits limited selectivity. The Bad DUT factor ≠ 1 is a measure of limited selectivity. 

                 Data throughput in a communication system is of statistical nature and must be measured and decided pass or fail. The specified  limit of throughput related to the ideal throughput in different throughput tests is in the range of a few % to near 100%. To make it comparable with BER, we define the complement of the relative throughput:  BLER as defined above. Complementary this is in the range of near 100% down to a few %  For e.g. BLER = 1%, the currently in BER BLER used Bad DUT factor M=1.5 is highly meaningful. For e.g. BLER = 99%, the currently used M=1.5 is obviously meaningless.

An appropriate definition of the bad DUT factor is illustrated in figure C.2.3: constant and variable Bad DUT factor. 

It illustrates how to find the Bad BLER when the nominal BLER is given.

1)
In the range 0%< nominal BLER>10% the Bad DUT factor is constant 1.5

2)
In the range 90%< bad BLER>100% it decreases to 1. (symmetrical to (1))

3)
The range in between is interpolated by an arc section.

The example shows: nominal BLER=35,6% ( bad BLER=47.67.5%  ( M=1.34

(blue mapping)


[image: image15]
Figure C.2.3: constant and variable Bad DUT factor

Formula: 

For  0 < BLER<= 0.1                    M = 1.5 

For 0.1 <BLER <.85 
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For 0.85 <= BLER < 1 M(BLER)= 2/3BLER + 1/3

With BLER: nominal Block Error Ratio (0<BLER<1)

With r = 2.70415 (Radius of the arc)

C.2.3.1
Bad DUT factor, range of applicability

Inaccuracy is one practical reason to avoid the grey shaded area of figure C.2.3: constant and variable Bad DUT factor.  For BLER near 1 the Bad DUT factor M is near 1. For M=1,exactly, the pass and fail criteria do not intersect. The test never is finalised.

For M near 1 the pass and fail criteria exhibit a very smooth intersection. In addition the binomial distribution and its inverse are of discrete nature. Therefore the test limit and the number of samples is calculable only very ambiguous.

It is proposed to apply the bad DUT factor only in the not shaded area of figure C.2.3.

This is done by the following:

BLER mode:

Use BLER as defined above in the range of 0 to 50%, use M >1 as defined above.

The Test Limit  will be > the Minimum Requirement in the table C.10 below.

Relative Throughput mode:

If BLER is in the range 50 to 100%, use 1-BLER instead. Use m<1 instead of M. 

1-BLER is the relative throughput with respect to the ideal throughput.

As a consequence, the Test Limit  <  the Minimum Requirement 

Formula for m:  

For 0 < (1-BLER) <= 0.15,             m = 1/1.5

For  0.15 <(1-BLER) <.85              
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In the figure C.2.3 this is represented by the red mapping.

The table C.10 below distinguishes between m and M.

C.2.4
Minimum Test time

Same as with BER BLER there is a minimum test time necessary for multipath fading profiles with the same justification: Table C.2  in Annex C.1applies for throughput tests as well.

The minimum Test Time is

1)
the minimum test time due to statistical reasons 

( To ensure the confidence level, the test must be continued until a certain number of samples (NACK+ statDTX +ACK)     is reached.) 

2)
the minimum test time due to multipath fading.

The longer test time applies.

C.2.5    Statistical independence 


If a process works within an incremental redundancy sequence, the samples and errors are not independent. The incremental redundancy sequence for every process must be finalised, successfully or unsuccessfully, on or beyond the minimum test time. 


Then the BLER (or 1-BLER) is compared with the Test Limit to decide pass or fail.

      The distribution of  errors in an HARQ process with dependent errors is narrower, than the equivalent binomial distribution.

      The distribution of errors, where the current BLER fluctuates due to the multipath propagation channel, is narrower than the equivalent binomial distribution.

      Hence the application of the binomial distribution and its inverse function yields a conservative decision in the sence that the true confidence level is slightly higher than the given one. 

     (The binomial distribution describes a  time-independent statistical process, where the errors occur memoryless)

C.2.6 

Formula

True BLER in the range of near 0% to near 100% does not allow to use any approximated distributions. The binomial distribution and its inverse cumulative function: qbinom is appropriate for this test.

a) For the BLER test mode:


nelow=qbinom(D,ns,M*BLERlimit)             (1)


nehigh=qbinom(1-D,ns,BLERlimit)               (2)

given: 1-D: confidence level= 95%


BLERlimit=Block error ratio at the limit


M: Bad DUT factor >1

Input:   ns: number of samples (NACK+ statDTX + ACK)
Output  ne: number of events (NACK+ statDTX) 

The intersection of (1) and (2) is the Test Limit with the coordinates: ns and ne

b) For the Relative Throughput  test mode:


nelow=qbinom(D,ns,1-BLERlimit)                          (3)


nehigh=qbinom(1-D,ns,m*(1-BLERlimit))               (4)

given: 1-D: confidence level= 95%


1-BLERlimit= Relative Throughtput at the limit


m: Bad DUT factor <1

Input:   ns: number of samples (NACK+ statDTX + ACK)
Output  ne: number of events (ACK) 

The intersection of (3) and (4) is the Test Limit with the coordinates: ns and ne

Note:
In contrast to BER BLER test, this approach does not contain any test time optimisation.

(early pass, early fail)

C.2.7     Meaning of a decision

After the minimum test time in terms of ns, ne is compared against the test limit and an idividual throughput test is decided accordingly.

-
A pass means: The true throughput is not worse than a Bad Throughput with 95%confidence level.

-
A fail means: The true throughput is not better than a Limit Throughput with 95%confidence level.

Note: A single throughput test measured on a marginal receiver will be correctly decided with 95% probability, but incorrectly with 5% probability.  A single throughput test is repeated in 112 variations. (7 FRCs * 4 fading profiles * 2 diversity modes * 2 limits). A marginal DUT, marginal on each variation, will experience one  fail due to statistical reasons with high probability.  This situation is accepted but may be revised in future. 

C.2.8. The test limit 

-
NACK+ statDTX + ACK is summarised as No of samples (ns) 

-
NACK+ statDTX is summarised as No of errors 

-
ACK is summarised as No of successes

-
In the BLER test mode  the ratio:              No of errors/ No of samples           is recorded. In this mode a pass is below the test limit

-
In the Relative Throughput test mode (1-BLER) the ratio:             No of successes/ No of samples     is recorded. In this mode a pass is above the test limit

-
The test mode, used, is indicated by bold versus gray-shading

-
The generic term for No of errors (BLER mode) or No of successes (Relative Throughput mode)   is   No of events (ne). This is used in the table columns Test Limit and pass condition. 

Table C.10 Test limit

	Relative throughput

Minimum requirement
	BLER

Minimum requirement
	Bad DUT factor
	Test limit expressed as No of events / statistical min No of samples
	Pass condition


	For the parameters in this test the Minimum Test Time is determined by the fading profile and not by the statistical min No of samples. 

	30%
	(70%)
	m=0.692
	59/233
	ne/ns ≥ 59/233
	See table C.2

	(70%)
	30%
	M=1.378
	68/191
	ne/ns ≤ 68/191
	


******************next added section ********************
D.5 Multipath fading propagation conditions
Table D.3 shows propagation conditions that are used for E-DPDCH and E-DPCCH performance measurements in multipath fading environment.

Table D.3: Propagation Conditions for Multipath Fading Environments for E-DPDCH and E-DPCCH Performance Requirements

	ITU Pedestrian A

Speed 3km/h

(PA3)
	ITU Pedestrian B

Speed 3km/h

(PB3)
	ITU vehicular A

Speed 30km/h

(VA30)
	ITU vehicular A

Speed 120km/h

(VA120)

	Speed for Band I, II, III and IV
3 km/h
	Speed for Band I, II, III and IV
3 km/h
	Speed for Band I, II, III and IV
30 km/h
	Speed for Band I, II, III and IV
120 km/h

	Speed for Band V, VI
7 km/h
	Speed for Band V, VI
7 km/h
	Speed for Band V, VI
71 km/h
	Speed for Band V, VI
282 km/h (Note 1)

	Relative Delay 

[ns]
	Relative Mean Power [dB]
	Relative Delay

 [ns]
	Relative Mean Power 

[dB]
	Relative Delay 

[ns]
	Relative

 Mean Power 

[dB]
	Relative Delay 

[ns]
	Relative 

Mean Power

 [dB]

	0
	0
	0
	0
	0
	0
	0
	0

	110
	-9.7
	200
	-0.9
	310
	-1.0
	310
	-1.0

	190
	-19.2
	800
	-4.9
	710
	-9.0
	710
	-9.0

	410
	-22.8
	1200
	-8.0
	1090
	-10.0
	1090
	-10.0

	
	
	2300
	-7.8
	1730
	-15.0
	1730
	-15.0

	
	3700
	-23.9
	2510
	-20.0
	2510
	-20.0


NOTE 1:  Speed above 120km/h is applicable to demodulation performance requirements only.

NOTE:
The propagation conditions used in simulations were based on the TR 25.890. The effect of re-mapping of channel rays to integer sample locations is FFS.
******************next changed section ********************
Annex F (Informative):
Table F.3: Derivation of Test Requirements (Performance tests)

	Test 
	Minimum Requirement in TS 25.104
	Test Tolerance
(TT)
	Test Requirement in TS 25.141

	8.2, Demodulation in static propagation condtion
	Received Eb/N0  values
	0.4 dB
	Minimum requirement + TT

	8.3, Demodulation of DCH in multiplath fading conditons
	Received Eb/N0  values
	0.6 dB
	Minimum requirement + TT

	8.4 Demodulation of DCH in moving propagation conditions
	Received Eb/N0  values
	0.6 dB
	Minimum requirement + TT

	8.5 Demodulation of DCH in birth/death propagation conditions 
	Received Eb/N0  values
	0.6 dB
	Minimum requirement + TT

	8.8.1 RACH preamble detection in static propagation conditions
	Received Ec/N0  values
	0.4dB
	Minimum requirement + TT

	8.8.2 RACH preamble detection in multipath fading case 3
	Received Ec/N0  values
	0.6dB
	Minimum requirement + TT

	8.8.3 Demodulation of RACH message in static propagation conditions
	Received Eb/N0  values
	0.4dB
	Minimum requirement + TT

	8.8.4 Demodulation of RACH message in multipath fading case 3
	Received Eb/N0  values
	0.6dB
	Minimum requirement + TT

	8.11.1 ACK false alarm in static propagation conditions
	Received Ec/N0  values
	0.4 dB
	Minimum requirement + TT

	8.11.2 ACK false alarm in multipath fading conditions
	Received Ec/N0  values
	0.6 dB
	Minimum requirement + TT

	8.11.3 ACK mis-detection in static propagation conditions
	Received Ec/N0  values
	0.4 dB
	Minimum requirement + TT

	8.11.4 ACK mis-detection in multipath fading conditions
	Received Ec/N0  values
	0.6 dB
	Minimum requirement + TT


	8.12 Demodulation of E-DPDCH in multipath fading conditions
	Received Ec/N0  values
	0.6 dB
	Minimum requirement + TT

	8.13 Performance of signaling detection for E-DPCCH in multipath fading conditions
	Received Ec/N0  values
	0.6 dB
	Minimum requirement + TT


   0      10     20    30      40    50%                             nominal BLER


                                                                                   Bad (1-BLER)








0    10     20     30     40     50     60%                 bad BLER


                                                               nominal (1-BLER)








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

_1176037545.doc


Information Bit Payload   







NINF = 2706







3840















RV Selection







Physical Channel Segmentation   







NINF = 2706







1920 







Turbo Encoding (R=1/3)   







3 x (NINF+24) = 8190







CRC Addition   







Code Block Segmentation   







2706+24 = 2730







12











1920 







24












_1180180749.doc


Information Bit Payload   







NINF = 9780







19200















RV Selection







Physical Channel Segmentation   







NINF = 9780







9600







Turbo Encoding (R=1/3)   







3 x (NINF+24)/2 = 14706







CRC Addition   







Code Block Segmentation   







(9780+24)/2 = 4902







12







(9780+24)/2 = 4902











24







9600



















12







3 x (NINF+24)/2 = 14706












_1180250941.xls
Sheet1

		Fixed Ref Channel		TTI [ms]		NINF		SF1		SF2		SF3		SF4		NBIN		Coding rate		Max inf bit rate [kbps]

		FRC1		2		2706		4		4		0		0		3840		0.705		1353.0

		FRC2		2		5412		2		2		0		0		7680		0.705		2706.0

		FRC3		2		8100		2		2		4		4		11520		0.703		4050.0

		FRC4		10		5076		4		0		0		0		9600		0.529		507.6

		FRC5		10		9780		4		4		0		0		19200		0.509		978.0

		FRC6		10		19278		2		2		0		0		38400		0.502		1927.8

		FRC7		10		690		16		0		0		0		2400		0.288		69.0






_1180250970.doc


Information Bit Payload   







NINF = 19278







38400















RV Selection







Physical Channel Segmentation   







NINF = 19278







19200







Turbo Encoding (R=1/3)   







 3 x 4826=14478







CRC Addition   







Code Block Segmentation   







 (19278+24)/4 = 4826







12







(19278+24)/4 = 4826











24







(19278+24)/4 = 4826







(19278+24)/4 = 4826







3 x 4826=14478











12







3 x 4826=14478











12







3 x 4826=14478











12







19200












_1180175875.doc




BS



tester







Channel 



Simulator







BS Station



Under test







RX 























AWGN



Generator















HARQ Feedback












_1180180517.doc


Information Bit Payload   







NINF = 8100







11520















RV Selection







Physical Channel Segmentation   







NINF = 8100







3840







Turbo Encoding (R=1/3)   







3 x (NINF+24)/2 = 12186







CRC Addition   







Code Block Segmentation   







(8100+24)/2 = 4062







12







(8100+24)/2 = 4062











24







3840











1920 







1920 







12







3 x (NINF+24)/2 = 12186












_1180175695.doc




BS



tester







Channel 



Simulator







BS Station



Under test







RX A















RX B







AWGN



Generator







Channel 



Simulator







AWGN



Generator







HARQ Feedback












_1145887414.bin

_1176036168.doc


Information Bit Payload   







NINF = 5076







9600















RV Selection







Physical Channel Segmentation   







NINF = 5076







9600







Turbo Encoding (R=1/3)   







3 x (NINF+24) = 15300







CRC Addition   







Code Block Segmentation   







5076+24 = 5100







12















24












_1176036509.doc


Information Bit Payload   







NINF = 690







2400















RV Selection







Physical Channel Segmentation   







NINF = 690







2400







Turbo Encoding (R=1/3)   







3 x (NINF+24) = 2142







CRC Addition   







Code Block Segmentation   







690+24 = 714







12















24












_1176036044.doc


Information Bit Payload   







NINF = 5412







7680















RV Selection







Physical Channel Segmentation   







NINF = 5412







3840







Turbo Encoding (R=1/3)   







3 x (NINF+24)/2 = 8154







CRC Addition   







Code Block Segmentation   







(5412+24)/2 = 2718







12







(5412+24)/2 = 2718











24







3840



















12







3 x (NINF+24)/2 = 8154












_1145887791.bin

_1063171469.unknown

_1096192748.doc
[image: image1.png]berlim g (e, D)

berlirabad (ne,D)

pass

Rk

o1
o1 100 No of errors 1 -10°
1000







_1063108624.unknown

_1063106203.unknown

