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<Start of changes>
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. 

For a BS supporting DC-HSUPA the requirements for FRC1, FRC2, FRC3 and FRC8 shall apply on each cell.

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
	
	FRC8 or BS supporting DC‑HSUPA
	1

	
	
	Otherwise
	0

	E-DPCCH # code words

	
	1024, no optimization based on
 prior knowledge of valid code words.

	Physical channels to be turned on
	
	DPCCH, E-DPDCH and E-DPCCH


Only tests in Pedestrian A shall be applied to Home BS.
8.12.2
Minimum requirement

The minimum requirement is in TS 25.104 [1] clause 8.11.
Table 8.39: (void)
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 clause 4.4.1.
RF channels to be tested: 
B, M and T; see clause 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 / Home BS:
-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 clause 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 conditionsPropagation conditions
	FRC1
	FRC2
	FRC3
	FRC4
	FRC5
	FRC6
	FRC7
	FRC8

	
	
	
	
	
	
	
	
	Non 
E-DPCCH boosting
	E-DPCCH Boosting



	Pedestrian  A
without RX diversity
	30%
	-1.8
	1.4
	3.0
	-6.5
	-3.8
	-0.8
	-14.4
	NA
	NA

	
	70%
	4.3
	7.7
	9.7
	0.0
	2.7
	5.8
	-7.8
	16.8
	17.5

	Pedestrian  A
with RX diversity
	30%
	-5.6
	-2.5
	-0.8
	-10.0
	-7.4
	-4.4
	-17.7
	NA
	NA

	
	70%
	-0.4
	2.8
	4.7
	-4.6
	-2.0
	0.8
	-12.7
	10.7
	11.0

	Pedestrian  B
without RX diversity*
	30%
	-1.9
	1.7
	4.1
	-6.9
	-4.1
	-0.7
	-13.0
	NA
	NA

	
	70%
	4.5
	NA
	NA
	-1.5
	1.5
	5.9
	-9.5
	NA
	NA

	Pedestrian  B
with RX diversity*
	30%
	-5.5
	-2.5
	-0.4
	-10.1
	-7.5
	-4.3
	-17.4
	NA
	NA

	
	70%
	0.3
	4.5
	8.8
	-5.1
	-2.3
	1.3
	-13.2
	13.0
	13.7

	Vehicular 30
without RX diversity*
	30%
	-1.9
	1.6
	3.8
	-6.9
	-4.0
	-0.8
	-13.7
	NA
	NA

	
	70%
	5.5
	NA
	NA
	-1.1
	2.0
	6.4
	-9.5
	NA
	NA

	Vehicular 30
with RX diversity*
	30%
	-5.5
	-2.3
	-0.3
	-10.1
	-7.4
	-4.3
	-17.0
	NA
	NA

	
	70%
	1.2
	5.3
	9.4
	-4.8
	-2.0
	1.6
	-13.1
	13.9
	14.2

	Vehicular 120
without RX diversity*
	30%
	-1.5
	1.9
	4.2
	-6.7
	-3.6
	-0.6
	-13.4
	NA
	NA

	
	70%
	5.7
	NA
	NA
	-0.7
	2.1
	6.7
	-9.5
	NA
	NA

	Vehicular 120
with RX diversity*
	30%
	-5.1
	-2.0
	0.1
	-9.8
	-7.0
	-3.7
	-16.4
	NA
	NA

	
	70%
	1.3
	5.6
	10.1
	-4.5
	-1.7
	1.8
	-12.6
	NA
	NA

	* Not applicable for Home BS


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 clause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
8.12A
Demodulation of E-DPDCH and S-E-DPDCH in multipath fading conditions for UL MIMO
8.12A.1
Definition and applicability

The performance requirements of the E-DPDCH and S-E-DPDCH in multi path fading condition for UL MIMO are determined by the minimum throughput, R. Test parameters are specified in Table 8.38A. 

Table 8.38A: Test parameters for testing E-DPDCH and S-E-DPDCH for UL MIMO
	Parameter
	Test

	RSN
	{0, 1, 2, 3}

	HARQ combining
	IR

	Maximum number of HARQ transmission
	4

	Power control
	OFF

	TX weight vector selection
	A fixed precoding weight vector

	Physical channels to be turned on
	DPCCH, S-DPCCH, E-DPCCH, S-E-DPCCH, E-DPDCH and S-E-DPDCH


8.12A.2
Minimum requirement

The minimum requirement is in TS 25.104 [1] clause 8.11A.
8.12A.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.

8.12A.4
Method of test

8.12A.4.1
Initial conditions

Test environment: 


normal; see clause 4.4.1.
RF channels to be tested: 
B, M and T; see clause 4.8
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.
8.12A.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 / Home BS:
-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 8.40A is achieved. 

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

8.12A.4.3
Test requirements

The throughput measured according to clause 8.12A.4.2 shall not be below the limits for the EC/N0 levels specified in table 8.40A.

Table 8.40A: Test Requirement for E-DPDCH and S-E-DPDCH for UL MIMO
	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC9
	FRC10

	
	E-DPDCH
	S-E-DPDCH
	E-DPDCH
	S-E-DPDCH

	Ped A,  3 km/h
	TBD
	TBD
	TBD
	TBD

	Ped B,  3 km/h
	TBD
	TBD
	TBD
	TBD

	Veh A,  3 km/h
	TBD
	TBD
	TBD
	TBD


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 clause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
<Next change>
A.10
Summary of E-DPDCH Fixed reference channels

Table A.10
	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

	FRC8
	2
	16218
	2
	2
	4
	4
	23040
	0.704
	8109.0

	FRC9
	2
	16200 
	2
	2
	4
	4
	23040 
	0.703 
	8100.0

	FRC10
	2
	32436 
	2
	2
	4
	4
	46080 
	0.704 
	16218.0 


A.11
E-DPDCH Fixed reference channel 1 (FRC1)

Table A.11
	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
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Figure A.11
A.12
E-DPDCH Fixed reference channel 2 (FRC2)

Table A.12
	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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Figure A.12
A.13
E-DPDCH Fixed reference channel 3 (FRC3)

Table A.13
	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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Figure A.13
A.14
E-DPDCH Fixed reference channel 4 (FRC4)
Table A.14
	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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Figure A.14
A.15
E-DPDCH Fixed reference channel 5 (FRC5)

Table A.15
	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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Figure A.15
A.16
E-DPDCH Fixed reference channel 6 (FRC6)

Table A.16
	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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Figure A.16
A.17
E-DPDCH Fixed reference channel 7 (FRC7)

Table A.17
	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



[image: image7.wmf] 

Information Bit Payload   

 

N

INF 

= 690

 

CRC Addition   

 

3 x (N

INF

+24) = 2142

 

Code Block Segmentation   

 

690+24 = 714

 

Turbo Encoding (R=1/3)   

 

RV Selection

 

2400

 

 

 

Physical Channel Segmentation   

 

2400

 

24

 

N

INF 

= 690

 

12

 


Figure A.17
A.18
E-DPDCH Fixed reference channel 8 (FRC8)

Table A.18
	Parameter
	Unit
	Value

	Modulation
	
	16QAM

	Maximum. Inf. Bit Rate 
	kbps
	8109.0

	TTI
	ms
	2 

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	16218

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	23040

	Coding Rate (NINF/ NBIN)
	
	0.704

	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


ΔT2TP

E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB

dB
dB
dB
dB 

dB
dB

	Non E-DPCCH boosting
Diversity: 4.09
Non-diversity: 6.98
Diversity: -9.54
Non-diversity: -5.46


E-DPCCH Boosting

Diversity: 12
Non-diversity: 15
Diversity: 19.99
Non-diversity: 22.00
Diversity: 16.03
Non-diversity: 14.09


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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Figure A.18
A.19
E-DPDCH Fixed reference channel 9 (FRC9)
Table A.19
	Parameter 
	Unit 
	Value 

	Modulation 
	
	QPSK 

	Maximum. Inf. Bit Rate 
	kbps 
	8100 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	16200 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	23040 

	Coding Rate (NINF/ NBIN) 
	
	0.703 

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

	E-DPDCH/DPCCH power ratio 
E-DPCCH/DPCCH power ratio 
S-DPCCH/DPCCH power ratio 
S-E-DPCCH/DPCCH power ratio 
S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	6.02
-1.94
-1.94
0.00
6.02

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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Figure A.19 E-DPDCH
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Figure A.19A S-E-DPDCH

A.20
E-DPDCH Fixed reference channel 10 (FRC10)

Table A.20
	Parameter 
	Unit 
	Value 

	Modulation 
	
	16QAM 

	Maximum. Inf. Bit Rate 
	kbps 
	16218 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	32436 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	46080 

	Coding Rate (NINF/ NBIN) 
	
	0.704 

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

	E-DPDCH/DPCCH power ratio 
E-DPCCH/DPCCH power ratio 
S-DPCCH/DPCCH power ratio 
S-E-DPCCH/DPCCH power ratio 
S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	19.99
16.03
16.03
[6.02] or [8.07]
19.99

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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Figure A.20 E-DPDCH
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Figure A.20A S-E-DPDCH
<Next change>
B.3.4
Demodulation of E-DPDCH, S-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.17A: Functional Set-up for Demodulation of E-DPDCH and S-E-DPDCH in multipath fading conditions for UL MIMO
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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
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