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D.2.9
MIMO propagation conditions
MIMO propagation conditions are defined for a 2x2 antenna configuration. The resulting propagation channel shall be characterized by a complex 2x2 matrix termed
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The channel coefficients of H shall be defined as a function of the possible precoding vectors or matrices. The possible precoding vectors for MIMO operation according to [5] shall be termed 
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(EQ. D.2.9.1)

Furthermore the following possible precoding matrices shall be defined:
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(EQ. D.2.9.2)

D.2.9.1
MIMO Single Stream Fading Conditions

For MIMO single stream conditions, the resulting propagation channel shall be generated using two independent fading processes with classical Doppler and one randomly picked but fixed precoding vector 
[image: image4.wmf]w

out of the set defined in equation EQ. D.2.9.1. The two fading processes shall be generated according to the parameters in Table D.2.9.1

Table D.2.9.1

	MIMO Single Stream Conditions, 

Speed for Band I, II, III, IV, IX and X: 3km/h
Speed for Band V, VI, VIII, XIX and XX: 7.1km/h

Speed for Band VII: 2.3km/h 

Speed for Band XI, XXI: 4.1km/h

Speed for Band XII, XIII and XIV: 8 km/h

	Relative Delay [ns]
	Relative Mean Power [dB]
	(Amplitude, phase) symbols

	0
	0
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NOTE: The amplitude
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is not used in tests under MIMO single stream conditions, only the phase 
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 will be used.

The channel coefficients of the resulting propagation channel under MIMO single stream conditons shall be given by
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The generation of the resulting channel coefficients for MIMO single stream conditions and the association with the transmitter and receiver ports are depicted Figure D.2.9.1. Figure D.2.9.1 does not restrict test system implementation.
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Figure D.2.9.1: Test setup under MIMO Single Stream Fading Conditions
D.2.9.2
MIMO Dual Stream Fading Conditions

For MIMO dual stream conditions, the resulting propagation channel shall be generated using two independent fading processes with classical Doppler and one randomly picked but fixed precoding matrix 
[image: image11.wmf]W

out of the set defined in equation EQ. D.2.9.2. The two fading processes shall be generated according to the parameters in Table D.2.9.2

Table D.2.9.2

	MIMO Dual Stream Conditions, 

Speed for Band I, II, III, IV, IX and X: 3km/h
Speed for Band V, VI, VIII, XIX and XX: 7.1km/h

Speed for Band VII: 2.3km/h 
Speed for Band XI, XXI: 4.1km/h

Speed for Band XII, XIII and XIV: 8 km/h

	Relative Delay [ns]
	Relative Mean Power [dB]
	(Amplitude, phase) symbols

	0
	0
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The channel coefficients of the resulting propagation channel under MIMO dual stream conditons shall be given by
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The generation of the resulting channel coefficients for MIMO dual stream conditions and the association with the transmitter and receiver ports are depicted Figure D.2.9.2. Figure D.2.9.2 does not restrict test system implementation.
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Figure D.2.9.2: Test setup under MIMO Dual Stream Fading Conditions
D.2.9.3
MIMO Dual Stream Static Orthogonal Conditions

The channel coefficients of the resulting propagation channel under MIMO dual stream conditions shall be given by
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The generation of the resulting channel coefficients for MIMO dual stream conditions and the association with the transmitter and receiver ports are depicted Figure D.2.9.3. Figure D.2.9.3 does not restrict test system implementation.
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Figure D.2.9.3: Test setup under MIMO Dual Stream Static Orthogonal Conditions

 ----------many sections are skipped here -----------
F.1.6
Performance requirement (HSDPA)

Table F.1.6: Maximum Test System Uncertainty for Performance Requirements (HSDPA)

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	9.2.1A to 9.2.1KA Single Link Performance
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ˆ




±0.6  dB
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±1.0 dB
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±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio
Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
[image: image21.wmf]oc
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ˆ

 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
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ˆ

 is (0.52 + 0.32) 0.5 = 0.6 dB

	9.2.1L Single Link Enhanced Performance Type 3i
	Wanted signal 
[image: image23.wmf]oc

or

I

I

1

ˆ




±0.6 dB

First interferer 
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±0.6 dB

Second interferer 
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±0.6 dB
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±1.0 dB
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±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio
For wanted signal and each interferer, worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
[image: image28.wmf]oc
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 uncertainty as 7.2.

These are uncorrelated so can be combined RSS.

Overall uncertainty in 
[image: image29.wmf]oc
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,for each signal:

 (0.52 + 0.32) 0.5 = 0.6 dB.

	9.2.1LA Enhanced Performance Type 3i for DC-HSDPA 
	Same as 9.2.1L

Uncertainties apply for each carrier
	Same as 9.2.1L

Uncertainties apply for each carrier

	9.2.2A to 9.2.2E Open loop diversity performance
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±0.8 dB
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±1.0 dB
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±0.1 dB
	Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
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ˆ

 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
[image: image34.wmf]oc

or
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 is (0.52 + 0.52 + 0.32) 0.5 = 0.768 dB. Round up to 0.8 dB

	9.2.3A to 9.2.3E Closed loop diversity performance
	Same as 9.2.2A
	Same as 9.2.2A

	9.2.4A to 9.2.4B MIMO performance
	Same as 9.2.2A
	Same as 9.2.2A

	9.3.1 Single Link Performance - AWGN propagation conditions
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±0.3 dB
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±1.0 dB
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±0.1 dB
	0.1 dB uncertainty in DPCH_Ec ratio
0.3 dB uncertainty in 
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 based on power meter measurement after the combiner

Overall error is the sum of the 
[image: image39.wmf]oc
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 ratio error and the DPCH_Ec/Ior ratio but is not RSS for simplicity. The absolute error of the AWGN Ioc is not important for any tests in clause 7 but is specified as 1.0 dB.

	9.3.1A Single Link Performance - AWGN propagation conditions, 64QAM
	Same as 9.3.1
	Same as 9.3.1

	9.3.1B Single Link Performance - AWGN Propagation Conditions, DC-HSDPA requirements
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±0.3 dB
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±0.3 dB
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±1.0 dB
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±0.1 dB
	0.1 dB uncertainty in DPCH_Ec ratio
0.3 dB uncertainty in 
[image: image44.wmf]oc
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  and 
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based on power meter measurement after the combiner

Overall error is the sum of the 
[image: image46.wmf]oc
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 ratio error and the DPCH_Ec/Ior ratio but is not RSS for simplicity. The absolute error of the AWGN Ioc is not important for any tests in clause 7 but is specified as 1.0 dB.

	9.3.2 Single Link Performance - Fading propagation conditions
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±0.6  dB


[image: image48.wmf]oc

I




±1.0 dB
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               ±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio
Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
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 is (0.52 + 0.32) 0.5 = 0.6 dB

	9.3.2A Single Link Performance - Fading Propagation Conditions, DC-HSDPA requirements
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±0.6 dB
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±0.6 dB
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±1.0 dB
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               ±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio

Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
[image: image56.wmf]oc
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ˆ

 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
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 is (0.52 + 0.32) 0.5 = 0.6 dB

	9.3.3 Open Loop Diversity Performance - AWGN propagation conditions
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±0.5 dB
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±1.0 dB
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               ±0.1 dB
	0.3 dB uncertainty in 
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 for each antenna output based on power meter measurement after the combiner

In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
[image: image63.wmf]oc

or

I

I

ˆ

 is (0.32 + 0.32) 0.5 = 0.424 dB. Round up to 0.5 dB

	9.3.4 Open Loop Diversity Performance - Fading propagation conditions
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±0.8 dB
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±1.0 dB
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±0.1 dB 
	In addition the same ±0.3 dB 
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 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
[image: image68.wmf]oc

or

I

I

ˆ

 is (0.52 + 0.52 + 0.32) 0.5 = 0.768 dB. Round up to 0.8 dB

	9.3.5 Closed Loop Diversity Performance - AWGN propagation conditions
	Same as 9.3.3
	

	9.3.6 Closed Loop Diversity Performance - Fading propagation conditions
	Same as 9.3.4
	

	9.3.7A, MIMO performance – Reporting of Channel Quality indicator - Single stream fading conditions
	Same as 9.3.4
	

	9.3.7B MIMO performance – Reporting of Channel Quality indicator - Dual stream  fading conditions
	Same as 9.3.4
	

	9.3.7C MIMO performance – Reporting of Channel Quality indicator  - Dual stream  fading conditions– UE categories 19-20
	Same as 9.3.4
	

	9.3.7D MIMO performance – Reporting of Channel Quality indicator - Dual stream static orthogonal conditions – UE categories 15-20
	Same as 9.3.4
	

	 9.3.7E  MIMO performance –Reporting of Channel Quality indicator - Dual stream static orhogonal conditions – UE categories 19-20
	Same as 9.3.4
	

	9.4.1 Single link Performance
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±0.6 dB
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±1.0 dB
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±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio
Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
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ˆ

 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
[image: image73.wmf]oc

or
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ˆ

 is (0.52 + 0.32) 0.5 = 0.6 dB

	9.4.1A Single link Performance – Enhanced Performance Requirements Type 1
	Same as 9.4.1
	Same as 9.4.1

	9.4.2 Open loop diversity performance
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±0.8 dB


[image: image75.wmf]oc

I




±1.0 dB
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±0.1 dB
	Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB 
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ˆ

 ratio error as 7.2.

These are uncorrelated so can be RSS.

Overall error in 
[image: image78.wmf]oc

or

I

I

ˆ

 is (0.52 + 0.52 + 0.32) 0.5 = 0.768 dB. Round up to 0.8 dB

	9.4.2A Open loop diversity performance – Enhanced Performance Requirements Type 1
	Same as 9.4.2
	Same as 9.4.2

	9.4.3 HS-SCCH Type 3 performance
	Same as 9.4.2
	Same as 9.4.2

	9.5.1 HS-SCCH-less demodulation of HS-DSCH
	Same as 9.2.1A
	Same as 9.2.1A

	9.5.1A HS-SCCH-less demodulation of HS-DSCH, Enhanced Performance Requirements Type 1
	Same as 9.2.1A
	Same as 9.2.1A


----------many sections are skipped here ---------
F.2.5
Performance requirements (HSDPA)

Table F.2.5: Test Tolerances for Performance Requirements (HSDPA).

	Clause
	Test Tolerance

	9.2.1A to 9.2.1KA Single Link Performance
	0.6 dB for 
[image: image79.wmf]oc

or
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ˆ


0.1 dB for Ec/Ior

	9.2.1L Single Link Enhanced Performance Type 3i
	0.76 dB for 
[image: image80.wmf]'

ˆ

oc

or

I

I


0.17 dB for DIP1, DIP2

0.1 dB for Ec/Ior

	9.2.1LA Enhanced Performance Type 3i for DC-HSDPA 
	Same as 9.2.1L

Test Tolerances apply for each carrier

	9.2.2A to 9.2.2E Open loop diversity performance
	0.8 dB for 
[image: image81.wmf]oc

or
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I

ˆ


0.1 dB for Ec/Ior

	9.2.3A to 9.2.3E Closed loop diversity performance
	Same as 9.2.2A

	9.2.4A to 9.2.4B MIMO performance
	Same as 9.2.2A

	9.3.1 Single Link Performance - AWGN propagation conditions
	No test tolerances applied

	9.3.1A Single Link Performance - AWGN propagation conditions, 64QAM
	No test tolerances applied

	9.3.1B Single Link Performance - AWGN Propagation Conditions, DC-HSDPA requirements
	No test tolerances applied

	9.3.2 Single Link Performance - Fading propagation conditions
	No test tolerances applied

	9.3.2A Single Link Performance - Fading Propagation Conditions, DC-HSDPA requirements
	No test tolerances applied

	9.3.3 Open Loop Diversity Performance - AWGN propagation conditions
	No test tolerances applied

	9.3.4 Open Loop Diversity Performance - Fading propagation conditions
	No test tolerances applied

	9.3.5 Closed Loop Diversity Performance - AWGN propagation conditions
	No test tolerances applied

	9.3.6 Closed Loop Diversity Performance - Fading propagation conditions
	No test tolerances applied

	9.3.7A, MIMO performance – Reporting of Channel Quality indicator - Single stream fading conditions
	No test tolerances applied

	9.3.7B MIMO performance – Reporting of Channel Quality indicator - Dual stream fading conditions
	No test tolerances applied



	9.3.7C MIMO performance – Reporting of Channel Quality indicator - Dual stream fading conditions– UE categories 19-20
	No test tolerances applied



	9.3.7D MIMO performance – Reporting of Channel Quality indicator - Dual stream static orthogonal conditions – UE categories 15-20
	No test tolerances applied



	 9.3.7E  MIMO performance –Reporting of Channel Quality indicator - Dual stream static orhogonal conditions – UE categories 19-20
	No test tolerances applied



	9.4.1 Single Link  Performance
	0.6 dB for 
[image: image82.wmf]oc

or
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0.1 dB for P-CPICH_Ec/Ior and HS-SCCH_Ec/Ior

	9.4.1A Single Link  Performance - Enhanced Performance Requirements Type 1
	Same as 9.4.1

	9.4.2 Open loop diversity performance
	0.8 dB for 
[image: image83.wmf]oc
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0.1 dB for P-CPICH_Ec/Ior and HS-SCCH_Ec/Ior

	9.4.2A Open loop diversity performance – Enhanced Performance Requirements Type 1
	Same as 9.4.2

	9.4.3 HS-SCCH Type 3 performance
	Same as 9.4.2

	9.5.1 HS-SCCH-less demodulation of HS-DSCH
	Same as 9.2.1A

	9.5.1A HS-SCCH-less demodulation of HS-DSCH, Enhanced Performance Requirements Type 1
	Same as 9.2.1A


-------------many sections are skipped here ------

F.4.5
Performance requirements (HSDPA)

Table F.4.5: Derivation of Test Requirements (Performance tests HSDPA)

	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in TS 34.121
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	9.2.1L Single Link Enhanced Performance Type 3i
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	Formulas:
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	9.2.1LA Enhanced Performance Type 3i
	Same as 9.2.1L

Minimum requirements apply for each carrier
	Same as 9.2.1L,

for each carrier
	Same as 9.2.1L

Test requirements apply for each carrier

	9.2.2A to 9.2.2E Open loop diversity performance
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	9.2.3A to 9.2.3E Closed loop diversity performance
	Same as 9.2.2A
	Same as 9.2.2A
	Same as 9.2.2A

	9.2.4A MIMO performance
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	9.2.4B MIMO and 64QAM performance
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	9.3.1 Single Link Performance - AWGN propagation conditions
	
	No test tolerances applied
	

	9.3.1A Single Link Performance - AWGN propagation conditions, 64QAM
	
	No test tolerances applied
	

	9.3.1B Single Link Performance - AWGN Propagation Conditions, DC-HSDPA requirements
	
	No test tolerances applied
	

	9.3.2 Single Link Performance - Fading propagation conditions
	
	No test tolerances applied
	

	9.3.2A Single Link Performance - Fading propagation conditions,  DC-HSDPA requirements
	
	No test tolerances applied
	

	9.3.3 Open Loop Diversity Performance - AWGN propagation conditions
	
	No test tolerances applied
	

	9.3.4 Open Loop Diversity Performance - Fading propagation conditions
	
	No test tolerances applied
	

	9.3.5 Closed Loop Diversity Performance - AWGN propagation conditions
	
	No test tolerances applied
	

	9.3.6 Closed Loop Diversity Performance - Fading propagation conditions
	
	No test tolerances applied
	

	9.3.7A, MIMO performance – Reporting of Channel Quality indicator - Single stream fading conditions
	
	No test tolerances applied
	

	9.3.7B MIMO performance – Reporting of Channel Quality indicator - Dual stream fading conditions
	
	No test tolerances applied
	

	9.3.7C MIMO performance – Reporting of Channel Quality indicator - Dual stream fading conditions– UE categories 19-20
	
	No test tolerances applied
	

	9.3.7D MIMO performance – Reporting of Channel Quality indicator - Dual stream static orthogonal conditions – UE categories 15-20
	
	No test tolerances applied
	

	 9.3.7E  MIMO performance –Reporting of Channel Quality indicator - Dual stream static orhogonal conditions – UE categories 19-20
	
	No test tolerances applied
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	9.4.1A Single Link  Performance - Enhanced Performance Requirements Type 1
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	9.4.2 Open loop diversity performance
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	9.4.2A Open loop diversity performance – Enhanced Performance Requirements Type 1
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	9.4.3 HS-SCCH Type 3 performance
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	9.5.1 HS-SCCH-less demodulation of HS-DSCH
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	9.5.1A HS-SCCH-less demodulation of HS-DSCH, Enhanced Performance Requirements Type 1
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------------ many sections are skipped here ------------

F.5.5
Performance measurements (HSDPA)

Table F.5.5: Equipment accuracy for performance measurements (HSDPA)

	Clause
	Equipment accuracy
	Test conditions

	9.2.1A to 9.2.1I 9.2.1IA,9.2.1JA,9.2.1KA Single Link Performance
	
[image: image192.wmf]or
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±0.1 dB
	-12, -9, -6 and -3 dB

	9.2.2A to 9.2.2E Open loop diversity performance
	Same as 9.2.1A
	Same as 9.2.1A

	9.2.3A to 9.2.3E Closed loop diversity performance
	Same as 9.2.1A
	Same as 9.2.1A

	9.2.4A to 9.2.4B MIMO performance
	Same as 9.2.1A
	-1.5, -2 dB

	9.3.1 Single Link Performance - AWGN propagation conditions
	Same as 9.2.1A
	

	9.3.1A Single Link Performance - AWGN propagation conditions, 64QAM
	Same as 9.2.1A
	

	9.3.1B Single Link Performance - AWGN propagation conditions, DC HSDPA requirements
	Same as 9.2.1A
	

	9.3.2 Single Link Performance - Fading propagation conditions
	Same as 9.2.1A
	

	9.3.2A Single Link Performance - Fading propagation conditions, DC HSDPA requirements
	Same as 9.2.1A
	

	9.3.3 Open Loop Diversity Performance - AWGN propagation conditions
	Same as 9.2.1A
	

	9.3.4 Open Loop Diversity Performance - Fading propagation conditions
	Same as 9.2.1A
	

	9.3.5 Closed Loop Diversity Performance - AWGN propagation conditions
	Same as 9.2.1A
	

	9.3.6 Closed Loop Diversity Performance - Fading propagation conditions
	Same as 9.2.1A
	

	9.3.7A, MIMO performance – Reporting of Channel Quality indicator - Single stream fading conditions
	Same as 9.2.1A
	

	9.3.7B MIMO performance – Reporting of Channel Quality indicator - Dual stream fading conditions
	Same as 9.2.1A
	

	9.3.7C MIMO performance – Reporting of Channel Quality indicator - Dual stream fading conditions– UE categories 19-20
	Same as 9.2.1A
	

	9.3.7D MIMO performance – Reporting of Channel Quality indicator - Dual stream static orthogonal conditions – UE categories 15-20
	Same as 9.2.1A
	

	 9.3.7E  MIMO performance –Reporting of Channel Quality indicator - Dual stream static orhogonal conditions – UE categories 19-20
	Same as 9.2.1A
	

	9.5.1 HS-SCCH-less demodulation of HS-DSCH
	Same as 9.2.1A
	-6 dB

	9.5.1A HS-SCCH-less demodulation of HS-DSCH, Enhanced Performance Requirements Type 1
	Same as 9.2.1A
	-9 dB
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