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<Start of first modified section>

9.2.4C.5
Test Requirements

Tables 9.2.4C.4 and 9.2.4C.5 define the primary level settings including test tolerance and test parameters for all relevant throughput tests. The pass / fail decision for throughput is done according to Annex F.6.3.

Tables E.5.6 to E.5.8C define the secondary and subsequently ranked level settings including test tolerance for both the serving cells. As those level settings are not uniform for the throughput tests in this clause, Table E.5.9 indicates which levels are applied, when the primary level settings (Ec/Ior and Ior/Ioc) and propagation conditions (PA3, VA3) vary.

Note that the levels in tables E.5.6 to E.5.8C, when applied in this subclause (MIMO performance) are equal to the sum of the levels at both antennas. They are equally divided between both antennas according to Table E.5.2: column Note.

Table 9.2.4C.4: Test Parameters for Testing MIMO Fixed Reference Channel (FRC) H-Set 9A

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
	P-CPICH
	P-CPICH
	P-CPICH
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	dBm/3.84 MHz
	-60 (no test tolerance applied)
	-60 (no test tolerance applied)


Table 9.2.4C.5: Test requirement MIMO Fixed Reference Channel (FRC) H-Set 9A with downlink physical channel setup in Table E.5.2

	Test Number
	Propagation Conditions
	Reference value
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	1
	PA3
	10.8
	5563

	2
	VA3
	10.8
	4347

	3
	PA3
	6.8
	3933

	4
	VA3
	6.8
	3011

	* NOTES:
1)The reference value R is for the Fixed Reference Channel (FRC) H-Set 9
2) For Fixed Reference Channel (FRC) H-Set 9A the reference values for R should be scaled (multiplied by 2.0)


9.2.4CA
MIMO Performance - Fixed Reference Channel (FRC) H-Set 9A for DB DC-HSDPA

9.2.4CA.1
Definition and applicability

The MIMO performance of the High Speed Physical Downlink Shared Channel (HS-DSCH) in multi-path fading environments is determined by the information bit throughput R.

The requirements and this test apply to Release 10 and later releases for all types of UTRA for FDD UE that support DB-DC-HSDPA and HSDPA UE capability categories 25 - 28.

9.2.4CA.2
Minimum requirements

The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-Set 9A specified in Annex C.8.1.9, with the addition of the parameters in Table 9.2.4CA.1 and the downlink physical channel setup according to Table E.5.2. Precoding weight set restriction shall not be enabled.
The primary precoding vector signalled on the HS-SCCH and applied on the associated HS-DSCH subframe shall correspond to the preferred primary precoding vector reported immediately before the start of the HS-SCCH subframe.

The determination of applied precoding vector for single transport block transmission shall be as follows: the reported preferred primary precoding vector shall be applied to the primary transport block.

The determination of applied precoding vector for two transport block transmission shall be as follows: If the CQI reported by the UE indicates a preference for a single transport block, the preferred primary precoding vector shall be applied to the primary transport block.  If the CQI reported by the UE indicates a preference for two transport blocks, and the preferred primary precoding vector corresponds to the highest reported CQI value, the preferred primary precoding vector shall be applied to the primary transport block. If the CQI reported by the UE indicates a preference for two transport blocks, and the preferred primary precoding vector does not correspond to the highest reported CQI value, the preferred primary precoding vector shall be applied to the secondary transport block.

Using this configuration the throughput shall meet or exceed the minimum requirements specified in table 9.2.4CA.2 with the downlink physical channel setup in Table E.5.2.

Table 9.2.4CA.1: Test Parameters for Testing MIMO FRC H-Set 9A

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	dBm/3.84 MHz
	-60

	DPCH frame offset 

(DPCH,n)
	Chip
	0

	Redundancy and constellation version coding sequence
	
	{0,3,2,1} for 16-QAM and QPSK

	Maximum number of HARQ transmission
	
	4

	MIMO N_cqi_typeA/M_cqi ratio
	
	1/1
	1/2

	PCI/CQI reporting Error Rate
	%
	0
	0

	Number of transport blocks
	
	2
	1

	Modulation
	
	Primary Transport Block: 16QAM

Secondary Transport Block: QPSK
	Primary Transport Block: 16QAM

Secondary Transport Block is not used.


Table 9.2.4CA.2: Minimum requirement MIMO, Fixed Reference Channel (FRC) H-Set 9A with downlink physical channel setup in Table E.5.2

	Test Number
	Propagation Conditions
	Reference value
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	1
	PA3
	10
	5563

	2
	VA3
	10
	4347

	3
	PA3
	6
	3933

	4
	VA3
	6
	3011

	* NOTES:
1)The reference value R is for the Fixed Reference Channel (FRC) H-Set 9
2) For Fixed Reference Channel (FRC) H-Set 9A the reference values for R should be scaled (multiplied by 2.0)


The reference for this requirement is TS 25.101 [1] clause 9.2.4.1. 

9.2.4CA.3
Test purpose

To verify the ability of the receiver to receive a predefined test signal, representing a multi-path fading channel with information bit throughput R not falling below a specified value. The test stresses the multi-code reception and channel decoding with incremental redundancy.

9.2.4CA.4
Method of test

9.2.4CA.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

1.
Connect the SS (Node B Emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in figure A.40.
2.
Set the node B emulator behaviour according to table 9.2.4. Set the test parameters for tests 1-4 according to table  9.2.4CA.1 and levels according to tables 9.2.4CA.4 and 9.2.4CA.5. The primary and secondary serving cells are set on different bands according to DB-DC-HSDPA configurations defined in Section 4.2. 
The configuration of the downlink channels is defined in table E.5.2.

3.
The information bit data shall be pseudo random and not repeated before 10 different information bit payload blocks are processed. (e.g. Fixed reference Channel Definition H-Set 9A dual stream [tests 1 & 2]: The information bit payload block is 17568 bits for the primary block using 16QAM and 9736 bits for the secondary block using QPSK. Hence the PRBS must be at least 17568 * 10 bits long for the primary block and 9736 * 10 bits for the secondary block. Also. For fixed reference Channel Definition H-Set 9A single stream [tests 3 & 4]: The information bit payload block, there is only one payload block size which is 17568 bits using 16QAM, hence the PRBS must be at least 17568 * 10 bits long for the single stream case). Use a PRBS from ITU-T O.153 Ref [27].

4.
Setup the fading simulators with fading conditions as described in tables D.2.2.1A and D.2.2.1C  and clause D.2. on each of the serving cells.
Table 9.2.4CA.3: Specific Message Contents for MIMO

RADIO BEARER SETUP for HSDPA Tests 1 & 2

	Information Element
	Value/remark

	MIMO parameters
	

	- MIMO operation
	Start

	    - MIMO N_cqi_typeA/M_cqi ratio
	1/1

	    - MIMO pilot configuration
	

	    - CHOICE Second CPICH pattern
	

	    >Antenna2 P-CPICH
	

	· Precoding weight set restriction
	Not Present


RADIO BEARER SETUP for HSDPA Tests 3 & 4

	Information Element
	Value/remark

	MIMO parameters
	

	- MIMO operation
	Start

	    - MIMO N_cqi_typeA/M_cqi ratio
	1/2

	    - MIMO pilot configuration
	

	    - CHOICE Second CPICH pattern
	

	    >Antenna2 P-CPICH
	

	· Precoding weight set restriction
	Not Present


9.2.4CA.4.2
Procedure

1.
Set up a HSDPA with looping back 12.2kbps RMC connection according to the generic HSDPA set-up procedure specified in TS 34.108 [3] sub clause 7.3.13 with the exceptions for information elements listed in table 9.2.4CA.3 and exceptions in Annex I, with levels according to table E.5.0.

2.
Once the HSDPA connection is setup, change levels according to Tables E.5.6 to E.5.8B as specified by  table E.5.9 and start transmitting HSDPA Data on both the serving cells. For secondary serving HS-DSCH cell only P-CPICH, HS-PDSCH and HS-SCCH are configured.

3.
For all relevant propagation conditions, for all relevant Ioc levels, for all relevant Ec/Ior, for all relevant Îor/Ioc, for H-Set 9A count the number of NACK, ACK and statDTX on the UL HS-DPCCH during the test interval and, for test 3 and 4, decide pass or fail according to Annex F.6.3 table F.6.3.5.4.10. ACK is counted as a success. NACK and statDTX are counted as a failure. Throughput shall be measured per cell and compared to requirements in these tables.

4.
For test 1 and 2 there are 4 possible contributions to the throughput per TTI.

	Primary stream

Secondary stream
	ACK on the Primary stream

(16 QAM)
	NACK on the Primary stream

	ACK on the secondary stream (QPSK)
	(17568 + 9736) bit per TTI
	9736 bit per TTI

	NACK on the secondary stream
	17568 bit per TTI
	0 bit per TTI

(also counted in case of statDTX)


At the end of the test interval calculate the throughput for each cell  and relate it to the nominal throughput. This is the relative throughput RT. Decide pass or fail according to Annex F.6.3 Table F.6.3.5.4.10

9.2.4CA.5
Test Requirements

Tables 9.2.4CA.4 and 9.2.4CA.5 define the primary level settings including test tolerance and test parameters for all relevant throughput tests. The pass / fail decision for throughput is done according to Annex F.6.3.

Tables E.5.6 to E.5.8C define the secondary and subsequently ranked level settings including test tolerance for both the serving cells. As those level settings are not uniform for the throughput tests in this clause, Table E.5.9 indicates which levels are applied, when the primary level settings (Ec/Ior and Ior/Ioc) and propagation conditions (PA3, VA3) vary.

Note that the levels in tables E.5.6 to E.5.8C, when applied in this subclause (MIMO performance) are equal to the sum of the levels at both antennas. They are equally divided between both antennas according to Table E.5.2: column Note.

Table 9.2.4CA.4: Test Parameters for Testing MIMO Fixed Reference Channel (FRC) H-Set 9A

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
	P-CPICH
	P-CPICH
	P-CPICH
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	dBm/3.84 MHz
	-60 (no test tolerance applied)
	-60 (no test tolerance applied)


Table 9.2.4CA.5: Test requirement MIMO Fixed Reference Channel (FRC) H-Set 9A with downlink physical channel setup in Table E.5.2

	Test Number
	Propagation Conditions
	Reference value
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	1
	PA3
	10.8
	5563

	2
	VA3
	10.8
	4347

	3
	PA3
	6.8
	3933

	4
	VA3
	6.8
	3011

	* NOTES:
1)The reference value R is for the Fixed Reference Channel (FRC) H-Set 9
2) For Fixed Reference Channel (FRC) H-Set 9A the reference values for R should be scaled (multiplied by 2.0)


<End of modified section>

<Start of next modified section>

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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	Formulas:
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	9.2.2A to 9.2.2E Open loop diversity performance
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	Formulas:
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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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	Formulas:
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	9.2.4C MIMO Performance - Fixed Reference Channel (FRC) H-Set 9A
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	Formulas:
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Test requirements should be applied for both the cells

	9.2.4CA
MIMO Performance - Fixed Reference Channel (FRC) H-Set 9A for DB DC-HSDPA
	Same as 9.2.4C
	Same as 9.2.4C
	Same as 9.2.4C

	9.2.4D MIMO Performance - Fixed Reference Channel (FRC) H-Set 11A
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	Formulas:
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Test requirements should be applied for both the cells

	9.2.4E MIMO performance - Fixed Reference Channel (FRC) H-Set 9 Asymmetric CPICHs
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	Formulas:
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	9.2.4F MIMO performance- Fixed Reference Channel (FRC) H-Set 11  Asymmetric CPICHs
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	Formulas:
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	9.2.4G MIMO Performance - Fixed Reference Channel (FRC) H-set 9A Asymmetric CPICHs
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	Formulas:


[image: image102.wmf]or

c

I

E

 = ratio + TT


[image: image103.wmf]oc

or

I

I

ˆ

 = ratio + TT


[image: image104.wmf]oc

I

 unchanged

Test requirements should be applied for both the cells

	9.2.4H MIMO Performance - Fixed Reference Channel (FRC) H-set 11A  Asymmetric CPICHs
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	Formulas:
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Test requirements should be applied for both the cells

	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
	

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

	9.3.1C Single Link Performance - AWGN Propagation Conditions, Periodically Varying Radio Conditions
	
	No test tolerances applied for test step 7 and 8.

TT for the M-difference is 1 for test step 9.
	10 dB between 
[image: image113.wmf]1

oc

I

 and 
[image: image114.wmf]2

oc

I

maps to 6 between medians M1 and M2 hence 0.6M per dB. 1dB linearity uncertainty maps to 0.6 M. Since M is integer, the M uncertainty is 1: TT for M is defined to 1

Formula:

difference in medians M1 and M2 = 6-TT

	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
	

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

	9.3.2B Single Link Performance - Fading propagation conditions, 64QAM
	
	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 orthogonal conditions – UE categories 19-20
	
	No test tolerances applied
	

	9.3.7F MIMO performance – Reporting of Channel Quality indicator - Single stream fading conditions  – Asymmetric CPICHs
	
	No test tolerances applied
	

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

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

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

	9.3.7J MIMO performance –Reporting of Channel Quality indicator - Dual stream static orthogonal conditions – UE categories 19-20 – Asymmetric CPICHs
	
	No test tolerances applied
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	9.4.1A Single Link  Performance - Enhanced Performance Requirements Type 1
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	9.4.2A 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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	9.4.3A HS-SCCH Type 3 Performance -STTD disabled- Asymmetric CPICHs
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	9.4.3B HS-SCCH Type 3 Performance -STTD enabled- Asymmetric CPICHs
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	9.4.4 HS-SCCH Type 3 performance for MIMO only with single-stream restriction
	
[image: image171.wmf]or

c

I

E

 -8.9, -11.0, -15.6  and -16.8  dB


[image: image172.wmf]oc

I

 = -60 dBm


[image: image173.wmf]oc

or

I

I

ˆ

 =  0 dB
	0.1 dB
for 
[image: image174.wmf]or

c

I

E


0.8 dB for 
[image: image175.wmf]oc

or

I

I

ˆ


	Formulas:


[image: image176.wmf]or

c

I

E

 = ratio + TT


[image: image177.wmf]oc

or

I

I

ˆ

 = ratio + TT


[image: image178.wmf]oc

I

 unchanged

	9.4.4A HS-SCCH Type 3 performance for MIMO only with single-stream restriction-Enhanced Performance Requirements Type1
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	9.4.4B HS-SCCH Type 3 Performance for MIMO only with single-stream restriction-STTD disabled-asymmetric CPICHs
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	9.4.4C HS-SCCH Type 3 Performance for MIMO only with single-stream restriction-STTD disabled-asymmetric CPICHs-Enhanced Performance Requirements Type 1
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	9.4.4D HS-SCCH Type 3 Performance for MIMO only with single-stream restriction-STTD enabled-asymmetric CPICHs
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	9.4.4E HS-SCCH Type 3 Performance for MIMO only with single-stream restriction-STTD enabled-asymmetric CPICHs-Enhanced Performance Requirements Type 1
	
[image: image211.wmf]or

c

I

E

 -15.3  and -16.7  dB


[image: image212.wmf]oc

I

 = -60 dBm


[image: image213.wmf]oc

or

I

I

ˆ

 =  0 dB
	0.1 dB
for 
[image: image214.wmf]or

c

I

E


0.8 dB for 
[image: image215.wmf]oc

or

I

I

ˆ


	Formulas:


[image: image216.wmf]or

c

I

E

 = ratio + TT


[image: image217.wmf]oc

or

I

I

ˆ

 = ratio + TT


[image: image218.wmf]oc

I

 unchanged

	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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	9.6.1 Single link HS-DSCH Demodulation performance in CELL_FACH state
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	9.6.2 Single link HS-SCCH Detection performance in CELL_FACH state
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<End of modified section>
<Start of next modified section>

F.6.3.5
Test conditions for HSDPA Receiver Performance

Table F.6.3.5.0: DC-HSDPA/4C-HSDPA receiver test case 6.2A, 6.2C, 6.2D, 6.4B, 6.5A, 6.5D, 6.2DA, 6.5E, 6.5F, 6.5FA 6.5G, 6.5GA, 6.6A, 6.6C, 6.6D, 6.6DA, 6.7A, 6.7D, 6.7E and 6.7EA

	DC-HSDPA Reception 
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to ideal=60 kbps)

No of events/No of samples in %
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	QPSK

H-Set 12
	
	
	
	
	
	

	
	54
	10%
	58/467

(M=1.5)
	467

((58)
	0.934s (stat)
	BL


<Text skipped >

Table F.6.3.5.4.10: MIMO Performance for test case 9.2.4A, 9.2.4C, 9.2.4CA, 9.2.4E, 9.2.4G (FRC , H-Set 9/9A)

	MIMO Performance
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to ideal=13510 kbps)

No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	H-Set 9/9A
	
	
	
	
	
	

	Test number
	
	
	
	
	
	


	1

(
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	PA3
	5563
	55.8% ( (41.2%)
	68/192*

 (m = 0.725)
	N.A.
	164s (fading)
	RT

	2

(
[image: image252.wmf]ˆ

/
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II

= 10 dB)
	VA3
	4347
	67.8% ( (32.2%)
	61/225*

(m = 0.679)
	N.A.
	164s (fading)
	RT

	*)nominator and denominator by its own are irrelevant, only the ratio is relevant.

	MIMO Performance

H-Set 9/9A

Test number
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to ideal=8650 kbps)

No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	3

(
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II

= 6 dB)
	PA3
	3933
	54.5% ( (45.5%)
	71/180

(m = 0.739)
	N.A.
	164s (fading)
	RT

	4
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	VA3
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	65.2% ( (34.8%)
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(m = 0.705)
	N.A.
	164s (fading)
	RT
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