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9.2.4
MIMO Performance

The test case in section 9.2.4A defines the MIMO Performance test for the Fixed Reference Channel (FRC) H-Set 9.

9.2.4A
MIMO Performance - Fixed Reference Channel (FRC) H-Set 9

9.2.4A.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 7 and later releases for all types of UTRA for FDD UE that support HSDPA UE capability categories 15 and 16.

9.2.4A.2
Minimum requirements

Requirements for a particular UE belonging to certain HS-DSCH category are determined according to the relevant part of Table 9.2.4. 

The requirements are specified in terms of a minimum information bit throughput R for the DL reference channels H-Set 9 specified in Annex C.8.1.9, with the addition of the parameters in Table 9.2.4A.1 and the downlink physical channel setup according to table E.5.2. 

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 9.2.4A.2.
Table 9.2.4A.1: Test Parameters for Testing MIMO FRC H-Set 9

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
	P-CPICH
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	dBm/3.84 MHz
	-60
	-60

	DPCH frame offset 

(DPCH,n)
	Chip
	0
	0

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

	Maximum number of HARQ transmission
	
	4
	4

	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 9.2.4A.2: Minimum requirement MIMO, Fixed Reference Channel (FRC) H-Set 9

	Test Number
	Propagation Conditions
	 Reference value

	
	
	HS-PDSCH
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	1
	PA3
	10
	5563

	2
	VA3
	10
	4347

	3
	PA3
	6
	3933

	4
	VA3
	6
	3011


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

9.2.4A.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.

9.2.4A.4
Method of test

9.2.4A.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.22.

2.
Set the node B emulator behaviour according to table 9.2.4. Set the test parameters for tests 1-4 according to table  9.2.4A.1 and levels according to tables 9.2.4A.4 and 9.2.4A.5. 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 9 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 9 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.

Table 9.2.4A.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
	

	>Antenna1 S-CPICH
	


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
	

	>Antenna1 S-CPICH
	


9.2.4A.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 7.3.6 with the exceptions for information elements listed in table 9.2.4A.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.5.8C as specified by  table E.5.9 and start transmitting HSDPA Data. 

3.
For all relevant propagation conditions, for all relevant Ioc levels, for all relevant Ec/Ior, for all relevant Îor/Ioc, for H-set 9 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.6.3.5.4.9. ACK is counted as a success. NACK and statDTX are counted as a failure.

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 intervall calculate the throughput 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.6.3.5.4.7

9.2.4A.5
Test Requirements

Tables 9.2.4A.4 and 9.2.4A.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. 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.

{Unchanged sections clipped here}
9.3.7B
MIMO Dual Stream Conditions

9.3.7B.1
Definition and applicability

The minimum performance requirements of channel quality indicator (CQI) reporting under MIMO dual stream conditions are defined based on a Type A reporting fraction of 100%, i.e. the parameters N_cqi_typeA and M_cqi (see [5]) are assumed to be both set to 1. The propagation conditions assumed for minimum performance requirements of CQI reporting under MIMO dual stream conditions are defined in subcaluse D.2.9.2. The precoding used at the transmitter is one randomly picked but fixed precoding matrix for dual transport block transmission out of the set of possible precoding matrices as defined in [5]. The same precoding matrix shall be used to generate the resulting channel coefficients as described for MIMO dual stream conditions in subcaluse D.2.9.2 .

The reporting accuracy of CQI under MIMO dual stream conditions is determined by the BLER performance of two streams of transport blocks using the transport formats indicated by the respective stream specific reported CQI median over all dual transport block CQI reports for each stream that were reported together with PCI reports matching the precoding matrix embedded in the propagation channel as defined in subcaluse D.2.9.2.
The requirements and this test apply for Release 7 and later for all types of UTRA for the FDD UE that support HSDPA UE capability categories 15 and 16.
9.3.7B.2
Minimum requirements

For the parameters specified in Table 9.3.7B.1, and using the downlink physical channels specified in table E.5.2, the requirements are specified in terms of maximum BLERs at particular reported CQIs for each stream when transmitting a fixed transport format per stream given by the stream specific CQI median as shown in Table 9.3.7B.2. The stream specific CQI median shall be determined over all dual transport block CQI reports that were reported together with PCI reports matching the precoding matrix embedded in the propagation channel as defined in subcaluse D.2.9.2. When the reported preferred primary precoding vector is matching with the first column of the precoding matrix embedded in the propagation channel as defined in subcaluse D.2.9.2, the reported values CQI1  and CQI2  shall be used respectively to determine the median CQI values for stream #1 and stream #2 as depicted in Figure D.2.9.2 in subclause D.2.9.2. When the reported preferred primary precoding vector is matching with the second column of the precoding matrix embedded in the propagation channel as defined in subclause D.2.9.2, the reported values CQI1  and CQI2  shall be used to determine the median CQI values for stream #2 and stream #1, respectively.The stream specific BLER at a particular reported CQI is obtained by associating a particular CQI reference measurement period for all dual transport block CQI reports that were reported together with a PCI report that was matching the precoding matrix embedded in the propagation channel as defined in subclause D.2.9.2 with the two transport blocks of the HS-PDSCH subframe overlapping with the end of this CQI reference measurement period and calculating the fractions of erroneous HS-PDSCH subframes to which the same CQI values were associated.
Table 9.3.7B.1: Test Parameters for CQI test in MIMO dual stream conditions
	Parameter
	Unit
	Test 1

	HS-PDSCH
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	dB
	-2
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	dB
	10
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	HS-SCCH_1 
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using STTD
	dB
	-15

	DPCH 
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using STTD
	dB
	-10

	Maximum number of 

H-ARQ transmission
	-
	1

	Number of HS-SCCH set to be monitored
	-
	1

	CQI feedback cycle
	Ms
	2

	CQI repetition factor
	-
	1

	PCI/CQI reporting Error Rate
	%
	0

	HS-SCCH-1 signalling pattern
	-
	To incorporate inter-TTI=3 the six sub-frame HS-SCCH-1 signalling pattern shall be "…XOOXOO…", where "X" indicates TTI in which the HS-SCCH-1 uses the identity of the UE under test, and "O" indicates TTI in which the HS-SCCH-1 uses a different UE identity.

	Propagation Channel
	
	MIMO dual stream conditions

	Note 1:
Measurement power offset "(" is configured by RRC accordingly and as defined in [8]

Note 2:
TF for HS-PDSCH is configured for each stream according to the reported CQI statistics. TF for each stream is based on median CQI over all dual transport block CQI reports that are reported together with a PCI report that is matching the precoding matrix embedded in the propagation channel as defined in subclause D.2.9.2. Other physical channel parameters are configured according to the CQI mapping table described in TS25.214. The precoding that shall be used in the transmitter is one randomly picked but fixed precoding matrix for dual transport block transmission out of the set of possible precoding matrices as defined in [5]. The same precoding matrix shall be used to generate the resulting channel coefficients as described for MIMO dual stream conditions in subclause D.2.9.2.

Note 3:
HS-PDSCH Ec/Ior is decreased according to reference power adjustment Δ described in TS 25.214

Note 4:
For any given transport format the power of the HS-SCCH and HS-PDSCH shall be transmitted continuously with constant power.


Table 9.3.7B.2: Minimum requirement for CQI test in MIMO dual stream conditions
	Reported CQI
	Maximum BLER

	
	Test 1

	CQI median
	60%

	CQI median + 3
	15%


The reference for this requirement is TS 25.101 [1] clause 9.3.4.2.
C.8.1.9
Fixed Reference Channel Definition H-Set 9

Table C.8.1.9: Fixed Reference Channel H-Set 9

	Parameter
	Unit
	Value

	Transport block
	
	Primary
	Secondary

	Combined Nominal Avg. Inf. Bit Rate
	
	13652

	Nominal Avg. Inf. Bit Rate
	kbps
	8784
	4868

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload (
[image: image10.wmf]INF
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)
	Bits
	17568
	9736

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

	Total available SML's in UE
	Bits
	345600

	Number of SML’s per HARQ Proc.
	SML’s
	28800
	28800

	Coding Rate
	
	0.61
	0.68

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK
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Figure C.8.13: Coding rate for Fixed Reference Channel H-Set 9 Primary Transport Block
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Figure C.8.14: Coding rate for Fixed Reference Channel H-Set 9 Secondary Transport Block
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