8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)
The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.
Table 8.2.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 
	Comments

	Inter-TTI Distance
	
	1
	

	Number of HARQ processes
	Processes
	8
	For FDD, 8 HARQ processes in the UL, as specified in TS 36.213 [10] clause 8

	Maximum number of HARQ transmission
	
	4
	It is always 4 for FDD, as specified in TS 36.213 [10] clause 8

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

{0,0,1,2} for 64QAM
	

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2 [for bandwidths ≥ 10 MHz]
	The PCFICH carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe, as specified in TS 36.211 [8] clause 6.7 

	Cyclic Prefix
	
	Normal
	CP consist of the following physical resource blocks (RBs) parameters: 12 consecutive subcarriers at a 15 kHz spacing and 7 OFDM symbols, as specified in TS 36.211 [8] clause 6.2.3

	Note: 
TBD


For all test cases, the SNR is defined as:
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where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories given for each test. 

The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.
8.2.1.1
FDD PDSCH Single Antenna Port Performance
 (Cell-Specific Reference Symbols)
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· SNR to be presented for throughput undefined
· A diagram showing connections between the SS, multi-path fading simulator and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.1.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on a single-antenna port with different channel models and MCS.
8.2.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
8.2.1.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.1, with the addition of the relevant parameters in Tables 8.2.1-1, 8.2.1.1.3-1, 8.2.1.1.3-3, 8.2.1.1.3-5 and 8.2.1.1.3-7 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Tables 8.2.1.1.3-2, 8.2.1.1.3-4, 8.2.1.1.3-6 and 8.2.1.1.3-8 for the specified SNR. For QPSK and 64QAM performance the bandwidths specified in Table 5.4.2.1-1 are verified.

	
	
	

	


	
	

	

	
	

	
	
	

	
	
	

	
	
	

	
	
	


	


Table 8.2.1.1.3-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Reference signal power
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	dBm/15kHz
	TBD [-74]

	Note:
TBD


Table 8.2.1.1.3-2: Minimum performance QPSK (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 FDD]
	EVA5
	Low
	70
	-1.0
	

	[1.2]
	10 MHz
	[R.2 FDD]
	ETU70
	Low
	70
	-0.4
	

	[1.3]
	10 MHz
	[R.2 FDD]
	ETU300
	Low
	70
	0.0
	

	[1.4]
	10 MHz
	[R.2 FDD]
	HST
	Low
	70
	TBD
	

	[2.1]
	1.4 MHz
	[R.4 FDD]
	EVA5
	Low
	70
	TBD
	


Table 8.2.1.1.3-3: Test Parameters for Testing 16QAM
	Parameter
	Unit
	Test [1.5-1.7]

	Reference signal power
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	TBD

	Note:
TBD



	
	
	

	


	
	

	

	
	

	
	
	

	
	
	

	
	
	

	
	
	


	


Table 8.2.1.1.3-4: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 FDD]
	EVA5
	Low
	70
	6.7
	

	[1.6]
	10 MHz
	[R.3 FDD]
	ETU70
	Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 FDD]
	ETU300
	High
	70
	9.4
	



	
	
	

	


	
	

	

	
	

	
	
	

	
	
	

	
	
	

	
	
	


	


Table 8.2.1.1.3-5: Test Parameters for Testing 64QAM
	Parameter
	Unit
	Test [1.8-1.10, 2.2-2.5]

	Reference signal power
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	TBD

	Note:
TBD


Table 8.2.1.1.3-6: Minimum performance 64QAM (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 FDD]
	EVA5
	Low
	70
	TBD
	

	[2.3]
	5 MHz
	[R.6 FDD]
	EVA5
	Low
	70
	TBD
	

	[1.8]
	10 MHz
	[R.7 FDD]
	EVA5
	Low
	70
	17.7
	

	[1.9]
	10 MHz
	[R.7 FDD]
	ETU70
	Low
	70
	19.0
	

	[1.10]
	10 MHz
	[R.7 FDD]
	EVA5
	High
	70
	19.1
	

	[2.4]
	15 MHz
	[R.8 FDD]
	EVA5
	Low
	70
	17.7
	

	[2.5]
	20 MHz
	[R.9 FDD]
	EVA5
	Low
	70
	17.6
	


Table 8.2.1.1.3-7: Test Parameters for Testing 1 PRB allocation
	Parameter
	Unit
	Test [3.1-3.3]

	Reference signal power
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	PRB allocation
	
	[Lower channel edge]

	Note:
TBD


Table 8.2.1.1.3-8: Minimum performance 1 PRB allocation (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	1.4 MHz

16QAM 1/2
	[R.0 FDD]
	ETU70
	Low
	30
	TBD
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	Low
	30
	TBD
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	Low
	30
	TBD
	


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.1.
8.2.1.1.4
Test description

8.2.1.1.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number, as defined in TS 36.508 [7] clause 4.3.1.1.
1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to Tables 8.2.1-1, 8.2.1.1.5-1, 8.2.1.1.5-3, 8.2.1.1.5-5, 8.2.1.1.5-7 and 8.2.1.1.5-9 as appropriate.
3. Downlink signals are initially set up according to Table C.3.2-1 in Annex C.
4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.1.4.3.

8.2.1.1.4.2
Test procedure

1. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 8.2.1.1.5-2, 8.2.1.1.5-4, 8.2.1.1.5-6 and 8.2.1.1.5-8 as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables 8.2.1.1.5-2, 8.2.1.1.5-4, 8.2.1.1.5-6 and 8.2.1.1.5-8 as appropriate. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each test interval and decide pass or fail according to Tables [FFS] in Annex G clause [FFS].
8.2.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
8.2.1.1.5
Test requirement

Tables 8.2.1.1.5-1 to 8.2.1.1.5-9 define the primary level settings including test tolerances for all throughput tests. 

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.1for each throughput test shall meet or exceed the specified value in Tables 8.2.1.1.5-2, 8.2.1.1.5-4, 8.2.1.1.5-6 and 8.2.1.1.5-8 for the specified SNR.
	


Table 8.2.1.1.5-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Reference signal power
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	Note:
TBD


Table 8.2.1.1.5-2: Test requirement QPSK (FRC)
	Test number
	Bandwidth and MCS
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
QPSK 1/3
	[R.2 FDD]
	EVA5
	Low
	70
	-1.0 + TT
	

	[1.2]
	10 MHz
QPSK 1/3
	[R.2 FDD]
	ETU70
	Low
	70
	-0.4 + TT
	

	[1.3]
	10 MHz
QPSK 1/3
	[R.2 FDD]
	ETU300
	Low
	70
	0.0 + TT
	

	[1.4]
	10 MHz
QPSK 1/3
	[R.2 FDD]
	HST
	Low
	70
	TBD + TT
	

	[2.1]
	1.4 MHz
QPSK 1/3
	[R.4 FDD]
	EVA5
	Low
	70
	TBD + TT
	


Table 8.2.1.1.5-3: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7]

	Reference signal power
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TBD


Table 8.2.1.1.5-4: Test requirement 16QAM (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
16QAM 1/2
	[R.3 FDD]
	EVA5
	Low
	70
	6.7 + TT
	

	[1.6]
	10 MHz
16QAM 1/2
	[R.3 FDD]
	ETU70
	Low
	30
	1.4 + TT
	

	[1.7]
	10 MHz
16QAM 1/2
	[R.3 FDD]
	ETU300
	High
	70
	9.4 + TT
	


Table 8.2.1.1.5-5: Test Parameters for Testing 64QAM
	Parameter
	Unit
	Test [1.8-1.10, 2.2-2.5]

	Reference signal power
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Table 8.2.1.1.5-6: Test requirement 64QAM (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
64QAM 3/4
	[R.5 FDD]
	EVA5
	Low
	70
	TBD + TT
	

	[2.3]
	5 MHz
64QAM 3/4
	[R.6 FDD]
	EVA5
	Low
	70
	TBD + TT
	

	[1.8]
	10 MHz
64QAM 3/4
	[R.7 FDD]
	EVA5
	Low
	70
	17.7 + TT
	

	[1.9]
	10 MHz
64QAM 3/4
	[R.7 FDD]
	ETU70
	Low
	70
	19.0 + TT
	

	[1.10]
	10 MHz
64QAM 3/4
	[R.7 FDD]
	EVA5
	High
	70
	19.1 + TT
	

	[2.4]
	15 MHz
64QAM 3/4
	[R.8 FDD]
	EVA5
	Low
	70
	17.7 + TT
	

	[2.5]
	20 MHz
64QAM 3/4
	[R.9 FDD]
	EVA5
	Low
	70
	17.6 + TT
	


Table 8.2.1.1.5-7: Test Parameters for Testing 1 PRB allocation
	Parameter
	Unit
	Test [3.1-3.3]

	Reference signal power
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	PRB allocation
	
	[Lower channel edge]

	Note:
TBD


Table 8.2.1.1.5-8: Test requirement 1 PRB allocation (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	1.4 MHz

16QAM 1/2
	[R.0 FDD]
	ETU70
	Low
	30
	TBD + TT
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	Low
	30
	TBD + TT
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	Low
	30
	TBD + TT
	


Table 8.2.1.1.5-9: Additional Common Single Antenna Port Test Parameters (FDD)

	Parameter
	Unit
	Value 
	Comments

	TX antenna port number
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	0
	As specified in TS 36.211 [8] clause 6.2.1

	DCI Format
	
	1
	Used for the scheduling of one PDSCH codeword, as specified in TS 36.212 [9] clause 5.3.3.1

	Resource allocation header
	
	0
	Type 0 is indicated, as specified in TS 36.213 [10] clause 7.1.6

	Resource Allocation
	
	Type 0
	A resource allocation consist of two parts: a type field and information consisting of the actual resource allocation, as specified in TS 36.213 [10] clause 7.1.6

	Transmission Mode
	
	1
	Single antenna; port 0, as specified in TS 36.213 [10] clause 7.1
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 is signalled by higher layers, where it provides information about the exact power setting of the PDSCH transmission, as specified in TS 36.213 [10] clause 5.2
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	0
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 is signalled by higher layers, offset between Type A and Type B PDSCH REs, where the actual value depends on the number of antennas used, as specified in TS 36.213 [10] clause 5.2
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	cell-specific ratio
	1
	As specified in TS 36.213 [10] clause 5.2


8.2.1.2
FDD PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· The DL Reference Measurement Channel (RMC) for QPSK R=1/3 cod rate,16QAM R=1/2 code rate  and 64QAM R=5/6 code rate undefined

· The bandwidth (BW) selection undefined

· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· SNR to be presented for throughput undefined
· The core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.2.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using transmit diversity (SFBC).
8.2.1.2.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
8.2.1.2.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.2, with the addition of the relevant parameters in Tables 8.2.1-1 and  8.2.1.2.3-1 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.2.1.2.3-2 for the specified SNR. For transmit diversity (SFBC) performance with 2 and 4 transmitter antennas as specified.
Table 8.2.1.2.3-1: Test Parameters for Testing Transmit Diversity Performance
	Parameter
	Unit
	Test [7.1]
	Test [7.2]
	Test [7.3]

	Reference signal power
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	3 + TT
	TBD + TT
	TBD + TT
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	TBD
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	Note:
TBD


Table 8.2.1.2.3-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[7.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Medium
	70
	6.8
	

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	HST
	2x2 Low
	70
	TBD
	

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 FDD]
	EPA5
	4x2 Medium
	70
	TBD
	



The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.2.
8.2.1.2.4
Test description

8.2.1.2.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number, as defined in TS 36.508 [7] clause 4.3.1.1
1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to Tables 8.2.1-1, 8.2.1.2.5-1 and 8.2.1.2.5.-3 as appropriate.

3. Downlink signals are initially set up according to Table C.3.2-1 in Annex C.
4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.2.4.3.

8.2.1.2.4.2
Test procedure

1. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.2.1.2.5-2 as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Table 8.2.1.2.5-2  as appropriate. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each test interval and decide pass or fail according to Tables [FFS] in Annex G clause [FFS].
8.2.1.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
8.2.1.2.5
Test requirement

Tables 8.2.1.2.5-1 to 8.2.1.2.5.3 define the primary level settings including test tolerances for all throughput tests. 

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.2.1.2.5-2 for the specified SNR.
	
	
	
	

	
	
	
	

	
	
	
	


Table 8.2.1.2.5-1: Test Parameters for Testing Transmit Diversity Performance 
	Parameter
	Unit
	Test [7.1]
	Test [7.2]
	Test [7.3]

	Reference signal power
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	Note 1:
The superscript (p) indicates the number of cell-specific TX antenna ports used for transmission of the PDSCH


Table 8.2.1.5-2: Test requirement Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[7.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Medium
	70
	6.8 + TT
	

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	HST
	2x2 Low
	70
	TBD + TT
	

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 FDD]
	EPA5
	4x2 Medium
	70
	TBD + TT
	


Table 8.2.1.2.5-3: Additional Transmit Diversity Test Parameters (FDD)

	Parameter
	Unit
	Value 
	Comments

	TX antenna port number
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 for 4 antenna ports
	As specified in TS 36.211 [8] clause 6.2.1

	DCI Format
	
	1
	Used for the scheduling of one PDSCH codeword, as specified in TS 36.212 [9] clause 5.3.3.1

	Resource allocation header
	
	0
	Type 0 is indicated, as specified in TS 36.213 [10] clause 7.1.6

	Resource Allocation
	
	Type 0
	A resource allocation consist of two parts: a type field and information consisting of the actual resource allocation, as specified in TS 36.213 [10] clause 7.1.6

	Transmission Mode
	
	2
	Transmit diversity, as specified in TS 36.213 [10] clause 7.1
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	dB
	-3 for 2 TX antenna ports
-6 for 4 TX antenna ports
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 is signalled by higher layers, where it provides information about the exact power setting of the PDSCH transmission, as specified in TS 36.213 [10] clause 5.2
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	1 (2 TX antenna ports)
3 (4 TX antenna ports)
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 is signalled by higher layers, offset between Type A and Type B PDSCH REs, where the actual value depends on the number of antennas used, as specified in TS 36.213 [10] clause 5.2
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	cell-specific ratio
	1 (2 TX antenna ports)
1/2 (4 TX antenna ports)
	As specified in TS 36.213 [10] clause 5.2



8.2.1.3
FDD PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· The DL Reference Measurement Channel (RMC) for QPSK R=1/3 cod rate,16QAM R=1/2 code rate  and 64QAM R=5/6 code rate undefined

· The bandwidth (BW) selection undefined

· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· SNR to be presented for throughput undefined
· The core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.3.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using open-loop spatial multiplexing.
8.2.1.3.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
8.2.1.3.3
Minimum conformance requirements

[FFS]
The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.3.
8.2.1.3.4
Test description

8.2.1.3.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: [10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.3.4.3.

8.2.1.3.4.2
Test procedure

1. Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Tables [FFS] as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables [FFS] as appropriate. Count the number of [FFS] during each test interval and decide pass or fail according to tables [FFS] in Annex G clause [FFS].
8.2.1.3.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
8.2.1.3.5
Test requirement

[FFS]

8.2.1.4
FDD PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The throughput requirements are undefined

· The DL Reference Measurement Channel (RMC) for QPSK R=1/3 cod rate,16QAM R=1/2 code rate  and 64QAM R=5/6 code rate undefined

· The bandwidth (BW) selection undefined

· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· SNR to be presented for throughput undefined
· The core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.4.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using closed-loop spatial multiplexing.
 8.2.1.4.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.
8.2.1.4.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.2, with the addition of the relevant parameters in Tables 8.2.1-1, 8.2.1.4.3-1 and 8.2.1.4.3-3 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Tables 8.2.1.4.3-2 and 8.2.1.4.3-4 for the specified SNR. For single-layer spatial multiplexing closed loop rank-one performance with wideband and frequency selective precoding is specified. For multi-layer spatial multiplexing closed loop rank-two performance with wideband and frequency selective precoding is specified.
Table 8.2.1.4.3-1: Test Parameters for Testing Single-Layer Spatial Multiplexing
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Reference signal power
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	dB
	3
	TBD
	TBD
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at antenna port
	dBm/15kHz
	TBD
	TBD
	TBD

	Precoding granularity
	PRB
	6
	50
	TBD

	[PMI delay]
	[ms]
	[6]
	[6]
	[6]

	Note:
TBD


Table 8.2.1.4.3-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[4.1]
	10 MHz

QPSK 1/3
	[R.10]
	EVA5
	2x2 Low
	70
	-2.5
	

	[4.2]
	10 MHz

QPSK 1/3
	[R.10]
	EPA5
	2x2 High
	70
	-2.8
	

	[4.3]
	10 MHz QPSK 1/3
	[R.13]
	EVA5
	4x2 Low
	70
	TBD
	


Table 8.2.1.4.3-3: Test Parameters for Testing Multi-Layer Spatial Multiplexing

	Parameter
	Unit
	Test [5.1,5.2]
	Test [5.3]

	Reference signal power
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	3
	TBD
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at antenna port
	dBm/15kHz
	TBD
	TBD

	Precoding granularity
	PRB
	50
	6

	PMI delay
	[ms]
	6
	6

	Note:
TBD


Table 8.2.1.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[5.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Low
	70
	12.9
	

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	ETU70
	2x2 Low
	70
	14.3
	

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 FDD]
	EVA5
	4x2 Low
	70
	TBD
	



The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.4.
8.2.1.4.4
Test description

8.2.1.4.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number, as defined in TS 36.508 [7] clause 4.3.1.1.
1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to Tables 8.2.1-1, 8.2.1.4.5-1, 8.2.1.4.5-3 and 8.2.1.4.5.-5 as appropriate.

3. Downlink signals are initially set up according to Table C.3.2-1 in Annex C.
4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.4.4.3.

8.2.1.4.4.2
Test procedure

1. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.2.1.4.5-2 and 8.2.1.4.5-4 as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables 8.2.1.4.5-2 and 8.2.1.4.5-4 as appropriate. Count the number of NACKs, ACKs and statDTXs during each test interval and decide pass or fail according to Tables [FFS] in Annex G clause [FFS].
8.2.1.4.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].
8.2.1.4.5
Test requirement

Tables 8.2.1.4.5-1 to 8.2.1.4.5-5 define the primary level settings including test tolerances for all throughput tests. 

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Tables 8.2.1.4.5-2 and 8.2.1.4.5-4 for the specified SNR.
	
	
	
	

	
	
	
	

	
	
	
	


Table 8.2.1.4.5-1: Test Parameters for Testing Single-Layer Spatial Multiplexing

	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.2]

	Reference signal power
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Note 1
	dB
	3 + TT
	TBD + TT
	TBD + TT
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at antenna port
	dBm/15kHz
	TBD
	TBD
	TBD

	Precoding granularity
Note 2
	PRB
	6
	50
	TBD

	[PMI delay]
	[ms]
	[6]
	[6]
	[6]

	Note 1:
The superscript (p) indicates the number of cell-specific TX antenna ports used for transmission of the PDSCH
Note 2: 
Precoding feedback with a granularity of PRB in frequency (1 RB = 180 kHz wide in frequency for 0.5ms)


Table 8.2.1.4.5-2: Test requirement Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[4.1]
	10 MHz

QPSK 1/3
	[R.10]
	EVA5
	2x2 Low
	70
	-2.5 + TT
	

	[4.2]
	10 MHz

QPSK 1/3
	[R.10]
	EPA5
	2x2 High
	70
	-2.8 + TT
	

	[4.3]
	10 MHz QPSK 1/3
	[R.13]
	EVA5
	4x2 Low
	70
	TBD + TT
	


Table 8.2.1.4.5-3: Test Parameters for Testing Multi-Layer Spatial Multiplexing

	Parameter
	Unit
	Test [5.1,5.2]
	Test [5.3]

	Reference signal power
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Note 1
	dB
	3 + TT
	TBD + TT
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at antenna port
	dBm/15kHz
	TBD
	TBD

	Precoding granularity
Note 2
	PRB
	50
	6

	PMI delay
	[ms]
	6
	6

	Note 1:
The superscript (p) indicates the number of cell-specific TX antenna ports used for transmission of the PDSCH

Note 2: 
Precoding feedback with a granularity of PRB in frequency (1 RB = 180 kHz wide in frequency for 0.5ms)


Table 8.2.1.4.5-4: Test requirement Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[5.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Low
	70
	12.9 + TT
	

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	ETU70
	2x2 Low
	70
	14.3 + TT
	

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 FDD]
	EVA5
	4x2 Low
	70
	TBD + TT
	


Table 8.2.1.4.5-5: Additional Common Spatial Multiplexing Test Parameters (FDD)

	Parameter
	Unit
	Value 
	Comments

	TX antenna port number
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 for 4 antenna ports
	As specified in TS 36.211 [8] clause 6.2.1

	DCI Format
	
	1B for single-layer spatial multiplexing

2 for multi-layer spatial multiplexing
	1B is used for the compact scheduling of one PDSCH codeword with precoding information and 2 is used for scheduling PDSCH to UEs configured in closed-loop spatial multiplexing mode, as specified in TS 36.212 [9] clause 5.3.3.1

	Resource allocation header
	
	0
	Type 0 is indicated  

(no header for Type 2), as specified in TS 36.213 [10] clause 7.1.6

	Resource Allocation
	
	Type 2 for single-layer 

spatial multiplexing

Type 0 for multi-layer 

spatial multiplexing


	A resource allocation consist of two parts: a type field and information consisting of the actual resource allocation, as specified in TS 36.213 [10] clause 7.1.6

	Transmission Mode
	
	2 for single-layer spatial multiplexing
4 for multi-layer spatial multiplexing
	Closed-loop Rank=1 precoding and 
Closed-loop spatial multiplexing, , as specified in TS 36.213 [10] clause 7.1 

	TPC command for PUCCH
	dB
	1
	As specified in TS 36.213 [10] clause 5.1.2

	Codeword-to-layer mapping for spatial multiplexing
	
	1 for single-layer spatial multiplexing
2 for multi-layer spatial multiplexing
	The value is for number of layers and the number of codewords, as specified in 36.211 [8] clause 6.3.3.2

	TPMI
	
	2 for 2 TX antenna ports

4 for 4 TX antenna ports
	This is only used for single-layer spatial multiplexing, as specified in TS 36.212 clause 5.3.3.1.3A

	PMI
	
	0
	This is only used for single-layer spatial multiplexing, as specified in TS 36.212 [9] clause 5.3.3.1.3A

	Transport blocks
	
	Transport block 1 is enabled

Transport block 2 is disabled
	This is only used for multi-layer spatial multiplexing, as specified in TS 36.212 [9] clause 5.3.3.1.5

	
[image: image53.wmf]A

P


	dB
	-3 for 2 TX antenna ports
-6 for 4 TX antenna ports
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 is signalled by higher layers, where it provides information about the exact power setting of the PDSCH transmission, as specified in TS 36.213 [10] clause 5.2
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	1 for 2 TX antenna ports
3 for 4 TX antenna ports
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 is signalled by higher layers, offset between Type A and Type B PDSCH REs, where the actual value depends on the number of antennas used, as specified in TS 36.213 [10] clause 5.2

	
[image: image57.wmf]A

B

r

r

/


	cell-specific ratio
	1 for 2 TX antenna ports
1/2 for 4 TX antenna ports
	As specified in TS 36.213 [10] clause 5.2
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