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8
Performance requirement

This clause contains performance requirements for the physical channels specified in [TS 36.211]. The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the propagation conditions in Annex B and the downlink channels in Annex C.3.2. 
8.1
General

8.1.1
Dual-antenna receiver capability
The performance requirements are based on UE(s) that utilize a dual-antenna receiver. 
8.1.1.1
Simultaneous unicast and MBMS operations
8.1.1.2
Dual-antenna receiver capability in idle mode
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 

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	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
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	
	
	

	Note:



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. 
8.2.1.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.2 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  
8.2.1.1.1
Minimum Requirement QPSK

The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.1.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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Table 8.2.1.1.1-2: Minimum performance QPSK (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 FDD]
	EVA5
	1x2 Low
	70
	-1.0
	

	[1.2]
	10 MHz
	[R.2 FDD]
	ETU70
	1x2 Low
	70
	-0.4
	

	[1.3]
	10 MHz
	[R.2 FDD]
	ETU300
	1x2 Low
	70
	0.0
	

	[1.4]
	10 MHz
	[R.2 FDD]
	HST
	1x2 Low
	70
	-2.4
	

	[2.1]
	1.4 MHz
	[R.4 FDD]
	EVA5
	1x2 Low
	70
	-0.5
	


8.2.1.1.2
Minimum Requirement 16QAM

The requirements are specified in Table 8.2.1.1.2-1, with the addition of the parameters in Table 8.2.1.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.2-1: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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Table 8.2.1.1.2-2: Minimum performance 16QAM (FRC)

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

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 FDD]
	EVA5
	1x2 Low
	70
	6.7
	

	[1.6]
	10 MHz
	[R.3 FDD]
	ETU70
	1x2 Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 FDD]
	ETU300
	1x2 High
	70
	9.4
	


8.2.1.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.1.1.3-2, with the addition of the parameters in Table 8.2.1.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
	
[image: image14.wmf]A

r


	dB
	0

	
	
[image: image15.wmf]B

r


	dB
	0 (Note 1)

	
[image: image16.wmf]oc

N

at antenna port
	dBm/15kHz
	TBD

	Note 1:

[image: image17.wmf]0

=

B

P




Table 8.2.1.1.3-2: Minimum performance 64QAM (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 FDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[2.3]
	5 MHz
	[R.6 FDD]
	EVA5
	1x2 Low
	70
	17.4
	

	[1.8]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 Low
	70
	17.7
	

	[1.9]
	10 MHz
	[R.7 FDD]
	ETU70
	1x2 Low
	70
	19.0
	

	[1.10]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 High
	70
	19.1
	

	[2.4]
	15 MHz
	[R.8 FDD]
	EVA5
	1x2 Low
	70
	17.7
	

	[2.5]
	20 MHz
	[R.9 FDD]
	EVA5
	1x2 Low
	70
	17.6
	


8.2.1.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parameters in Table 8.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 

	Downlink power allocation
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Table 8.2.1.1.4-2: Minimum performance 1PRB (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)
	

	[3.1]
	3 MHz

16QAM 1/2
	[R.0 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	1.9
	


8.2.1.2
Transmit diversity performance

The requirements are specified in Table 8.2.1.2-2, with the addition of the parameters in Table 8.2.1.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 2 and 4 transmitter antennas.
Table 8.2.1.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test [7.1-7-3] 

	Downlink power allocation
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Table 8.2.1.2-2: 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
	-2.3
	

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 FDD]
	EPA5
	4x2 Medium
	70
	0.2
	


8.2.1.3
Open-loop spatial multiplexing performance

The requirements are specified in Table 8.2.1.3-2, with the addition of the parameters in Table 8.2.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of large delay CDD with 2 and 4 transmitter antennas.
Table 8.2.1.3-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test [6.1]
	Test [6.2]
	

	Downlink power allocation
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Table 8.2.1.3-2: Minimum performance Large Delay CDD (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)
	

	[6.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA70
	2x2 Low
	70
	13.0
	

	[6.2]
	10 MHz

16QAM 1/2
	[R.14 FDD]
	EVA70
	4x2 Low
	70
	14.3
	


8.2.1.4
Closed-loop spatial multiplexing performance

8.2.1.4.1
Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.1-2, with the addition of the parameters in Table 8.2.1.4.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Downlink power allocation
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	Precoding granularity
	PRB
	6
	50
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	PMI delay (Note 2)
	ms
	6
	6
	6

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 8.2.1.4.1-2: 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 FDD]
	EVA5
	2x2 Low
	70
	-2.5
	

	[4.2]
	10 MHz

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

	[4.3]
	10 MHz QPSK 1/3
	[R.13 FDD]
	EVA5
	4x2 Low
	70
	-3.4
	


8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.2-2, with the addition of the parameters in Table 8.2.1.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [5.1]
	Test [5.2]
	Test [5.3]

	Downlink power allocation
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	50
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.1.4.2-2: 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
	10.5
	


8.2.1.5
MU-MIMO

8.2.1.6
[Control channel performance: D-BCH and PCH]
8.2.2
TDD (Fixed Reference Channel)

The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.2.2-1: Common Test Parameters (TDD)

	Parameter
	
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	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
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.2.2.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.2 is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  

8.2.2.1.1
Minimum Requirement QPSK

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.2.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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Table 8.2.2.1.1-2: Minimum performance QPSK (FRC)

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

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 TDD]
	EVA5
	1x2 Low
	70
	-1.2
	

	[1.2]
	10 MHz
	[R.2 TDD]
	ETU70
	1x2 Low
	70
	-0.6
	

	[1.3]
	10 MHz
	[R.2 TDD]
	ETU300
	1x2 Low
	70
	-0.2
	

	[1.4]
	10 MHz
	[R.2 TDD]
	HST
	1x2 Low
	70
	-2.6
	

	[2.1]
	1.4 MHz
	[R.4 TDD]
	EVA5
	1x2 Low
	70
	-0.5
	


8.2.2.1.2
Minimum Requirement 16QAM

The requirements are specified in Table 8.2.2.1.2-1, with the addition of the parameters in Table 8.2.2.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.2.1.2-1: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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Table 8.2.2.1.2-2: Minimum performance 16QAM (FRC)

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

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 TDD]
	EVA5
	1x2 Low
	70
	6.7
	

	[1.6]
	10 MHz
	[R.3 TDD]
	ETU70
	1x2 Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 TDD]
	ETU300
	1x2 High
	70
	9.3
	

	
	
	
	
	
	
	
	


8.2.2.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.2.1.3-2, with the addition of the parameters in Table 8.2.2.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.2.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
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Table 8.2.2.1.3-2: Minimum performance 64QAM (FRC)

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

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 TDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[2.3]
	5 MHz
	[R.6 TDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[1.8]
	10 MHz
	[R.7 TDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[1.9]
	10 MHz
	[R.7 TDD]
	ETU70
	1x2 Low
	70
	19.1
	

	[1.10]
	10 MHz
	[R.7 TDD]
	EVA5
	1x2 High
	70
	19.1
	

	[2.4]
	15 MHz
	[R.8 TDD]
	EVA5
	1x2 Low
	70
	17.8
	

	[2.5]
	20 MHz
	[R.9 TDD]
	EVA5
	1x2 Low
	70
	17.7
	


8.2.2.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parameters in Table 8.2.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 

	Downlink power allocation
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Table 8.2.2.1.4-2: Minimum performance 1PRB (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)
	

	[3.1]
	3 MHz

16QAM 1/2
	[R.0 TDD]
	ETU70
	1x2 Low
	30
	2.1
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 TDD]
	ETU70
	1x2 Low
	30
	2.0
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 TDD]
	ETU70
	1x2 Low
	30
	2.1
	


8.2.2.2
Transmit diversity performance
The requirements are specified in Table 8.2.2.2-2, with the addition of the parameters in Table 8.2.2.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 2 and 4 transmitter antennas.
Table 8.2.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test [7.1-7-3] 

	Downlink power allocation
	
[image: image54.wmf]A

r


	dB
	-3
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	dB
	-3 (Note 1)
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	TBD

	Note 1:
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Table 8.2.2.2-2: 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 TDD]
	EVA5
	2x2 Medium
	70
	6.8
	

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	HST
	2x2 Low
	70
	-2.3
	

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 TDD]
	EPA5
	4x2 Medium
	70
	-0.2
	


8.2.2.3
Open-loop spatial multiplexing performance
The requirements are specified in Table 8.2.2.3-2, with the addition of the parameters in Table 8.2.2.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of large delay CDD with 2 and 4 transmitter antennas.
Table 8.2.2.3-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test [6.1]
	Test [6.2]
	

	Downlink power allocation
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	dB
	-3
	-6
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	dB
	-3 (Note 1)
	-6 (Note 1)
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	TBD
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	Note 1:
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Table 8.2.2.3-2: Minimum performance Large Delay CDD (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)
	

	[6.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA70
	2x2 Low
	70
	13.1
	

	[6.2]
	10 MHz

16QAM 1/2
	[R.14 TDD]
	EVA70
	4x2 Low
	70
	14.2 
	


8.2.2.4


Closed-loop spatial multiplexing performance
8.2.2.4.1
Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.2.4.1-2, with the addition of the parameters in Table 8.2.2.4.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.2.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Downlink power allocation
	
[image: image62.wmf]A

r


	dB
	-3
	-3
	-6
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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	dBm/15kHz
	TBD
	TBD
	TBD

	Precoding granularity
	PRB
	6
	50
	6

	PMI delay (Note 2)
	ms
	6
	6
	6

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 8.2.2.4.1-2: 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 TDD]
	EVA5
	2x2 Low
	70
	-3.1
	

	[4.2]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	EPA5
	2x2 High
	70
	-3.3
	

	[4.3]
	10 MHz QPSK 1/3
	[R.13 TDD]
	EVA5
	4x2 Low
	70
	-3.7
	


8.2.2.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.2.4.2-2, with the addition of the parameters in Table 8.2.2.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [5.1]
	Test [5.2]
	Test [5.3]

	Downlink power allocation
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	dB
	-3
	-3
	-6
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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	Precoding granularity
	PRB
	50
	50
	6

	PMI delay (Note 2)
	ms
	6
	6
	6

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.2.4.2-2: 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 TDD]
	EVA5
	2x2 Low
	70
	12.8
	

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	ETU70
	2x2 Low
	70
	13.9
	

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 TDD]
	EVA5
	4x2 Low
	70
	10.7
	


8.2.2.5
MU-MIMO

8.2.2.6
[Control channel performance: D-BCH and PCH]
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)

8.4
Demodulation of PDCCH/PCFICH

The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of PDCCH.
8.4.1
FDD
Table 8.4.1-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Test [8.1]
	
	

	Number of PDCCH symbols
	symbols
	2
	
	

	Number of PHICH groups (Ng)
	
	1
	
	

	PHICH duration
	
	Normal
	
	

	Cell ID
	
	0
	
	

	Downlink power allocation
	PDCCH_RA
	dB
	0
	
	

	
	PDCCH_RB
	dB
	0
	
	

	Power difference between PCFICH and PDCCH
	dB
	0
	
	

	
[image: image70.wmf]oc

N

at antenna port
	dBm/15kHz
	
	
	

	Cyclic prefix
	
	Normal
	
	


8.4.1.1
Single-antenna port performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 FDD]
	ETU70
	1 x 2 Low
	1
	-1.7


8.4.1.2
Transmit diversity performance
For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]

Table 8.4.1.2-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.2]
	1.4 MHz
	2 CCE
	[R.16 FDD]
	EPA5
	2 x 2 Low
	1
	4.3

	[8.3]
	10 MHz
	4 CCE
	[R.17 FDD]
	EVA5
	4 x 2 Medium
	1
	0.9


8.4.2
TDD

Table 8.4.2-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Test [8.1]
	
	

	Uplink downlink configuration (Note 1)
	
	1
	
	

	Special subframe configuration (Note 2)
	
	4
	
	

	Number of PDCCH symbols
	symbols
	2
	
	

	Number of PHICH groups (Ng)
	
	1
	
	

	PHICH duration
	
	Normal
	
	

	Cell ID
	
	0
	
	

	Downlink power allocation
	PDCCH_RA
	dB
	0
	
	

	
	PDCCH_RB
	dB
	0
	
	

	Power difference between PCFICH and PDCCH
	dB
	0
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	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.4.2.1
Single-antenna port performance

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.4.2.1-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 TDD]
	ETU70
	1 x 2 Low
	1
	-1.6



8.4.2.2
Transmit diversity performance

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.4.2.2-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.2]
	1.4 MHz
	2 CCE
	[R.16 TDD]
	EPA5
	2 x 2 Low
	1
	4.2

	[8.3]
	10 MHz
	4 CCE
	[R.17 TDD]
	EVA5
	4 x 2 Medium
	1
	1.2


8.5
Demodulation of PHICH
8.6
Demodulation of PBCH
The receiver characteristics of the PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch). 
8.6.1
FDD
Table 8.6.1-1: Test Parameters for PBCH
	Parameter
	Unit
	Test [10.1]
	Test [10.2,10.3]
	

	
	
	
	
	

	Downlink power allocation
	PBCH_RA
	dB
	0
	-3
	

	
	PBCH_RB
	dB
	0
	-3
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	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.6.1.1
Single-antenna port performance
For the parameters specified in Table 8.6.1-1 the average probability of a miss-detecting PBCH (Pm-bch) shall be below the specified value in Table 8.6.1.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.6.1.1-1: Minimum performance PBCH
	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	[10.1]
	1.4 MHz
	[R.21]
	ETU70
	1 x 2 Low
	1
	-6.1


8.6.1.2
Transmit diversity performance
For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified value in Table 8.6.1.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.6.1.2-1: Minimum performance PBCH
	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	[10.2]
	1.4 MHz
	[R.22]
	EPA5
	2 x 2 Low
	1
	-4.8

	[10.3]
	1.4 MHz
	[R.23]
	EVA5
	4 x 2 Medium
	1
	-3.5


8.6.2
TDD

Table 8.6.2-1: Test Parameters for PBCH
	Parameter
	Unit
	Test [10.1]
	Test [10.2,10.3]
	

	Uplink downlink configuration (Note 1)
	
	1
	1
	

	Special subframe configuration (Note 2)
	
	4
	4
	

	
	
	
	
	

	Downlink power allocation
	PBCH_RA
	dB
	0
	-3
	

	
	PBCH_RB
	dB
	0
	-3
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	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.6.2.1
Single-antenna port performance

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified value in Table 8.6.2.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.6.2.1-1: Minimum performance PBCH
	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	[10.1]
	1.4 MHz
	[R.21]
	ETU70
	1 x 2 Low
	1
	-6.4


8.6.2.2
Transmit diversity performance
For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below the specified value in Table 8.6.2.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.6.2.2-1: Minimum performance PBCH
	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	[10.2]
	1.4 MHz
	[R.22]
	EPA5
	2 x 2 Low
	1
	-4.8

	[10.3]
	1.4 MHz
	[R.23]
	EVA5
	4 x 2 Medium
	1
	-4.1
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