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<< Start of change >>
Table 8.2.1.1.1-2: Minimum performance (FRC)

	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	≥1
	-

(Note 3)

	1A
	2x10 MHz
	R.2 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.1
	≥3
	CL_A-A

(Note 2)

	2
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	-0.4
	≥1
	-

	3
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU300
	1x2 Low
	70
	0.0
	≥1
	-

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	HST
	1x2
	70
	-2.4
	≥1
	-

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	0.0
	≥1
	-

	6
	10 MHz
	R.3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2
	-

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	1
	-

	7
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2
	-

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	1
	-

	8
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2
	-

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	1
	-

	9
	3 MHz
	R.5 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥1
	-

	10
	5 MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.4
	≥2
	-

	
	5 MHz
	R.6-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.5
	1
	-

	11
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2
	-

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1
	-

	12
	10 MHz
	R.7 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	19.0
	≥2
	-

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	18.1
	1
	-

	13
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	19.1
	≥2
	-

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	17.8
	1
	-

	14
	15 MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2
	-

	
	15 MHz
	R.8-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.8
	1
	-

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥3
	-

	
	20 MHz
	R.9-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.3
	2
	-

	
	20 MHz
	R.9-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1
	-

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1
	-

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1
	-

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1
	-

	19
	10 MHz
	R.41 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-5.4
	≥1
	-

	20
	2x20 MHz
	R.42 FDD
	OP.1 FDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.3
	≥5
	CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:
30usec timing difference between two CCs is applied in inter-band CA case.

Note 3:
Test 1 may not be executed for UE-s for which Test 1A is applicable.


<< Unchanged part omitted >>

Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.29 FDD
	OP.3 FDD
	ETU70
	1x2 Low
	30
	2.0
	≥1


<< Unchanged part omitted >>

Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	6.8
	≥2

	
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	5.9
	1

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	HST
	2x2
	70
	-2.3
	≥1


<< Unchanged part omitted >>

Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	1.4 MHz
	R.12 FDD
	OP.1 FDD
	EPA5
	4x2 Medium
	70
	0.6
	≥1

	2
	10 MHz
	R.13 FDD
	OP.1 FDD
	ETU70
	4x2 Low
	70
	-0.9
	≥1


<< Unchanged part omitted >>

Table 8.2.1.2.3-2: Minimum Performance Transmit Diversity (FRC)

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11-4 FDD
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA 5
	2x2 Medium
	70
	3.4
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:
SNR corresponds to 
[image: image1.wmf]2
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of cell 1.
Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.2.1.2.3A-2: Minimum Performance Transmit Diversity (FRC)

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.11-4 FDD
	OP.1FDD
	OP.1FDD
	OP.1FDD
	EVA5
	EVA5
	EVA5
	2x2 Medium
	70
	3.4
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:
SNR corresponds to of cell 1.


<< Unchanged part omitted >>
Table 8.2.1.2.4-2: Enhanced Performance Requirement Type A, Transmit Diversity (FRC) with TM3 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 FDD
	OP.1 FDD
	N/A
	N/A
	EVA70
	EVA70
	EVA70
	2x2 Low
	70
	-1.1
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
[image: image2.wmf]´
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


<< Unchanged part omitted >>

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	≥2
	-

	1A

(Note 2)
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥3
	CL_A-A

	2

(Note 2)
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	≥5
	CL_C

	3
	10 MHz
	R.35 FDD
	OP.1 FDD
	EVA200
	2x2 Low
	70
	20.2
	≥2
	-

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.

Note 2:
For CA UE, if CA configuration under test is CL_C, Test 2 is applied. Otherwise, Test 1A is applied. Test 1 may not be executed for UE-s for which Test 1A or 2 is applicable.


<< Unchanged part omitted >>
Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.14 FDD
	OP.1 FDD
	EVA70
	4x2 Low
	70
	14.3
	≥2


<< Unchanged part omitted >>

Table 8.2.1.3.3-2: Minimum Performance Large Delay CDD (FRC) – Non-MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 FDD
	OP.1 FDD
	OP.1 FDD
	EVA 5
	EVA 5
	2x2 Low
	70
	13.3
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:
SNR corresponds to 
[image: image3.wmf]2
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of cell 1.
Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.2.1.3.3-4: Minimum Performance Large Delay CDD (FRC) – MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 2)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 FDD
	OP.1 FDD
	OP.1 FDD
	EVA 5
	EVA 5
	2x2 Low
	70
	12.0
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:
SNR corresponds to 
[image: image4.wmf]2
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of cell 1.
Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


<< Unchanged part omitted >>
Table 8.2.1.3.4-2: Minimum Performance Large Delay CDD (FRC) – Non-MBSFN ABS
	Test Number
	Reference Channel 
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	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.11 FDD
	9
	7
	OP.1FDD
	OP.1FDD
	OP.1FDD
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	13.9
	≥2

	2
	R.35 FDD
	9
	1
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	22.6
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3. 
Note 3:
SNR corresponds to [image: image6.wmf]2
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of cell 1.


<< Unchanged part omitted >>

Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.10 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-2.5
	≥1

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	-2.3
	≥1


<< Unchanged part omitted >>

Table 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.13 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	-3.2
	≥1


<< Unchanged part omitted >>

Table 8.2.1.4.1B-2: Enhanced Performance Requirement Type A, Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.47 FDD
	OP.1 FDD
	N/A
	N/A
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	 0.8
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
[image: image7.wmf]´
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


<< Unchanged part omitted >>

Table 8.2.1.4.1C-2: Minimum Performance Single-Layer Spatial Multiplexing (FRC)– Non-MBSFN ABS
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.11 FDD
	OP.1FDD
	OP.1FDD
	OP.1FDD
	EPA5
	EPA5
	EPA5
	2x2 High
	70
	6.1
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to [image: image8.wmf]2
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of cell 1.


<< Unchanged part omitted >>

Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	18.9
	≥2

	2
	10 MHz
	R.11 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.3
	≥2


<< Unchanged part omitted >>

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

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	14.7
	≥2
	-

	2
	2x10 MHz
	R.14 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.8
	≥3
	CL_A-A

	3
	2x20 MHz
	R.14-3 FDD
	OP.1 FDD (Note 1)
	EVA5
	4x2 Low
	70
	10.9
	≥5
	CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


<< Unchanged part omitted >>

Table 8.2.1.7.1-2: Minimum performance (FRC)

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions 
	Correlation Matrix and Antenna 
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category
	CA capability

	
	
	
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	
	
	

	1
	2x20MHz
	R.49 FDD
	OP.1 FDD
	OP.5 FDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	85%


	≥5
	CL-C


<< Unchanged part omitted >>

Table 8.2.2.1.1-2: Minimum performance (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-1.2
	≥1
	-

	2
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	-0.6
	≥1
	-

	3
	10 MHz
	R.2 TDD
	OP.1 TDD
	ETU300
	1x2 Low
	70
	-0.2
	≥1
	-

	4
	10 MHz
	R.2 TDD
	OP.1 TDD
	HST
	1x2
	70
	-2.6
	≥1
	-

	5
	1.4 MHz
	R.4 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	0.0
	≥1
	-

	6
	10 MHz
	R.3 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	6.7
	≥2
	-

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	6.7
	1
	-

	7
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	1.4
	≥2
	-

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	1.4
	1
	-

	8
	10 MHz
	R.3 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	≥2
	-

	
	5 MHz
	R.3-1 TDD
	OP.1 TDD
	ETU300
	1x2 High
	70
	9.3
	1
	-

	9
	3 MHz
	R.5 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	≥1
	-

	10
	5 MHz
	R.6 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	≥2
	-

	
	5 MHz
	R.6-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1
	-

	11
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	≥2
	-

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.6
	1
	-

	12
	10 MHz
	R.7 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	≥2
	-

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	70
	19.1
	1
	-

	13
	10 MHz
	R.7 TDD
	OP.1 TDD
	EVA5
	1x2 High
	70
	19.1
	≥2
	-

	
	10 MHz
	R.7-1 TDD
	OP.1 TDD
	EVA5
	1x2 High
	70
	19.1
	1
	-

	14
	15 MHz
	R.8 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	≥2
	-

	
	15 MHz
	R.8-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.8
	1
	-

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	≥3
	-

	
	20 MHz
	R.9-2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	2
	-

	
	20 MHz
	R.9-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	17.7
	1
	-

	16
	3 MHz
	R.0 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	≥1
	-

	17
	10 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.0
	≥1
	-

	18
	20 MHz
	R.1 TDD
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	≥1
	-

	19
	10 MHz
	R.41 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-5.3
	≥1
	-

	20
	2x20MHz
	R.42 TDD
	OP.1 TDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.2
	≥5
	CL_C, CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


<< Unchanged part omitted >>

Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.29 TDD
	OP.3 TDD
	ETU70
	1x2 Low
	30
	2.0
	≥1


<< Unchanged part omitted >>

Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 TDD
	OP.1 TDD
	EVA5
	2x2 Medium
	70
	6.8
	≥2

	
	5 MHz
	R.11-2 TDD
	OP.1 TDD
	EVA5
	2x2 Medium
	70
	6.8
	1

	2
	10 MHz
	R.10 TDD
	OP.1 TDD
	HST
	2x2
	70
	-2.3
	≥1


<< Unchanged part omitted >>

Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	1.4 MHz 
	R.12 TDD
	OP.1 TDD
	EPA5
	4x2 Medium
	70
	0.2
	≥1

	2
	10 MHz
	R.13 TDD
	OP.1 TDD
	ETU70
	4x2 Low
	70
	-0.5
	≥1


<< Unchanged part omitted >>

Table 8.2.2.2.3-2: Minimum Performance Transmit Diversity (FRC)

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11-4 TDD
	OP.1 TDD
	OP.1 TDD
	EVA5
	EVA5
	2x2 Medium
	70
	3.8
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:
SNR corresponds to 
[image: image9.wmf]2
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of cell 1.
Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.2.2.2.3A-2: Minimum Performance Transmit Diversity (FRC)
	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.11-4 TDD
	OP.1TDD
	OP.1TDD
	OP.1TDD
	EVA5
	EVA5
	EVA5
	2x2 Medium
	70
	3.5
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3..
Note 3:
SNR corresponds to [image: image10.wmf]2
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of cell 1.


<< Unchanged part omitted >>

Table 8.2.2.2.4-2: Enhanced Performance Requirement Type A, Transmit Diversity (FRC) with TM3 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 TDD
	OP.1 TDD
	N/A
	N/A
	EVA70
	EVA70
	EVA70
	2x2 Low
	70
	-1.4
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
[image: image11.wmf]´
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


<< Unchanged part omitted >>

Table 8.2.2.3.1-2: Minimum performance Large Delay CDD (FRC)
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	13.1
	≥2
	-

	2
	2x20 MHz
	R.30-1 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥5
	CL_C

	3
	10 MHz
	R.35 TDD
	OP.1 TDD
	EVA200
	2x2 Low
	70
	20.3
	≥2
	-

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


<< Unchanged part omitted >>
Table 8.2.2.3.2-2: Minimum performance Large Delay CDD (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.14 TDD
	OP.1 TDD
	EVA70
	4x2 Low
	70
	14.2 
	≥2


<< Unchanged part omitted >>

Table 8.2.2.3.3-2: Minimum Performance Large Delay CDD (FRC) – Non-MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 TDD
	OP.1 TDD
	OP.1 TDD
	EVA 5
	EVA 5
	2x2 Low
	70
	14.0
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:
SNR corresponds to 
[image: image12.wmf]2

oc

s

N

E

)

of cell 1.
Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.2.2.3.3-4: Minimum Performance Large Delay CDD (FRC) – MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11 TDD
	OP.1 TDD
	OP.1 TDD
	EVA 5
	EVA 5
	2x2 Low
	70
	12.2
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:
SNR corresponds to 
[image: image13.wmf]2
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of cell 1.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.2.2.3.4-2: Minimum Performance Large Delay CDD (FRC) – Non-MBSFN ABS
	Test Number
	Reference Channel 
	[image: image14.wmf]2
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	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.11 TDD
	9
	7
	OP.1TDD
	OP.1TDD
	OP.1TDD
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	14.2
	≥2

	2
	R.35 TDD
	9
	1
	OP.1 TDD
	OP.1 TDD
	OP.1 TDD
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	22.7
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3. 
Note 3:
SNR corresponds to [image: image15.wmf]2
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of cell 1.


<< Unchanged part omitted >>

Table 8.2.2.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.10 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	-3.1
	≥1

	2
	10 MHz
	R.10 TDD
	OP.1 TDD
	EPA5
	2x2 High
	70
	-2.8
	≥1


<< Unchanged part omitted >>

Table 8.2.2.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.13 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	-3.5
	≥1


<< Unchanged part omitted >>

Table 8.2.2.4.1B-2: Enhanced Performance Requirement Type A, Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.47 TDD
	OP.1 TDD
	N/A
	N/A
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	1.1
	≥1

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
SINR corresponds to 
[image: image16.wmf]´
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.


<< Unchanged part omitted >>

Table 8.2.2.4.1C-2: Minimum Performance Single-Layer Spatial Multiplexing (FRC)– Non-MBSFN ABS
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.11 TDD
	OP.1TDD
	OP.1FDD
	OP.1TDD
	EPA5
	EPA5
	EPA5
	2x2 High
	70
	6.4
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3. 
Note 3:
SNR corresponds to [image: image17.wmf]2
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of cell 1.


<< Unchanged part omitted >>

Table 8.2.2.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.35 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	19.5
	≥2

	2
	10 MHz
	R.11-1 TDD
	OP.1 TDD
	ETU70
	2x2 Low
	70
	13.9
	≥2


<< Unchanged part omitted >>

Table 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 TDD
	OP.1 TDD
	EPA5
	4x2 Low
	70
	15.7
	≥2
	-

	2
	2x20 MHz
	R.43 TDD
	OP.1 TDD (Note 1)
	EVA5
	4x2 Low
	70
	11.1
	≥5
	CL_C, CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


<< Unchanged part omitted >>

Table 8.2.2.7.1-2: Minimum performance (FRC)

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna 
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category
	CA capability

	
	
	
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	
	
	

	1
	2x20MHz
	R.49 TDD
	OP.1 TDD
	OP.5 TDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	85%
	≥5
	CL-C


<< Unchanged part omitted >>

Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.43 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-1
	≥1


Table 8.3.1.1-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2
	10 MHz
64QAM 1/2
	R.50 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	21.9
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


<< Unchanged part omitted >>

Table 8.3.1.1A-2: Enhanced Performance Requirement Type A, CDM-multiplexed DM RS with TM9 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.48 FDD
	OP.1 FDD
	N/A
	EVA5
	EVA5
	4x2 Low
	70
	-1.1
	≥1

	Note 1:
The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:
SINR corresponds to 
[image: image18.wmf]´
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.3.1.2-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	R.51 FDD
	OP.1 FDD
	ETU5
	2x2 Low
	70
	[14.2]
	≥2


<< Unchanged part omitted >>

Table 8.3.1.3.1-3: Minimum performance for quasi co-location type B: same Cell ID
	Test Number
	Reference Channel 
	OGCN pattern
	Time offset between TPs ((s)
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	
	TP1

	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52 FDD
	NA
	OP.1 FDD
	2
	EPA


	EPA
	2x2 Low
	70
	[12.1]
	≥2

	2
	R.52 FDD
	NA
	OP.1 FDD
	-0.5
	EPA


	EPA
	2x2 Low
	70
	[12.6]
	≥2

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for TP1 and TP2.
Note 3:
SNR corresponds to 
[image: image19.wmf]oc
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of TP2.


<< Unchanged part omitted >>

Table 8.3.1.3.2-3 Performance Requirements for timing offset compensation with DPS transmission

	Test Number
	Timing offset(us)
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	2
	R.53 FDD
	OP.1 FDD
	OP.1 FDD
	EPA5
	EPA5
	2x2 Low
	70
	[12.2]
	≥2

	2
	-0.5
	R.53 FDD
	OP.1 FDD
	OP.1 FDD
	EPA5
	EPA5
	2x2 Low
	70
	[12.5]
	≥2

	Note 1:
The propagation conditions for TP1and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.
Note 3: 
SNR corresponds to 
[image: image20.wmf]oc
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 of both TP1 and TP2 as defined in clause 8.1.1.


<< Unchanged part omitted >>

Table 8.3.1.3.3-2 Performance Requirements for quasi co-location type B with different Cell ID and Colliding CRS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.54 FDD
	N/A
	OP.1FDD
	EPA5
	ETU5
	2x2 Low
	70
	[14.4]
	≥2

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.

Note 3: 
SNR corresponds to 
[image: image21.wmf]oc
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 of TP2 as defined in clause 8.1.1.


<< Unchanged part omitted >>

Table 8.3.2.1-2: Minimum performance DRS (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.25 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	-0.8
	≥1

	2
	10 MHz
16QAM 1/2
	R.26 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	7.0
	≥2

	
	5MHz
16QAM 1/2
	R.26-1 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	7.0
	1

	3
	10 MHz
64QAM 3/4
	R.27 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	17.0
	≥2

	
	10 MHz
64QAM 3/4
	R.27-1 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	17.0
	1

	4
	10 MHz

16QAM 1/2
	R.28 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	30
	1.7
	≥1


<< Unchanged part omitted >>

Table 8.3.2.1-4: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.31 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	-1.0
	≥1

	2
	10 MHz

16QAM 1/2
	R.32 TDD
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	7.7
	≥2

	
	5MHz

16QAM 1/2
	R.32-1 TDD
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	7.7
	1

	3
	10 MHz
64QAM 3/4
	R.33 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	17.7
	≥2

	
	10 MHz
64QAM 3/4
	R.33-1 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	17.7
	1


Table 8.3.2.1-5: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	4
	10 MHz
16QAM 1/2
	R.32 TDD (Note 1)
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	21.9
	≥2

	5
	10 MHz
64QAM 1/2
	R.34 TDD (Note 1)
	OP.1 TDD
	EPA5
	2x2 Low
	70
	22.0
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


<< Unchanged part omitted >>

Table 8.3.2.1A-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.50 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	-0.6
	≥1


Table 8.3.2.1A-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2
	10 MHz
64QAM 1/2
	R.44 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	22.1
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


<< Unchanged part omitted >>

Table 8.3.2.1B-2: Enhanced Performance Requirement Type A, CDM-multiplexed DM RS with TM9 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.48 TDD
	OP.1 TDD
	N/A
	EVA5
	EVA5
	4x2 Low
	70
	-1.0
	≥1

	Note 1:
The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:
SINR corresponds to 
[image: image22.wmf]´
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.


<< Unchanged part omitted >>

Table 8.3.2.2-2: Minimum performance for CDM-multiplexed DM RS (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.31 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	4.5
	≥2

	2
	10 MHz
16QAM 1/2
	R.32 TDD
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	21.7
	≥2


<< Unchanged part omitted >>

Table 8.3.2.3-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	R.51 TDD
	OP.1 TDD
	ETU5
	2x2 Low
	70
	[14.8]
	≥2


<< Unchanged part omitted >>

Table 8.3.2.4.1-3: Minimum performance for quasi co-location type B: same Cell ID
	Test Number
	Reference Channel 
	OGCN pattern
	Time offset between TPs ((s)
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	
	TP1

	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52 TDD
	NA
	OP.1 TDD
	2
	EPA


	EPA
	2x2 Low
	70
	[12]
	≥2

	2
	R.52 TDD
	NA
	OP.1 TDD
	-0.5
	EPA


	EPA
	2x2 Low
	70
	[12.4]
	≥2

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for TP1 and TP2.
Note 3:
SNR corresponds to 
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<< Unchanged part omitted >>

Table 8.3.2.4.2-3 PerforamcnePerformance Requirements for timing offset compensation with DPS transmission

	Test Number
	Timing offset(us)
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	2
	R.53 TDD
	OP.1 TDD
	OP.1 TDD
	EPA5
	EPA5
	2x2 Low
	70
	[12.3]
	≥2

	2
	-0.5
	R.53 TDD
	OP.1 TDD
	OP.1 TDD
	EPA5
	EPA5
	2x2 Low
	70
	[12.5]
	≥2

	Note 1:
The propagation conditions for TP1and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.
Note 3:
SNR corresponds to 
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 of both TP1 and TP2 as defined in clause 8.1.1.


<< Unchanged part omitted >>

Table 8.3.2.4.3-2 Performanceamcne Requirements for quasi co-location type B with different Cell ID and Colliding CRS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	TP1
	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.54 TDD
	N/A
	OP.1TDD
	EPA5
	ETU5
	2x2 Low
	70
	[14.7]
	≥2

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP1 and TP2.

Note 3:
SNR corresponds to 
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 of TP2 as defined in clause 8.1.1.


<< Unchanged part omitted >>

9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)
9.2.1.1
FDD

The following requirements apply to UE Category ≥1. For the parameters specified in Table 9.2.1.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
<< Unchanged part omitted >>

9.2.1.2
TDD

The following requirements apply to UE Category ≥1. For the parameters specified in Table 9.2.1.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-2 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
<< Unchanged part omitted >>

9.2.1.3
FDD (CSI measurements in case two CSI subframe sets are configured)

The following requirements apply to UE Category ≥1. For the parameters specified in Table 9.2.1.3-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-1 for Cell 2 and C.3.2-2, the reported CQI value according to Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1. The value of the median CQI obtained by reports in CSI subframe sets CCSI,0 minus the median CQI obtained by reports in CSI subframe sets CCSI,1 shall be larger than or equal to 2 and less than or equal to 5 in Test 1 and shall be larger than or equal to 0 and less than or equal to 1 in Test 2.
<< Unchanged part omitted >>

9.2.1.4
TDD (CSI measurements in case two CSI subframe sets are configured)

The following requirements apply to UE Category ≥1. For the parameters specified in Table 9.2.1.4-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C3.3-1 for Cell 2 and C.3.2-2, the reported CQI value according to Table A.4-2 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1. The value of the median CQI obtained by reports in CSI subframe sets CCSI,0 minus the median CQI obtained by reports in CSI subframe sets CCSI,1 shall be larger than or equal to 2 and less than or equal to 5 in Test 1 and shall be larger than or equal to 0 and less than or equal to 1 in Test 2.
Table 9.2.1.4-1: PUCCH 1-0 static test (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	2
	Note 10
	2
	Note 10

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Downlink power allocation
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	dB
	-3
	-3
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	-3
	-3

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)
	Clause B.1 (2x2)
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(Note 1)
	dB
	4
	5
	6
	4
	5
	-12
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	dBm/15kHz
	-102 (Note 7)
	N/A
	-98 (Note 7)
	N/A
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	dBm/15kHz
	-98 (Note 8)
	N/A
	-98 (Note 8)
	N/A
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	dBm/15kHz
	-94.8 (Note 9)
	N/A
	-98 (Note 9)
	N/A
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	 dB[mW/15kHz]
	-94
	-93
	-92
	-94
	-93
	-110

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	0
	1

	Time Offset between Cells
	(s
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	ABS pattern (Note 2)
	
	N/A
	0100010001

0100010001
	N/A
	0100010001

0100010001

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	0000000001

0000000001
	N/A
	0000000001

0000000001
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	0100010001

0100010001
	N/A
	0100010001

0100010001
	N.A

	
	CCSI,1
	
	1000101000

1000101000
	N/A
	1000101000

1000101000
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	Physical channel for CCSI,0 CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	Physical channel for CCSI,1 CQI reporting
	
	PUSCH (Note 12)
	PUSCH

	PUCCH Report Type
	
	4
	4

	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 13)
	
	3
	N/A
	3
	N/A

	cqi-pmi-ConfigurationIndex2 CCSI,1 (Note 14)
	
	4
	N/A
	4
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [9].

Note 3:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7].

Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:
Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same.

Note 7:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.
Note 8:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the aggressor ABS

Note 9:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10:
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5.2.5

Note 11:
Reference measurement channel in Cell 1 according to Table A.4-2 for UE Category ≥2 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1, and Table A.4-8 for Category 1 with one/two sided dynami OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1 and Annex A.5.2.2.

Note 12:
To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13:
cqi-pmi-ConfigurationIndex is applied for CCSI,0.

Note 14:
cqi-pmi-ConfigurationIndex2 is applied for CCSI,1.


<< Unchanged part omitted >>

9.2.1.5
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)

The following requirements apply to UE Category ≥2. For the parameters specified in Table 9.2.1.5-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-2 for Cell 2 and Cell 3, and C.3.2-2, the reported CQI value according to Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time. 
<< Unchanged part omitted >>

9.2.1.6
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)

The following requirements apply to UE Category ≥2. For the parameters specified in Table 9.2.1.6-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C3.3-2 for Cell 2 and Cell 3, and C.3.2-2, the reported CQI value according to Table A.4-2 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time. 
<< Unchanged part omitted >>

9.2.2
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.

9.2.2.1
FDD

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.2.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
<< Unchanged part omitted >>

9.2.2.2
TDD

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.2.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
<< Unchanged part omitted >>

9.2.3.1
FDD
The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.3.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
<< Unchanged part omitted >>

9.2.3.2
TDD

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.3.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
<< Unchanged part omitted >>

9.2.4
Minimum requirement PUCCH 1-1 (With Single CSI Process)
The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.
9.2.4.1
FDD
The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.4.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
<< Unchanged part omitted >>

9.2.4.2
TDD
The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.4.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
<< Unchanged part omitted >>


Table 9.3.1.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>


Table 9.3.1.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.1.1.3-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	ε
	0.01
	0.01

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.1.1.4-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	ε
	0.01
	0.01

	UE Category
	1-8
	1-8


<< Unchanged part omitted >>

Table 9.3.1.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	40
	40

	 
	1.1
	1.1

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.1.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	40
	40

	 
	1.1
	1.1

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.2.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.2.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.2.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.2.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>


Table 9.3.3.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	60
	60

	 
	1.6
	1.6

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>


Table 9.3.3.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	60
	60

	 
	1.6
	1.6

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.4.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	1.2
	1.2

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.4.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	1.2
	1.2

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.4.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	1.15
	1.15

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.4.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	1.15
	1.15

	UE Category
	≥1
	≥1


<< Unchanged part omitted >>

Table 9.3.5.1.1-2 Minimum requirement (FDD)

	 
	1.8

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.3.5.1.2-2 Minimum requirement (TDD)

	 
	1.8

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.3.5.2.1-2 Minimum requirement (FDD)

	 
	1.8

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.3.5.2.2-2 Minimum requirement (TDD)

	 
	1.8

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.3.6.1-2 Minimum requirement (FDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	[2]
	[2]
	[2]

	 [%]
	N/A
	[40]
	[40]
	[40]

	 [%]
	[10]
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	[1.02]
	N/A

	UE Category
	1-8


Table 9.3.6.1-3 Minimum median CQI difference between configured CSI processes (FDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	[1]
	[3]

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.3.6.2-2 Minimum requirement (TDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	[2]
	[2]
	[2]

	 [%]
	N/A
	[40]
	[40]
	[40]

	 [%]
	10
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	[1.02]
	N/A

	UE Category
	≥1


Table 9.3.6.2-3 Minimum median CQI difference between configured CSI processes (TDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	[1]
	[3]

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.1.1.1-2 Minimum requirement (FDD)

	Parameter
	Test 1

	 
	1.1

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.1.1.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	1.1

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.1.2.1-2 Minimum requirement (FDD)

	
	Test 1

	 
	1.2

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.1.2.2-2 Minimum requirement (TDD)

	
	Test 1

	 
	1.2

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.1.3.1-2 Minimum requirement (FDD)

	Parameter
	Test 1

	
	1.2

	UE Category
	≥1


<< Unchanged part omitted >>

9.4.1.3.2
TDD

For the parameters specified in Table 9.4.1.3.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.3.2-2.

Table 9.4.1.3.2-1 PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
	PRB
	50

	Antenna configuration
	
	8 x 2

	Correlation modeling
	
	High, Cross polarized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	CSI-RS reference signal configuration
	
	0

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 001F FFE0 0000 0000 FFFF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Measurement channel
	
	R.45-1 TDD for UE Category 1, R.45 TDD for UE Category ≥2

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

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).
Note 3:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 4: 
Randomization of the principle beam direction shall be used as specified in B.2.3A.4


Table 9.4.1.3.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	3

	UE Category
	≥1


<< Unchanged part omitted >>

9.4.2.1
Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols) 

9.4.2.1.1
FDD

For the parameters specified in Table 9.4.2.1.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.1.1-2.

Table 9.4.2.1.1-1 PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Propagation channel
	
	EPA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	1

	PMI delay
	ms
	8

	Measurement channel
	
	R.11-3 FDD for UE Category 1, R.11 FDD for UE Category ≥2

	OCNG Pattern
	
	OP.1/2 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity).

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).

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2 shall be used.


Table 9.4.2.1.1-2 Minimum requirement (FDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥1


<< Unchanged part omitted >>

9.4.2.1.2
TDD

For the parameters specified in Table 9.4.2.1.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.1.2-2.

Table 9.4.2.1.2-1 PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	1

	PMI delay
	ms
	10 or 11

	Measurement channel
	
	R.11-3 TDD for UE Category 1 R.11 TDD for UE Category ≥2

	OCNG Pattern
	
	OP.1/2 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance.

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). 

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2 shall be used.


Table 9.4.2.1.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.2.2.1-2 Minimum requirement (FDD)

	
	Test 1

	 
	1.2

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.4.2.2.2-2 Minimum requirement (TDD)

	
	Test 1

	 
	1.15

	UE Category
	≥1


<< Unchanged part omitted >>

9.4.2.3
Minimum requirement PUSCH 1-2 (CSI Reference Symbol)
9.4.2.3.1
FDD

For the parameters specified in Table 9.4.2.3.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.3.1-2.

Table 9.4.2.3.1-1 PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Low
ULA 4 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	
	5/ 1

	CSI-RS reference signal configuration
	
	8

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Measurement channel
	
	R.45-1 FDD for UE Category 1, R.45 FDD for UE Category ≥2

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity).

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). 

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2 shall be used.
Note 4:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.


Table 9.4.2.3.1-2 Minimum requirement (FDD)

	Parameter
	Test 1

	 
	1.3

	UE Category
	≥1


<< Unchanged part omitted >>

9.4.2.3.2
TDD

For the parameters specified in Table 9.4.2.3.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.3.2-2.

Table 9.4.2.3.2-1 PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Antenna configuration
	
	8 x 2

	Correlation modeling
	
	High, Cross polarized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/ 4

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 001F FFE0 0000 0000 FFFF

	 Downlink power allocation
	
[image: image46.wmf]A

r


	dB
	0

	
	
[image: image47.wmf]B

r


	dB
	0

	
	Pc
	db
	-6

	
	(
	dB
	-3

	
[image: image48.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5 (Note 4)

	PMI delay
	ms
	8

	Measurement channel
	
	R.45-1 TDD for UE Category 1, R.45 TDD for UE Category ≥2

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity).

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). 

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2 shall be used.
Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 5: 
Randomization of the principle beam direction shall be used as specified in B.2.3A.4. 


Table 9.4.2.3.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	3.5

	UE Category
	≥1


<< Unchanged part omitted >>

Table 9.5.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05 
	0.9

	2
	1 
	N/A
	N/A 

	UE Category
	≥2
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	 N/A

	UE Category
	≥2
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.3.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	1
	0.9
	1.05

	UE Category
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.3.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	1
	0.9
	1.05

	UE Category
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.4.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3
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for Cell 1 (dB[mW/15kHz])
	-94
	-78
	-78

	Antenna correlation
	Low for Cell 1, Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.4.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3
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[image: image52.wmf])
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for Cell 1 (dB[mW/15kHz])
	-94
	-78
	-78

	Antenna correlation
	Low for Cell 1, Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.5.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	1
	N/A
	[1.0]

	2
	[1.0]
	N/A

	UE Category
	≥2
	≥2


<< Unchanged part omitted >>

Table 9.5.5.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	1
	N/A
	[1.0]

	2
	[1.0]
	N/A

	UE Category
	≥2
	≥2


<< Unchanged part omitted >>

9.6.1

Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
9.6.1.1
FDD

The following requirements apply to UE Category ≥3. For the parameters specified in Table 9.6.1.1-1 and Table 9.6.1.1-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time. 
<< Unchanged part omitted >>

9.6.1.2
TDD

The following requirements apply to UE Category ≥3. For the parameters specified in Table 9.6.1.2-1 and Table 9.6.1.2-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.
<< Unchanged part omitted >>

Table 10.1.1-2: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	4.1
	≥1

	2
	10 MHz
	R.38 FDD
	OP.4 FDD
	
	
	
	11.0
	≥1

	3
	10 MHz
	R.39 FDD
	OP.4 FDD
	
	
	
	20.1
	≥2

	
	5.0MHz
	R.39-1 FDD
	OP.4 FDD
	
	
	
	20.5
	1

	4
	1.4 MHz
	R.40 FDD
	OP.4 FDD
	
	
	
	6.6
	≥1



<< Unchanged part omitted >>

Table 10.2.1-2: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	3.4
	≥1

	2
	10 MHz
	R.38 TDD
	OP.4 TDD
	
	
	
	11.1
	≥1

	3a
	10 MHz
	R.39 TDD
	OP.4 TDD
	
	
	
	20.1
	≥2

	3b
	5MHz
	R.39-1 TDD
	OP.4 TDD
	
	
	
	20.5
	1

	4
	1.4 MHz
	R.40 TDD
	OP.4 TDD
	
	
	
	5.8
	≥1


<< End of change >>
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