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8.1.2
Applicability of requirements 
8.1.2.1
Applicability of requirements for different channel bandwidths
In Clause 8 the test cases may be defined with different channel bandwidth to verify the same target FRC conditions with the same propagation conditions, correlation matrix and antenna configuration. 

Test cases defined for 5MHz channel bandwidth that reference this clause are applicable to UEs that support only Band 31.
8.1.2.2
Definition of CA capability

The definition with respect to CA capabilities for 2CCs is given as in Table 8.1.2.2-1. The definition with respect to CA capabilities for 3CCs is given in Table 8.1.2.2-3.
Table 8.1.2.2-1: Definition of CA capability with 2DL CCs
	CA Capability
	CA Capability Description

	CA_C
	Intra-band contiguous CA

	CA_A_2
	Inter-band CA (two bands) 

	CA_N
	Intra-band non-contiguous CA (with two sub-blocks)

	Note 1:
CA_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-1. CA_A_2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-2. CA_N corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-3.


The supported testable aggregated CA bandwidth combinations for 2CCs for each CA capability are listed in Table 8.1.2.2-2. 

Table 8.1.2.2-2: Supported testable aggregated CA bandwidth combinations for different CA capability with 2DL CCs

	CA Capability
	Bandwidth combination for FDD CA
	Bandwidth combination for TDD CA
	Bandwidth combination for TDD-FDD CA

	CA_C
	[5+5MHz, 5+10MHz, 10+10MHz, 20+20MHz]
	[20+20MHz, 15+20MHz]
	NA

	CA_A_2
	[10+10MHz, 10+15MHz, 10+20MHz, 15+20MHz, 20+20MHz]
	[20+20MHz]
	[10(FDD)+20(TDD)MHz, 15(FDD)+20(TDD)MHz, 20(FDD)+20(TDD)MHz]

	CA_N
	[5+10MHz, 10+10MHz, 20+20MHz]
	[20+20MHz]
	NA

	Note 1:
This table is only for information and applicability and test rules of CA performance requirements are specified in 8.1.2.3 and 9.1.1.2.


Table 8.1.2.2-3: Definition of CA capability with 3 DL CCs
	CA Capability
	CA Capability Description

	CA_C
	Intra-band contiguous CA

	CA_A_2
	Inter-band CA (two bands)

	CA_A_3
	Inter-band CA (three bands)

	CA_N
	Intra-band non-contiguous CA (with two sub-blocks)

	Note 1:
CA_C corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-1. CA_A_2 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-2. CA_A_3 corresponds to E-UTRA CA configurations and bandwidth combination sets defined in and Table 5.6A.1-2a. CA_N corresponds to E-UTRA CA configurations and bandwidth combination sets defined in Table 5.6A.1-3.


The supported largest aggregated CA bandwidth combinations for 3CCs for each CA capability are listed in Table 8.1.2.2-4.

Table 8.1.2.2-4: Supported largest aggregated CA bandwidth combinations for different CA capability with 3 CCs
	CA capability
	Bandwidth combination for FDD CA
	Bandwidth combination for TDD CA
	Bandwidth combination for TDD-FDD CA

	CA_C
	NA
	[20+20+20MHz]
	NA

	CA_A_2
	[5+10+20MHz, 
10+10+20MHz,

10+20+20MHz, 20+20+20MHz]
	[15+20+20MHz,

20+20+20MHz]
	[15(FDD)+20(TDD)+20(TDD)MHz, 20(FDD)+20(TDD)+20(TDD)MHz]

	CA_A_3
	[10+10+20MHz, 10+15+15MHz, 10+20+20MHz, 15+15+20MHz, 15+20+20MHz, 20+20+20MHz]
	NA
	NA

	
	
	
	

	CA_N
	NA
	[20+20+20MHz]
	NA

	Note 1:
This table is only for information and applicability and test rules of CA performance requirements are specified in 8.1.2.3 and 9.1.1.2.


For test cases with more than one component carrier, "Fraction of Maximum Throughput" in the performance requirement refers to the ratio of the sum of throughput values of all component carriers to the sum of the nominal maximum throughput values of all component carriers, unless otherwise stated.

<Next change>

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.3.3 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

For single carrier, 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 Annex C.3.2. 
For CA with 2 DL CCs, the requirements are specified in Table 8.2.1.1.1-4, with the addition of the parameters in Table 8.2.1.1.1-3 and the downlink physical channel setup according to Annex C.3.2.

For CA with 3 DL CCs, the requirements are speicifed in Table 8.2.1.1.1-6, based on single carrier requirement speicified in Table 8.2.1.1.1-5, with the addition of the parameters in Table 8.2.1.1.1-1 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.
<Next change>

8.2.1.3
Open-loop spatial multiplexing performance

8.2.1.3.1
Minimum Requirement 2 Tx Antenna Port

For single carrier, the requirements are specified in Table 8.2.1.3.1-2, with the addition of the parameters in Table 8.2.1.3.1-1 and the downlink physical channel setup according to Annex C.3.2. 
For CA with 2 DL CC, the requirements are specified in Table 8.2.1.3.1-4, with the addition of the parameters in Table 8.2.1.3.1-3 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.

For CA with 3 DL CCs, the requirements are specified in Table 8.2.1.3.1-6, based on single carrier requirement specified in Table 8.2.1.3.1-5, with the addition of the parameters in Table 8.2.1.3.1-1 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.
<Next change>

8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

For single carrier, the requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 and the downlink physical channel setup according to Annex C.3.2. 
For CA with 2 DL CCs, the requirements are specified in Table 8.2.1.4.3-4, with the addition of the parameters in Table 8.2.1.4.3-3 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.

For CA with 3 DL CCs, the requirements are specified in Table 8.2.1.4.3-6, based on single carrier requirement specified in Table 8.2.1.4.3-5, with the addition of the parameters in Table 8.2.1.4.3-1 and the downlink physical channel setup according to Annex C.3.2.

The test coverage for different number of component carriers is defined in 8.1.2.4.
<Next change>
8.2.1.8
Intra-band non-contiguous carrier aggregation with timing offset

The requirements in this section verify the ability of an intraband non-contiguous carrier aggregation UE to demodulate the signal transmitted by the PCell and SCell in the presence of timing offset between the cells. Throughput is measured on both cells. 

8.2.1.8.1
Minimum Requirement

For CA the requirements are specified in Table 8.2.1.8.1-2, with the addition of the parameters in Table 8.2.1.8.1-1 and the downlink physical channel setup according to Annex C.3.2. 

Table 8.2.1.8.1-1: Test Parameters for CA

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	Modulation
	
	64 QAM

	Maximum number of HARQ transmission
	
	4

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

	PDSCH transmission mode of PCell
	
	3

	PDSCH tramsmission mode of SCell
	
	3

	Note 1:
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Note 2:
The OCNG pattern is used to fill unused  control channel and PDSCH.


Table 8.2.1.8.1-2: Minimum performance (FRC) for CA

	Test Number
	Cell
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna
	Refence value
	Timing relative to PCell (µs)
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	PCell
	10MHz
	R.YY FDD
	OP.1 FDD
	EPA200
	2x2 Low
	70
	[21.15]
	N/A
	≥3

	
	SCell
	10MHz
	R.35-3 FDD
	
	EPA200
	2x2 Low
	60
	[15.18]
	-30.26
	

	Note 1:
The EPA200 propagation channels applied to PCell and SCell are statistically independent.
Note 2: 
The applicability and test rules of requirements for different CA configurations and bandwidth combination sets are defined in 8.1.2.3.


<Next change>
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.3.4 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 

For single carrier, 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 Annex C.3.2. 
For CA with 2 DL CCs, the requirements are specified in Table 8.2.2.1.1-4, with the addition of the parameters in Table 8.2.2.1.1-3 and the downlink physical channel setup according to Annex C.3.2.


For CA with 3 DL CCs, the requirements are specified in Table 8.2.2.1.1-6, based on single carrier requirement specified in Table 8.2.2.1.1-5, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.2.2.1.1-1: Test Parameters

	Parameter
	Unit
	Test 1- 5
	Test 6- 8
	Test 9- 15
	Test 16- 18
	Test 19

	Downlink power allocation
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	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)
	OCNG (Note 2)

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM
	QPSK

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	1
	1
	1
	1
	1

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 3:
Void
Note 4:
Void


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

	
	
	
	
	
	
	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

	Note 1:
Void.


Table 8.2.2.1.1-3: Test Parameters for CA
	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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	Symbols for unused PRBs
	
	OCNG (Note 2)

	Modulation
	
	QPSK

	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection for Test 1-2; PUCCH format 3 for Test 3-4

	PDSCH transmission mode
	
	1

	Note 1:
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Note 2:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
Note 3:
The same PDSCH transmission mode is applied to each component carrier.


Table 8.2.2.1.1-4: Minimum performance (FRC) for CA with 2DL CCs
	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
	2x20MHz
	R.42 TDD
	OP.1 TDD (Note 1)
	EVA5
	1x2 Low
	70
	-1.2
	≥5

	2
	20MHz+ 15MHz
	R.42 TDD for 20MHz CC
	OP.1 TDD (Note 1)
	EVA5
	1x2 Low
	70
	[-1.2]
	≥5

	
	
	R.42-3 TDD for 15MHz CC
	OP.1 TDD (Note 1)
	
	
	70
	TBD
	

	Note 1:
The OCNG pattern applies for each CC. 

Note 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.2.1.1-5: Single carrier performance for multiple CA configurations

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

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1.4MHz
	R.4 TDD
	OP.1 TDD 
	EVA5
	1x2 Low
	70
	[TBD]

	3MHz
	R.42-1 TDD
	OP.1 TDD 
	EVA5
	1x2 Low
	70
	[TBD]

	5MHz
	R.42-2 TDD
	OP.1 TDD 
	EVA5
	1x2 Low
	70
	[TBD]

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

	15MHz
	R.42-3 TDD
	OP.1 TDD 
	EVA5
	1x2 Low
	70
	[TBD]

	20MHz
	R.42 TDD
	OP.1 TDD  
	EVA5
	1x2 Low
	70
	[-1.2]



	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	


Table 8.2.2.1.1-6: Minimum performance (FRC) based on single carrier performance for CA with 3 DL CCs 

	Test num.
	CA Band-width combination
	Requirement
	UE category

	
	
	
	

	3
	3x20MHz
	As specified in Table 8.2.2.1.1-5 per CC
	≥5

	4
	20MHz+20MHz+15MHz
	As specified in Table 8.2.2.1.1-5 per CC
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3


<Next change>

8.2.2.3
Open-loop spatial multiplexing performance

8.2.2.3.1
Minimum Requirement 2 Tx Antenna Port 

For single carrier, the requirements are specified in Table 8.2.2.3.1-2, with the addition of the parameters in Table 8.2.2.3.1-1 and the downlink physical channel setup according to Annex C.3.2. 
For CA with 2 DL CCs, the requirements are specified in Table 8.2.2.3.1-4, with the addition of the parameters in Table 8.2.2.3.1-3 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.


For CA with 3 DL CCs, the requirements are specified in Table 8.2.2.3.1-6, based on single carrier requirement specified in Table 8.2.2.3.1-5, with the addition of the parameters in Table 8.2.2.3.1-1 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.2.2.3.1-1: Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1-3

	Downlink power allocation
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	ACK/NACK feedback mode
	
	Bundling

	PDSCH transmission mode
	
	3

	Note 1:
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Note 2:
Void.
Note 3:
Void.


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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

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

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

	3
	10 MHz
	R.35-2 TDD
	OP.1 TDD
	ETU300
	2x2 Low
	70
	20.3
	≥2

	Note 1:
Void.


Table 8.2.2.3.1-3: Test Parameters for Large Delay CDD (FRC) for CA with 2DL CCs

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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	ACK/NACK feedback mode
	
	PUCCH format 1b with channel selection for Test 1-2; PUCCH format 3 for Test 3-4

	PDSCH transmission mode
	
	3

	Note 1:
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Note 2:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.

Note 3:
The same PDSCH transmission mode is applied to each component carrier.


Table 8.2.2.3.1-4: Minimum performance Large Delay CDD (FRC) for CA
	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
	2x20 MHz
	R.30-1 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥5

	2
	20MHz+15MHz
	R.30-1 TDD for 20MHz CC
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	[13.7]
	≥5

	
	
	R.11-9 TDD for 15MHz CC
	OP.1 TDD (Note 1)
	EVA70
	
	70
	TBD
	

	Note 1:
The OCNG pattern applies for each CC.

Note 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 8.2.2.3.1-5: Single carrier performance for multiple CA configurations
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1.4MHz
	R.11-5 TDD
	OP.1 TDD 
	EVA70
	2x2 Low
	70
	[TBD]

	3MHz
	R.11-6 TDD
	OP.1 TDD 
	EVA70
	2x2 Low
	70
	[TBD]

	5MHz
	R.11-7 TDD
	OP.1 TDD 
	EVA70
	2x2 Low
	70
	[TBD]

	10 MHz
	R.11-8 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	[TBD]

	15MHz
	R.11-9 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	[TBD]

	20MHz
	R.30-1 TDD
	OP. 1 TDD
	EVA70
	2x2 Low
	70
	[13.7]



	
	
	
	
	


	
	
	
	
	

	
	
	
	
	

	


Table 8.2.2.3.1-6: Minimum performance (FRC) based on single carrier performance for CA with 3 DL CCs

	Test num.
	CA Band-width combination
	Requirement
	UE category

	
	
	
	

	3
	3x20MHz
	As specified in Table 8.2.2.3.1-5 per CC
	≥5

	4
	20MHz+20MHz+15MHz
	As specified in Table 8.2.2.3.1-5 per CC
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3


<Next change>
8.2.2.3.1A
Soft buffer management test
For CA, the requirements are specified in Table 8.2.2.3.1A-2, with the addition of the parameters in Table 8.2.2.3.1A-1 and the downlink physical channel setup according toAnnex C.3.2. The purpose is to verify UE performance with proper instantaneous buffer implementation. 

Table 8.2.2.3.1A-1: Test Parameters for soft buffer management test (FRC) for CA
	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)
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	dB
	0
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	-98

	ACK/NACK feedback mode
	
	-

(Note 2)

	PDSCH transmission mode
	
	3

	Note 1:
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Note 2:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.

Note 3:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.



	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	



Table 8.2.2.3.1A-2: Minimum performance soft buffer management test (FRC) for CA
	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
	2x20 MHz
	R.30-2 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3

	2
	2x20 MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	15.7
	4

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

Note 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


<Next change>
8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

For single carrier, the requirements are specified in Table 8.2.2.4.3-2, with the addition of the parameters in Table 8.2.2.4.3-1 and the downlink physical channel setup according to Annex C.3.2. 
For CA with 2 DL CCs, the requirements are specified in Table 8.2.2.4.3-4, with the addition of the parameters in Table 8.2.2.4.3-3 and the downlink physical channel setup according to Annex C.3.2.The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.

For CA with 2 DL CCs except for 2x20MHz, the requirements are specified in Table 8.2.2.4.3-6, based on single carrier requirement specified in Table 8.2.2.4.3-5.
For CA with 3 DL CCs, the requirements are specified in Table 8.2.2.4.3-7, based on single carrier requirement specified in Table 8.2.2.4.3-5, with the addition of the parameters in Table 8.2.2.4.3-1 and the downlink physical channel setup according to Annex C.3.2.
The test coverage for different number of component carriers is defined in 8.1.2.4.
<Next change>

8.7.1
FDD

The parameters specified in Table 8.7.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied


The requirements are specified in Table 8.7.1-3, with the addition of the parameters in Table 8.7.1-2 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and bandwidth combination with maximum aggregated bandwidth as specified inTable 8.7.1-4. The TB success rate shall be sustained during at least 300 frames.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.7.1-2: test parameters for sustained downlink data rate (FDD)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	1
	10
	1
	1 x 2
	N/A
	0
	0
	0
	-85
	OP.6 FDD

	2
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3,4,6
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3A
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3B, 4A
	2x10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	3C, 4B
	15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6A
	2x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6B
	10+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6C
	10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6D
	15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	6E
	2x15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7A
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7B
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7C
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7D
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7E
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7F
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7G
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	Note 1:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK for Test 1-6E, and PUCCH format 3 is used to feedback ACK/NACK for Test 7-7G.


Table 8.7.1-3: Minimum requirement (FDD)

	Test
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296
	R.31-1 FDD
	95

	2
	25456
	R.31-2 FDD
	95

	3
	51024
	R.31-3 FDD
	95

	3A
	36696 (Note 2)
	R.31-3A FDD
	85

	3B
	25456
	R.31-2 FDD
	95

	3C
	51024
	R.31-3C FDD
	85

	4
	75376 (Note 3)
	R.31-4 FDD
	85

	4A
	36696 (Note 2)
	R.31-3A FDD
	85

	4B
	55056 (Note 5)
	R.31-4B FDD
	85

	6
	75376 (Note 3)
	R.31-4 FDD
	85

	6A
	75376 (Note 3)
	R.31-4 FDD
	85

	6B
	36696 (Note 2) for 10MHz CC

55056 for 15MHz CC
	R.31-3A FDD for 10MHz CC

R.31-5 FDD for 15MHz CC
	85

	6C
	36696 (Note 2) for 10MHz CC

75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC

R.31-4 FDD for 20MHz CC
	85

	6D
	55056 for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	85

	6E
	55056 (Note 5) for two 15MHz CCs
	R.31-4B FDD for two 15MHz CCs
	85

	7
	75376 (Note 3)
	R.31-4 FDD
	[85]

	7A
	55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	7B
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	[85]

	7C
	55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	85

	7D
	36696 (Note 2) for 10MHz CC
55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	7E
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	[85]

	7F
	36696 (Note 2) for 10MHz CC
55056 (Note 5) for 15MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC
	[85]

	7G
	18336 (Note 6) for 5MHz CC

36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC

R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	[85]

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
35160 bits for sub-frame 5.

Note 3:
71112 bits for sub-frame 5.

Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.

Note 5:
52752bits for sub-frame 5.
Note 6:
15840bits for sub-frame 0 and 5.


Table 8.7.1-4: Test points for sustained data rate (FRC)

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 1
	Cat. 2
	Cat. 3
	Cat. 4
	Cat. 6,7
	Cat. 9,10

	Single carrier
	10
	1
	2
	3A
	3A
	-
	-

	
	15
	-
	-
	3C
	4B
	-
	-

	
	20
	-
	-
	3
	4
	6
	-

	CA with 2CCs
	10+10
	-
	-
	3B 
	4A
	4A
	4A

	
	10+15
	-
	-
	3B
	4A
	6B
	6B

	
	10+20
	-
	-
	3B
	4A
	6C
	6C

	
	15+15
	
	
	3B
	4A
	6E
	6E

	
	15+20
	-
	-
	3B
	4A
	6D
	6D

	
	20+20
	-
	-
	3B or 3 (Note 4)
	4A or 4 (Note 4)
	6A
	6A

	CA with 3CCs
	3x20
	-
	-
	-
	-
	6A
	7

	
	15+20+20
	-
	-
	-
	-
	6A
	7A

	
	10+20+20
	-
	-
	-
	-
	6A
	7B

	
	15+15+20
	
	
	
	
	6D
	7C

	
	10+15+20
	-
	-
	-
	-
	6D
	7D

	
	10+10+20
	-
	-
	-
	-
	7E
	7E

	
	10+15+15
	-
	-
	-
	-
	7F
	7F

	
	5+10+20
	-
	-
	-
	-
	7G
	7G

	Note 1:
Void.
Note 2:
For non-CA UE, test is selected for maximum supported bandwidth.

Note 3:
Void. 

Note 4:
If the intra-band contiguous CA is the only CA configuration supported by category 3 or 4 UE, the single carrier test is selecte, i.e., Test 3 for UE category 3 and Test 4 for UE category 4. Otherwise, Test 3B applies for category 3 UE and Test 4A applies for category 4 UE.

Note 5:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


8.7.2
TDD

The parameters specified in Table 8.7.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Special subframe configuration (Note 1)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Note 1:
as specified in Table 4.2-1 in TS 36.211 [4].


The requirements are specified in Table 8.7.2-3, with the addition of the parameters in Table 8.7.2-2 and the downlink physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and bandwidth combination with maximum aggregated bandwidth as specified inTable 8.7.2-4. The TB success rate shall be sustained during at least 300 frames.
The test coverage for different number of component carriers is defined in 8.1.2.4.
Table 8.7.2-2: test parameters for sustained downlink data rate (TDD)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	1
	10
	1
	1 x 2
	N/A
	0
	0
	0
	-85
	Bundling
	OP.6 TDD

	2
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Bundling
	OP.1 TDD

	3
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Bundling
	OP.1 TDD

	3A
	15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Muliplexing
	OP.2 TDD

	4,6
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	Multiplexing
	OP.1 TDD

	6A
	2x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	-

 (Note 1)
	OP.1 TDD

	6B
	20+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	(Note 1)
	OP.1 TDD

	7
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	(Note 2)
	OP.1 TDD

	7A
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	(Note 2)
	OP.1 TDD

	Note 1:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.

Note 2:
PUCCH format 3 is used to feedback ACK/NACK.


Table 8.7.2-3: Minimum requirement (TDD)

	Test
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	1
	10296/0
	R31-1 TDD
	95

	2
	25456/0
	R31-2 TDD
	95

	3
	51024/0
	R31-3 TDD
	95

	3A
	51024/0
	R31-3A TDD
	85

	4
	75376/0 (Note 2)
	R31-4 TDD
	85

	6
	75376/0 (Note 2)
	R.31-4 TDD
	85

	6A
	75376/0 (Note 2)
	R.31-4 TDD
	85

	6B
	55056/0 for 15MHz CC

75376/0 for 20MHz CC (Note 2)
	R31-5 TDD for 15MHz CC

R.31-4 TDD for 20MHz CC
	[85]

	7
	75376/0 (Note 2)
	R.31-4 TDD
	[85]

	7A
	55056/0 for 15MHz CC

75376/0 for 20MHz CC (Note 2)
	R.31-5 TDD for 15MHz CC

R.31-4 TDD for 20MHz CC
	[85]

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
71112 bits for sub-frame 5.

Note 3:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 8.7.2-4: Test points for sustained data rate (FRC)
	CA config
	Bandwidth/ Bandwidth combination
(MHz)
	Cat. 1
	Cat. 2
	Cat. 3
	Cat. 4
	Cat. 6,7
	Cat. 9, 10

	Single carrier
	10
	1
	2
	-
	-
	-
	-

	
	15
	-
	-
	3A
	3A
	-
	-

	
	20
	-
	-
	3
	4
	6
	-

	CA with 2CCs
	20+20
	-
	--
	3(Note 4)
	4 (Note 4)
	6A
	6A

	
	15+20
	-
	-
	3(Note 4)
	4 (Note 4)
	6B
	6B

	CA with 3 CCs
	3x20
	-
	-
	-
	-
	6A
	7

	
	15+20+20
	-
	-
	-
	-
	6A
	7A

	Note 1:
Void.

Note 2:
For non-CA UE, test is selected for maximum supported bandwidth.

Note 3:
Void. 

Note 4:
If the intra-band contiguous CA is the only CA configuration supported by category 3 or 4 UE, single carrier test is selected.

Note 5:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


<End of change>
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