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<start of the change>
8.1.2.6.5
Applicability rule and antenna connection for CA and DC tests with 4Rx

All tests specified in 8.13 with FDD CA/DC, TDD CA/DC and TDD-FDD CA/DC are tested with 4 Rx capable UEs. 

Within the CA/DC configuration if any of the PCell and/or the SCells/PSCell is a 2Rx supported RF band, 2 out of the 4Rx should be connected with data source from system simulator, and the other 2Rx are connected with zero input, depending on UE’s declaration and AP configuration. Within the CA/DC configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, all 4Rx should be connected with data source from system simulator.

For 4Rx capable UEs supporting different CA/DC configurations and bandwidth combination sets, the applicability and test rules are defined in Table 8.1.2.6.5-1 for FDD CA/DC, TDD CA/DC and TDD-FDD CA/DC. For simplicity, CA/DC configuration below refers to combination of CA/DC configuration and bandwidth combination set.
Table 8.1.2.6.5-1: Applicability and test rules for CA/DC/TDD-FDD CA UE demodulation tests

	Tests
	Step 1
	Step 2
	Step 3
	Step 4

	CA tests in Clause 8.13.1.1.1, 8.13.1.2.1
	Select FDD CA configurations with the maximum number of CCs excluding the 2Rx only CA configuration among all supported FDD CA configurations with any CA capability
	Select FDD CA configurations with maximum number of 4Rx CCs among all the selected FDD CA configurations from Step 1
	Select any one of the FDD CA configuration with the largest aggregated CA bandwidth combination among all the selected FDD CA configurations from Step 2
	NA

	DC tests in Clause 8.13.1.1.2
	Select FDD DC configurations with the maximum number of CCs excluding the 2Rx only DC configuration among all supported FDD DC configurations with any DC capability
	Select FDD DC configurations with maximum number of 4Rx CCs among all the selected FDD DC configurations from Step 1
	Select any one of the FDD DC configuration with the largest aggregated DC bandwidth combination among all the selected FDD DC configurations from Step 2
	NA

	CA tests in Clause 8.13.2.1.1, 8.13.2.2.1
	Select TDD CA configurations with the maximum number of CCs excluding the 2Rx only CA configuration among all supported TDD CA configurations with any CA capability
	Select TDD CA configurations with maximum number of 4Rx CCs among all the selected TDD CA configurations from Step 1
	Select any one of the TDD CA configuration with the largest aggregated CA bandwidth combination among all the selected TDD CA configurations from Step 2
	NA

	DC tests in Clause 8.13.2.1.2
	Select TDD DC configurations with the maximum number of CCs excluding the 2Rx only DC configuration among all supported TDD DC configurations with any DC capability
	Select TDD DC configurations with maximum number of 4Rx CCs among all the selected TDD DC configurations from Step 1
	Select any one of the TDD DC configuration with the largest aggregated DC bandwidth combination among all the selected TDD DC configurations from Step 2
	NA

	CA tests in Clause 8.13.3.1.1, 8.13.3.2.1
	Select TDD-FDD CA configurations with the maximum number of CCs excluding the 2Rx only CA configuration among all supported TDD-FDD CA configurations with any CA capability
	Select TDD-FDD CA configurations with maximum number of 4Rx CCs among all the selected TDD-FDD CA configurations from Step 1
	Select any one of the TDD-FDD CA configuration with the largest aggregated CA bandwidth combination among all the selected TDD CA configurations from Step 2
	NA

	DC tests in Clause 8.13.3.3.1, 8.13.3.3.1
	Select TDD-FDD DC configurations with the maximum number of CCs excluding the 2Rx only DC configuration among all supported TDD-FDD DC configurations with any DC capability
	Select TDD-FDD DC configurations with maximum number of 4Rx CCs among all the selected TDD-FDD DC configurations from Step 1
	Select any one of the TDD-FDD DC configuration with the largest aggregated DC bandwidth combination among all the selected TDD DC configurations from Step 2
	NA

	CA tests in Clause 8.13.1.3.1, 8.13.1.4.1
	Select FDD CA configurations with the maximum number of CCs excluding the 2Rx only CA configuration among all supported FDD CA configurations with any CA capability
	Select FDD CA configurations with maximum number of 4Rx CCs among all the selected FDD CA configurations from Step 1
	Select any one of the FDD CA configuration with the largest aggregated CA bandwidth combination among all the selected FDD CA configurations from Step 2
	Select 2CCs with maximum number of 4Rx CCs with the largest aggregated CA bandwidth combination among the selected FDD CA configuration from Step 3

	CA tests in Clause 8.13.2.3.1, 8.13.2.4.1
	Select TDD CA configurations with the maximum number of CCs excluding the 2Rx only CA configuration among all supported TDD CA configurations with any CA capability
	Select TDD CA configurations with maximum number of 4Rx CCs among all the selected TDD CA configurations from Step 1
	Select any one of the TDD CA configuration with the largest aggregated CA bandwidth combination among all the selected TDD CA configurations from Step 2
	Select 2CCs with maximum number of 4Rx CCs with the largest aggregated CA bandwidth combination among the selected TDD CA configuration from Step 3

	CA tests in Clause 8.13.3.3.1, 8.13.3.4.1
	Select TDD-FDD CA configurations with the maximum number of CCs excluding the 2Rx only CA configuration among all supported TDD-FDD CA configurations with any CA capability
	Select TDD-FDD CA configurations with maximum number of 4Rx CCs among all the selected TDD-FDD CA configurations from Step 1
	Select any one of the TDD-FDD CA configuration with the largest aggregated CA bandwidth combination among all the selected TDD CA configurations from Step 2
	Select 2CCs with maximum number of 4Rx CCs with the largest aggregated CA bandwidth combination among the selected TDD-FDD CA configuration from Step 3

	NOTE 1:
The applicability and test rules are specified in this table, unless otherwise stated.

NOTE 2:
Number of the supported bandwidth combinations to be tested from each selected CA configuration is 1.

NOTE 3:
A single Uplink CC is configured for all CA tests and 2 Uplink CCs are configured for all DC tests.


<next change>
8.13.3
TDD-FDD (CA and DC)
<next change>
8.13.3.3

Closed-loop spatial multiplexing performance 4Tx Antenna Port for DC
8.13.3.3.1
Minimum Requirement for FDD PCell

The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
For TDD FDD DC with FDD PCell and 2DL CCs, the requirements are specified in Table 8.13.3.3.1-4 based on single carrier requirement specified in Table 8.13.3.3.1-2 and Table 8.13.3.3.1-3, with the addition of the parameters in Table 8.13.3.3.1-1 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 8.13.3.3.1-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) for DC
	Parameter
	Unit
	Value

	Downlink power allocation
	
[image: image1.wmf]A

r


	dB
	-6

	
	
[image: image2.wmf]B

r


	dB
	-6 (Note 1)

	
	(
	dB
	3

	
[image: image3.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	Wideband precoding for 1.4MHz, 4 for 3MHz and 5MHz CCs, 6 for 10MHz CCs, 8 for 15MHz and 20MHz CCs 

	PMI delay (Note 2)
	FDD CC
	ms
	8

	
	TDD CC
	ms
	10 or 11

	Reporting interval
	FDD CC
	ms
	1

	
	TDD CC
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 3)
	
	‘10’

	PDSCH transmission mode
	
	4

	ACK/NACK transmission
	
	Separate ACK/NACK feedbacks with PUCCH format 1b on the MCG and SCG

	CSI feedback
	
	Separate PUSCH feedbacks on the MCG and SCG 

	Time offset between MCG CC and SCG CC
	μs
	0 for UE under test supporting synchronous dual connectivity;
334 for UE under test supporting both asynchronous and synchrounous dual connectivity (Note 6)

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

Note 3:
Multiple CC-s under test are configured as the 1st set of serving cells by higher layers.

Note 4:
ACK/NACK bits are transmitted using PUSCH with PUCCH format 3.

Note 5:
The same PDSCH transmission mode is applied to each component carrier.
Note 6:
As defined in TS36.300 [11]. 

Note 7: 
If the UE supports both SCG bearer and Split bearer, the SCG bearer is configured.


Table 8.13.3.3.1-2: Single carrier performance with different bandwidths for multiple DC configurations for FDD PCell and SCell (FRC)
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	
	2Rx CC
	4Rx CC
	
	
	2Rx CC
	4Rx CC
	
	2Rx CC
	4Rx CC

	1.4MHz
	R.14-4 FDD
	R.14-4 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.4
	[7.5]

	3MHz
	R.14-5 FDD
	R.14-5 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	9.5
	[5.1]

	5MHz
	R.14-6 FDD
	R.14-6 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	9.5
	[5.2]

	10 MHz
	R.14 FDD
	R.14 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.1
	[5.7]

	15MHz
	R.14-7 FDD
	R.14-7 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.1
	[5.6]

	20MHz
	R.14-3 FDD
	R.14-3 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.3
	[5.6]


Table 8.13.3.3.1-3: Single carrier performance with different bandwidths for multiple DC configurations for TDD SCell (FRC)
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	
	2Rx CC
	4Rx CC
	
	
	2Rx CC
	4Rx CC
	
	2Rx CC
	4Rx CC

	1.4MHz
	R.43-1 TDD
	R.43-1 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	11.0
	[8.1]

	3MHz
	R.43-2 TDD
	R.43-2 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	9.8
	[5.4]

	5MHz
	R.43-3 TDD
	R.43-3 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.0
	[5.9]

	10 MHz
	R.43-4 TDD
	R.43-4 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.5
	[6.3]

	15MHz
	R.43-5 TDD
	R.43-5 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.6
	[6.2]

	20MHz
	R.43 TDD
	R.43 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.7
	[6.4]


Table 8.13.3.3.1-4: Minimum performance for multiple DC configurations with 2DL CCs (FRC)

	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	2x20
	20
	20
	As defined in Table 8.13.3.3.1-2 and Table 8.13.3.3.1-3 per CC
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.6.


8.13.3.3.2
Minimum Requirement for TDD PCell

The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
For TDD FDD DC with TDD PCell and 2DL CCs, the requirements are specified in Table 8.13.3.3.2-4 based on single carrier requirement specified in Table 8.13.3.3.2-2 and Table 8.13.3.3.2-3, with the addition of the parameters in Table 8.13.3.3.2-1 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 8.13.3.3.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) for DC
	Parameter
	Unit
	Value

	Downlink power allocation
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	dBm/15kHz
	-98

	Precoding granularity
	PRB
	Wideband precoding for 1.4MHz, 4 for 3MHz and 5MHz CCs, 6 for 10MHz CCs, 8 for 15MHz and 20MHz CCs 

	PMI delay (Note 2)
	FDD CC
	ms
	8

	
	TDD CC
	ms
	10 or 11

	Reporting interval
	FDD CC
	ms
	1

	
	TDD CC
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000

	CSI request field (Note 3)
	
	‘10’

	PDSCH transmission mode
	
	4

	ACK/NACK transmission
	
	Separate ACK/NACK feedbacks with PUCCH format 1b on the MCG and SCG

	CSI feedback
	
	Separate PUSCH feedbacks on the MCG and SCG 

	Time offset between MCG CC and SCG CC
	μs
	0 for UE under test supporting synchronous dual connectivity;
334 for UE under test supporting both asynchronous and synchrounous dual connectivity (Note 6)

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

Note 3:
Multiple CC-s under test are configured as the 1st set of serving cells by higher layers.

Note 4:
ACK/NACK bits are transmitted using PUSCH with PUCCH format 3.

Note 5:
The same PDSCH transmission mode is applied to each component carrier.
Note 6:
As defined in TS36.300 [11]. 

Note 7: 
If the UE supports both SCG bearer and Split bearer, the SCG bearer is configured.


Table 8.13.3.3.2-2: Single carrier performance with different bandwidths for multiple DC configurations for FDD SCell (FRC)

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

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	
	2Rx CC
	4Rx CC
	
	
	2Rx CC
	4Rx CC
	
	2Rx CC
	4Rx CC

	1.4MHz
	R.14-4 FDD
	R.14-4 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.4
	[7.5]

	3MHz
	R.14-5 FDD
	R.14-5 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	9.5
	[5.1]

	5MHz
	R.14-6 FDD
	R.14-6 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	9.5
	[5.2]

	10 MHz
	R.14 FDD
	R.14 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.1
	[5.7]

	15MHz
	R.14-7 FDD
	R.14-7 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.1
	[5.6]

	20MHz
	R.14-3 FDD
	R.14-3 FDD
	OP.1 FDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.3
	[5.6]


Table 8.13.3.3.2-3: Single carrier performance with different bandwidths for multiple DC configurations for TDD PCell and SCell (FRC)

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

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	
	2Rx CC
	4Rx CC
	
	
	2Rx CC
	4Rx CC
	
	2Rx CC
	4Rx CC

	1.4MHz
	R.43-1 TDD
	R.43-1 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	11.0
	[8.1]

	3MHz
	R.43-2 TDD
	R.43-2 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	9.8
	[5.4]

	5MHz
	R.43-3 TDD
	R.43-3 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.0
	[5.9]

	10 MHz
	R.43-4 TDD
	R.43-4 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.5
	[6.3]

	15MHz
	R.43-5 TDD
	R.43-5 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.6
	[6.2]

	20MHz
	R.43 TDD
	R.43 TDD
	OP.1 TDD 
	EVA5
	4x2 Low
	4x4 Low
	70
	10.7
	[6.4]


Table 8.13.3.3.2-4: Minimum performance for multiple DC configurations with 2DL CCs (FRC)

	Test number
	Aggregated Bandwidth (MHz)
	Minimum performance requirement
	UE Category

	
	Total
	FDD CC
	TDD CC
	
	

	1
	2x20
	20
	20
	As defined in Table 8.13.3.3.2-2 and Table 8.13.3.3.2-3 per CC
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.6.


<end of the change>
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