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<< Start of changes >>
Applicability and test rules for different CA configurations and bandwidth combination sets

The performance requirement for CA UE demodulation tests in Clause 8 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.6A. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL CCs in Table 8.1.2.3-1 and 3 or more DL CCs in Table 8.2.2.3-2. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 8.1.2.3-1: Applicability and test rules for CA UE demodulation tests with 2 DL CCs
	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capbility where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 2CCs in Clause 8.2.1.1.1, 8.2.1.4.3
	Any one of the supported CA capabilities
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz, 5+5 MHz, 10MHz+5MHz, 15MHz+5MHz

	CA tests with 2CCs in Clause 8.2.1.3.1
	Each supported CA capability
	Any one of the supported FDD CA configurations in each CA capability
	10+10 MHz, 20+20 MHz, 5+5 MHz, 10MHz+5MHz, other combinations

	CA tests with 2CCs in Clause 8.2.1.3.1A
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported FDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.1.7.1
	CA_C
	Supported FDD intra-band contiguous CA configurations covering the lowest and highest operating bands
	Largest aggregated CA bandwidth combinations

	CA tests with 2CCs in Clause 8.2.2.1.1, 8.2.2.4.3
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.2.3.1
	Each supported CA capability
	Any one of the supported TDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.2.3.1A
	Any one of the supported CA capabilities with largest aggregated CA bandwidth
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in 8.2.2.7.1
	CA_C
	Supported TDD intra-band contiguous CA configurations

covering the lowest and highest operating bands
	Largest aggregated CA bandwidth combinations

	CA tests with 2CCs in Clause 8.2.1.8.1
	CA_N
	CA_3A-3A defined in Table 5.6A.1-3
	10+10 MHz

	CA tests with 2CCs in Clause 8.2.2.8.1
	CA2_C
	CA_41C defined in Table 5.6A.1-1
	20+20 MHz

	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 tests


Table 8.1.2.3-2: Applicability and test rules for CA UE demodulation tests with 3 or more DL CCs
	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capbility where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 3 or more CCs in Clause 8.2.1.1.1, 8.2.1.4.3
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported FDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3 or more CCs in Clause 8.2.1.3.1
	Each supported CA capability
	Any one of the supported FDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3 or more CCs in Clause 8.2.2.1.1, 8.2.2.4.3
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3 or more CCs in Clause 8.2.2.3.1
	Each supported CA capability
	Any one of the supported TDD CA configurations in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.2.8.1
	CA3_C
	CA_41D defined in Table 5.6A.1-1
	20+20+20 MHz

	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 tests


8.1.2.3A
Applicability and test rules for different dual connectivity configuration and bandwidth combination set

The performance requirement for dual connectivity UE demodulation tests in Clause 8 are defined independent of dual connectivity configurations and bandwidth combination sets specified in Clause 5.6C.1. For UEs supporting difrerent dual connectivity configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for the configurations with 2CCs in Table 8.1.2.3A-1 and 3 DL CCs in Table 8.1.2.3A-2. For simplicity, dual connectivity configuration below refers to combination of dual connectivity configuration and bandwidth set. 
Both CA performance requirements and dual connectivity performance requirements are applied for dual connectivity capable UE.

Table 8.1.2.3A-1: Applicability and test rules for dual connectivity UE demodulation tests with 2DL CCs

	Tests
	Dual connectivity capability where the tests apply
	Dual connectivity configuration from the selected CA capbility where the tests apply
	Dual connectivity Bandwidth combination to be tested in priority order

	Dual connectivity test with 2CCs in Clause 8.2.1.4.3A
	Any one of the supported dual connectivity capabilities with largest aggregated dual connectivity bandwidth combination
	Any one of the supported FDD dual connectvity configurations with the largest aggregated dual connectivity bandwidth combimation
	Largest dual connectivity aggregated bandwidth combination

	Dual connectivity test with 2CCs in Clause 8.2.2.4.3A
	Any one of the supported dual connectivity capabilities with largest aggregated dual connectivity bandwidth combination
	Any one of the supported TDD dual connectvity configurations with the largest aggregated dual connectivity bandwidth combination
	Largest dual connectivity aggregated bandwidth combination

	Dual connectivity test with TDD FDD 2CCs in Clause 8.2.3.4
	Any one of the supported dual connectivity capabilities with largest aggregated dual connectivity bandwidth combination
	Any one of the supported TDD FDD dual connectvity configurations with the largest aggregated dual connectivity bandwidth combination
	Largest dual connectivity aggregated bandwidth combination

	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 DC or CA configuration is 1.


Table 8.1.2.3A-2: Applicability and test rules for dual connectivity UE demodulation tests with 3DL CCs
	Tests
	Dual connectivity capability where the tests apply
	Dual connectivity configuration from the selected CA capbility where the tests apply
	Dual connectivity Bandwidth combination to be tested in priority order

	Dual connectivity test with 3CCs in Clause 8.2.1.4.3A
	Any one of the supported dual connectivity capabilities with largest aggregated dual connectivity bandwidth combination
	Any one of the supported FDD dual connectvity configurations with the largest aggregated dual connectivity bandwidth combimation
	Largest dual connectivity aggregated bandwidth combination

	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 DC or CA configuration is 1.


8.1.2.3B
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets

The performance requirement for TDD-FDD CA UE demodulation tests in Clause 8 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.6A.1. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL TDD-FDD CA in Table 8.1.2.3B-1 and in Table 8.1.2.3B-2 for 3 or more DL TDD-FDD CA. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 8.1.2.3B-1: Applicability and test rules for CA UE demodulation tests for TDD-FDD CA with 2 DL CCs
	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capbility where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 2CCs in Clause 8.2.3.1.1, 
8.2.3.2.1A,

8.2.3.3.1

	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with FDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.3.2.1
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with FDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.3.1.2, 
8.2.3.2.2A,

8.2.3.3.2

	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 8.2.3.2.2
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with TDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	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 tests.


Table 8.1.2.3B-2: Applicability and test rules for CA UE demodulation tests for TDD-FDD CA with 3 or more DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capbility where the tests apply
	CA Bandwidth combination to be tested in priority order

	CA tests with 3CCs in Clause 8.2.3.1.1, 
8.2.3.2.1A,

8.2.3.3.1
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with FDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.3.2.1
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with FDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.3.1.2, 
8.2.3.2.2A,

8.2.3.3.2
	Any one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 8.2.3.2.2
	Each supported CA capability
	Any one of the supported TDD-FDD CA configurations with TDD PCell in each CA capability with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	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 tests.


<< End of changes >>
<< Start of changes >>
8.1.2.3C
Applicability and test rules for SDR tests for different CA/DC configurations and bandwidth combination sets
For FDD CA, UE is required to fulfill SDR tests specified in section 8.7.9. For TDD CA, UE is required to fulfill SDR tests specified in section 8.7.10. For TDD-FDD CA, UE is required to fulfill SDR test in section 8.7.11. 
For FDD DC, UE is required to fulfill SDR tests specified in section 8.7.13. For TDD DC, UE is required to fulfill SDR tests specified in section 8.7.14. For TDD-FDD DC, UE is required to fulfill SDR test in section 8.7.15.  
For CA SDR tests, CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
For DC SDR tests, DC configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one DC bandwidth combination among all supported DC configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all DC bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {DC configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
<< End of changes >>
<< Start of changes >>
8.7.9 FDD (4 layer MIMO)

The parameters specified in Table 8.7.9-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.9-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Transmission mode
	
	3

	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 and 256QAM

	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
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For UE not supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.9-2 with the downlink physical channel setup according to Annex C.3.2. 
For UE supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.9-3 with the downlink physical channel setup according to Annex C.3.2. For UE supporting 256QAM, the requirement with 64QAM is not applicable.
The TB success rate is defined as 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. The TB success rate shall be sustained during at least 300 frames.
Table 8.7.9-2: Per-CC FRC for SDR test (FDD 64QAM) 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	




	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	5
	R.31-6 FDD

	
	10
	R.31-3A FDD

	
	15
	R.31-5 FDD

	
	20
	R.31-4 FDD

	4 layer
	5
	R.31-10 FDD

	
	10
	R.31-7 FDD

	
	15
	R.31-8 FDD

	
	20
	R.31-9 FDD


Table 8.7.9-3: Per-CC FRC for SDR test (FDD 256QAM) 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	




	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	5
	R.68-3 FDD

	
	10
	R.68-2 FDD

	
	15
	R.68-1 FDD

	
	20
	R.68 FDD

	4 layer
	5
	R.68-7 FDD

	
	10
	R.68-4 FDD

	
	15
	R.68-5 FDD

	
	20
	R.68-6 FDD


CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 



	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


8.7.10 TDD (4 layer MIMO)

The parameters specified in Table 8.7.10-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.10-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Transmission mode
	
	3

	Special subframe configuration
	
	4

	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 and 256QAM

	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
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For UE not supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.10-2 with the downlink physical channel setup according to Annex C.3.2. 
For UE supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.10-3 with the downlink physical channel setup according to Annex C.3.2. For UE supporting 256QAM, the requirement with 64QAM is not applicable.
The TB success rate is defined as 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. The TB success rate shall be sustained during at least 300 frames. 
Table 8.7.10-2: Per-CC FRC for SDR test (TDD 64QAM) 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	




	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	10
	R.31-6 TDD

	
	15
	R.31-5 TDD

	
	20
	R.31-4 TDD

	4 layer
	10
	R.31-7 TDD

	
	15
	R.31-8 TDD

	
	20
	R.31-9 TDD


Table 8.7.10-3: Per-CC FRC for SDR test (TDD 256QAM) 
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	

	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	




	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	10
	R.68-2 TDD

	
	15
	R.68-1 TDD

	
	20
	R.68 TDD

	4 layer
	10
	R.68-4 TDD

	
	15
	R.68-5 TDD

	
	20
	R.68-6 TDD


CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
8.7.11
TDD FDD CA (4 layer MIMO)

The parameters specified in Table 8.7.11-1 are valid for all TDD FDD CA tests unless otherwise stated.

Table 8.7.11-1: Common Test Parameters (TDD FDD)
	
	
	

	
	
	

	
	
	

	
	

	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	

	
	
	


	
	
	

	
	
	
	

	
	
	
	

	



	Parameter
	Unit
	FDD CC
	TDD CC

	Transmission mode
	
	3
	3

	Uplink downlink configuration (Note 1)
	
	N/A
	1

	Special subframe configuration (Note 2)
	
	N/A
	4

	Cyclic prefix
	
	Normal
	Normal

	Cell ID
	
	0
	0

	Inter-TTI Distance
	
	1
	1

	Number of HARQ processes per component carrier
	Processes
	8
	8

	Maximum number of HARQ transmission
	
	4
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM
	{0,0,1,2} for 64QAM and 256QAM

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

	Cross carrier scheduling
	
	Not configured
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied
	Static propagation condition

No external noise sources are applied
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	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


For UE not supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.11-2 with the downlink physical channel setup according to Annex C.3.2.
For UE supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.11-3 with the downlink physical channel setup according to Annex C.3.2. For UE supporting 256QAM, the requirement with 64QAM is not applicable.
The TB success rate is defined as 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. The TB success rate shall be sustained during at least 300 frames.
Table 8.7.11-2: Per-CC FRC for SDR test (TDD-FDD 64QAM) 
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.31-6 FDD
	N/A

	
	10
	R.31-3A FDD
	R.31-6 TDD

	
	15
	R.31-5 FDD
	R.31-5 TDD

	
	20
	R.31-4 FDD
	R.31-4 TDD

	4 layer
	5
	R.31-10 FDD
	N/A

	
	10
	R.31-7 FDD
	R.31-7 TDD

	
	15
	R.31-8 FDD
	R.31-8 TDD

	
	20
	R.31-9 FDD
	R.31-9 TDD


Table 8.7.11-3: Per-CC FRC for SDR test (TDD-FDD 256QAM) 
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.68-3 FDD
	N/A

	
	10
	R.68-2 FDD
	R.68-2 TDD

	
	15
	R.68-1 FDD
	R.68-1 TDD

	
	20
	R.68 FDD
	R.68 TDD

	4 layer
	5
	R.68-7 FDD
	N/A

	
	10
	R.68-4 FDD
	R.68-4 TDD

	
	15
	R.68-5 FDD
	R.68-5 TDD

	
	20
	R.68-6 FDD
	R.68-6 TDD


CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
8.7.11.1
Void



	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	



	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	


<< End of changes >>
<< Start of changes >>
8.7.13 FDD (DC 4 layer MIMO)

The parameters specified in Table 8.7.13-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.13-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Transmission mode
	
	3

	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 and 256QAM

	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
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	Symbols for unused PRBs
	
	OP.1 FDD

	ACK/NACK feedback mode
	
	Separate ACK/NACK feedbacks with PUCCH format 3 on the MCG and SCG

	Time offset between MCG CC and SCG CC
	μs
	0 for UE under test supporting synchronous dual connectivity;

500 for UE under test supporting both asynchronous and synchrounous dual connectivity (Note 1)

	Note 1:
Asynchronous and synchrous dual connectivity are defined in TS36.300 [11].
Note 2:
If the UE supports both SCG bearer and Split bearer, the Split bearer is configured.


For UE not supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.13-2 with the downlink physical channel setup according to Annex C.3.2. 
For UE supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.13-3 with the downlink physical channel setup according to Annex C.3.2. For UE supporting 256QAM, the requirement with 64QAM is not applicable.
The TB success rate is defined as 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. The TB success rate across CGs shall be sustained during at least 300 frames.
Table 8.7.13-2: Per-CC FRC for SDR test (FDD 64QAM) 
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	5
	R.31-6 FDD

	
	10
	R.31-3A FDD

	
	15
	R.31-5 FDD

	
	20
	R.31-4 FDD

	4 layer
	5
	R.31-10 FDD

	
	10
	R.31-7 FDD

	
	15
	R.31-8 FDD

	
	20
	R.31-9 FDD


Table 8.7.13-3: Per-CC FRC for SDR test (FDD 256QAM) 
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	5
	R.68-3 FDD

	
	10
	R.68-2 FDD

	
	15
	R.68-1 FDD

	
	20
	R.68 FDD

	4 layer
	5
	R.68-7 FDD

	
	10
	R.68-4 FDD

	
	15
	R.68-5 FDD

	
	20
	R.68-6 FDD


DC configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one DC bandwidth combination among all supported DC configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all DC bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {DC configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
8.7.14 TDD (DC 4 layer MIMO)

The parameters specified in Table 8.7.14-1 are valid for all TDD tests unless otherwise stated.

Table 8.7.14-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Transmission mode
	
	3

	Special subframe configuration
	
	4

	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 and 256QAM

	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
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	Symbols for unused PRBs
	
	OP.1 TDD

	ACK/NACK feedback mode
	
	Separate ACK/NACK feedbacks with PUCCH format 3 on the MCG and SCG

	Time offset between MCG CC and SCG CC
	μs
	0 for UE under test supporting synchronous dual connectivity;

500 for UE under test supporting both asynchronous and synchrounous dual connectivity (Note 1)

	Note 1:
Asynchronous and synchrous dual connectivity are defined in TS36.300 [11].
Note 2:
If the UE supports both SCG bearer and Split bearer, the Split bearer is configured.


For UE not supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.14-2 with the downlink physical channel setup according to Annex C.3.2. 
For UE supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.14-3 with the downlink physical channel setup according to Annex C.3.2. For UE supporting 256QAM, the requirement with 64QAM is not applicable.
The TB success rate is defined as 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. The TB success rate across CGs shall be sustained during at least 300 frames. 
Table 8.7.14-2: Per-CC FRC for SDR test (TDD 64QAM) 
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	10
	R.31-6 TDD

	
	15
	R.31-5 TDD

	
	20
	R.31-4 TDD

	4 layer
	10
	R.31-7 TDD

	
	15
	R.31-8 TDD

	
	20
	R.31-9 TDD


Table 8.7.14-3: Per-CC FRC for SDR test (TDD 256QAM) 
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	10
	R.68-2 TDD

	
	15
	R.68-1 TDD

	
	20
	R.68 TDD

	4 layer
	10
	R.68-4 TDD

	
	15
	R.68-5 TDD

	
	20
	R.68-6 TDD


DC configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one DC bandwidth combination among all supported DC configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all DC bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {DC configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
8.7.15
TDD FDD CA (DC 4 layer MIMO)

The parameters specified in Table 8.7.15-1 are valid for all TDD FDD tests unless otherwise stated.

Table 8.7.15-1: Common Test Parameters (TDD FDD)

	Parameter
	Unit
	FDD CC
	TDD CC

	Transmission mode
	
	3
	3

	Uplink downlink configuration (Note 1)
	
	N/A
	1

	Special subframe configuration (Note 2)
	
	N/A
	4

	Cyclic prefix
	
	Normal
	Normal

	Cell ID
	
	0
	0

	Inter-TTI Distance
	
	1
	1

	Number of HARQ processes per component carrier
	Processes
	8
	8

	Maximum number of HARQ transmission
	
	4
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM and 256QAM
	{0,0,1,2} for 64QAM and 256QAM

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

	Cross carrier scheduling
	
	Not configured
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied
	Static propagation condition

No external noise sources are applied
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	Symbols for unused PRBs
	
	OP.1 FDD
	OP.1 TDD

	ACK/NACK feedback mode
	
	Separate ACK/NACK feedbacks with PUCCH format 3 on the MCG and SCG

	Time offset between MCG CC and SCG CC
	μs
	0 for UE under test supporting synchronous dual connectivity;

500 for UE under test supporting both asynchronous and synchrounous dual connectivity (Note 1)

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].

Note 3:     Asynchronous and synchrous dual connectivity are defined in TS36.300 [11].
Note 4:     If the UE supports both SCG bearer and Split bearer, the Split bearer is configured.


For UE not supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.15-2 with the downlink physical channel setup according to Annex C.3.2.
For UE supporting 256QAM, the TB success rate shall be higher than 85% when PDSCH are scheduled with FRC in Table 8.7.15-3 with the downlink physical channel setup according to Annex C.3.2. For UE supporting 256QAM, the requirement with 64QAM is not applicable.
The TB success rate is defined as 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. The TB success rate across CGs shall be sustained during at least 300 frames.
Table 8.7.15-2: Per-CC FRC for SDR test (TDD-FDD 64QAM) 
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.31-6 FDD
	N/A

	
	10
	R.31-3A FDD
	R.31-6 TDD

	
	15
	R.31-5 FDD
	R.31-5 TDD

	
	20
	R.31-4 FDD
	R.31-4 TDD

	4 layer
	5
	R.31-10 FDD
	N/A

	
	10
	R.31-7 FDD
	R.31-7 TDD

	
	15
	R.31-8 FDD
	R.31-8 TDD

	
	20
	R.31-9 FDD
	R.31-9 TDD


Table 8.7.15-3: Per-CC FRC for SDR test (TDD-FDD 256QAM) 
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.68-3 FDD
	N/A

	
	10
	R.68-2 FDD
	R.68-2 TDD

	
	15
	R.68-1 FDD
	R.68-1 TDD

	
	20
	R.68 FDD
	R.68 TDD

	4 layer
	5
	R.68-7 FDD
	N/A

	
	10
	R.68-4 FDD
	R.68-4 TDD

	
	15
	R.68-5 FDD
	R.68-5 TDD

	
	20
	R.68-6 FDD
	R.68-6 TDD


DC configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure. 

· Select one DC bandwidth combination among all supported DC configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all DC bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as 
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· When there are multiple sets of {DC configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of 4 layer CCs. 
<< End of changes >>
<< Start of changes >>
Table A.3.9.1-2: Fixed Reference Channel for sustained data-rate test (FDD 64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-6 FDD
	R.31-7 FDD
	R.31-8 FDD
	R.31-9 FDD
	R.31-10 FDD
	
	
	

	Channel bandwidth
	MHz
	5
	10
	15
	20
	5
	
	
	

	Allocated resource blocks (Note 5)
	
	Note 4
	Note 7
	Note 8
	Note 9
	Note 4
	
	
	

	Allocated subframes per Radio Frame
	
	9
	10
	10
	10
	9
	
	
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	
	
	

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	0.78
	0.77
	0.79
	0.78
	
	
	

	  For Sub-Frame 5
	
	N/A
	0.80
	0.79
	0.81
	N/A
	
	
	

	  For Sub-Frame 0
	
	0.83
	0.83
	0.8
	0.81
	0.85
	
	
	

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	18336
	63776
	93800
	128496
	31704
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	59256
	90816
	124464
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	15840
	63776
	93800
	128496
	30576
	
	
	

	Number of Code Blocks
(Notes 3 and 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	3
	11
	16
	21
	6
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	10
	15
	21
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	3
	11
	16
	21
	5
	
	
	

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	21600
	81600
	122400
	163200
	40800
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	74976
	114144
	154944
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	19152
	76992
	117792
	158592
	36192
	
	
	

	Number of layers
	
	2
	4
	4
	4
	4
	
	
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	17.837
	63.324
	93.502
	128.093
	28.421
	
	
	

	UE Categories
	
	≥ 2
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	
	
	

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4:
Resource blocks nPRB = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9. 

Note 5: 
Given per component carrier per codeword.
Note 6: 
Ng=1/6. 

Note 7:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 8:
Resource blocks 
nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 9:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.


Table A.3.9.1-3: Fixed Reference Channel for sustained data-rate test (FDD 256QAM) 
	Parameter
	Unit
	Value
	

	Reference channel
	
	R.68 FDD
	R.68-1 FDD
	R.68-2 FDD
	R.68-3 FDD
	R.68-4 FDD
	R.68-5 FDD
	R.68-6 FDD
	R.68-7 FDD

	Channel bandwidth
	MHz
	20
	15
	10
	5
	10
	15
	20
	5

	Allocated resource blocks (Note 4)
	
	Note 5
	Note 6
	Note 7
	Note 8
	Note 7
	Note 6
	Note 5
	Note 8

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10
	10
	10

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	
	0.85
	0.88
	0.85
	0.85
	0.78
	0.79
	0.78
	0.85

	  For Sub-Frames 1,2,6,7
	
	0.74
	0.74
	0.74
	0.77
	0.78
	0.79
	0.78
	0.77

	  For Sub-Frame 5
	
	0.75
	0.77
	0.77
	0.79
	0.82
	0.82
	0.786
	0.79

	  For Sub-Frame 0
	
	0.76
	0.77
	0.78
	0.84
	0.83
	0.82
	0.80
	0.84

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	97896
	75376
	48936
	24496
	84760
	128496
	169544
	42368

	  For Sub-Frames 1,2,6,7
	
	84760
	63776
	42368
	21384
	84760
	128496
	169544
	42368

	  For Sub-Frame 5
	Bits
	81176
	61664
	40576
	19848
	81176
	124464
	161760
	39232

	  For Sub-Frame 0
	Bits
	84760
	63776
	42368
	21384
	84760
	128496
	169544
	39232

	Number of Code Blocks (Notes 3 and 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	16
	13
	8
	4
	14
	21
	28
	7

	  For Sub-Frames 1,2,6,7
	
	14
	11
	7
	4
	14
	21
	28
	7

	  For Sub-Frame 5
	Bits
	14
	11
	7
	4
	14
	21
	27
	7

	  For Sub-Frame 0
	Bits
	14
	11
	7
	4
	14
	21
	28
	7

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	115200
	86400
	57600
	28800
	108800
	163200
	217600
	54400

	  For Sub-Frames 1,2,6,7
	
	115200
	86400
	57600
	28800
	108800
	163200
	217600
	54400

	  For Sub-Frame 5
	Bits
	109440
	80640
	52992
	25344
	99968
	152192
	206592
	47744

	  For Sub-Frame 0
	Bits
	111936
	83136
	54336
	25536
	102656
	157056
	211456
	48256

	Number of layers
	
	2
	2
	2
	2
	4
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	89.656
	68.205
	44.816
	22.475
	84.4016
	128.093
	168.766
	41.741

	UE Categories
	
	11-12
	11-12
	11-12
	11-12
	11-12
	11-12
	11-12
	11-12

	UE DL Categories
	
	≥ 11
	≥ 11
	≥ 11
	≥ 11
	13-14
	13-14
	13-14
	13-14

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4: 
Given per component carrier per codeword.
Note 5:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 6:
Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9. 

Note 7:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.
Note 8:
Resource blocks nPRB = 2..24 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9.


	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	









<< End of changes >>
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