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< START OF CHANGE >
5.2A.2.7	Minimum requirements for ATG CA
The performance requirements are specified in Table 5.2A.2.7-6 and Table 5.2A.2.7-7 based on the single carrier requirements for different bandwidth specified in Table 5.2A.2.7-3, Table 5.2A.2.7-4, and Table 5.2A.2.7-5, with the addition of test parameters in Table 5.2A.2.7-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2A.2.7-1.
Table 5.2A.2.7-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions in the ATG scenario defined in B.1.1 with CA
	1-1, 1-2, 2-1, 2-2



Table 5.2A.2.7-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	TDD pattern
	
	FR1.30-1 or FR1.30-8

	Propagation condition
	
	Static propagation condition

	Antenna configuration
	
	2x2

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	As defined in Table 5.2A-2 for FR1.30-1 TDD pattern, Table 5.2A.2.7-3 for FR1.30-8 TDD pattern

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Table 5.2A-3 for FR1.30-1 TDD pattern, Table 5.2A.2.7-4 for FR1.30-8 TDD pattern



Table 5.2A.2.7-3: Test parameters for number of HARQ processes for ATG CA requirements
	HARQ process number
	CCs with the same duplex mode & SCS with Pcell
	CCs with different duplex mode / SCS with Pcell

	FDD 15 kHz + 
TDD 30 kHz CA
	FDD PCell
	4
	13

	TDD 30 kHz + 
TDD 30 kHz CA
	TDD PCell
	13
	N/A

	Note: The test parameters only applicable for FR1.30-8 TDD pattern.




Table 5.2A.2.7-4: Test parameters for K1 values for ATG CA requirements
	The number of slots between PDSCH and corresponding HARQ-ACK information
	CCs with the same duplex mode and SCS with Pcell
	CCs with different duplex mode and/or SCS with Pcell

	FDD 15 kHz + 
TDD 30 kHz CA
	FDD PCell
	{2}

	2 if mod(i,40) = {1,4,5,9,10,14,15,19,20,24,25,28,29}

	TDD 30 kHz + 
TDD 30 kHz CA
	TDD PCell
	33 if mod(i,40) = 1
30 if mod(i,40) = 4, 5
26 if mod(i,40) = 9,10
22 if mod(i,40) = 14,15
18 if mod(i,40) = 19,20
14 if mod(i,40) = 24,25
11 if mod(i,40) = 28
10 if mod(i,40) = 29 
	N/A

	Note: The test parameters only applicable for FR1.30-8 TDD pattern.








Table 5.2A.2.7-3: Single carrier performance for FDD 15 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Frequency offset
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-26.1 FDD 
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	10
	R.PDSCH.1-3.6 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	15
	R.PDSCH.1-26.2 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	20
	R.PDSCH.1-26.3 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	25
	R.PDSCH.1-26.4 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	30
	R.PDSCH.1-27.1 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	35
	R.PDSCH.1-27.2 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	40
	R.PDSCH.1-27.3 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	45
	R.PDSCH.1-27.4 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	

	50
	R.PDSCH.1-27.5 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x2
	70
	



Table 5.2A.2.7-4 Single carrier performance for TDD 30 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Frequency offset
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-43.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	10
	R.PDSCH.2-43.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	15
	R.PDSCH.2-43.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	20
	R.PDSCH.2-43.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	25
	R.PDSCH.2-43.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	30
	R.PDSCH.2-44.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	40
	R.PDSCH.2-3.6 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	50
	R.PDSCH.2-44.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	60
	R.PDSCH.2-44.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	80
	R.PDSCH.2-44.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	90
	R.PDSCH.2-44.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	100
	R.PDSCH.2-44.6 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD





Table 5.2A.2.7-5 Single carrier performance for TDD (UL-DL pattern FR1.30-8) 30 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Frequency offset
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-45.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	10
	R.PDSCH.2-45.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	15
	R.PDSCH.2-45.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	20
	R.PDSCH.2-45.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	25
	R.PDSCH.2-45.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	30
	R.PDSCH.2-46.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	40
	R.PDSCH.2-32.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	50
	R.PDSCH.2-46.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	60
	R.PDSCH.2-46.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	80
	R.PDSCH.2-46.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	90
	R.PDSCH.2-46.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD

	100
	R.PDSCH.2-46.6 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x2
	70
	TBD



Table 5.2A.2.7-6: Minimum performance for multiple CA configurations
	Test number
	CA duplex mode
	Minimum performance requirements

	1-1
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.7-3 and Table 5.2A.2.7-4 per CC

	1-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.7-4

	Note 1: 	The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.8.
Note 2:     The minimum requirements only applicable for FR1.30-1 TDD pattern.



Table 5.2A.2.7-7: Minimum performance for multiple CA configurations
	Test number
	CA duplex mode
	Minimum performance requirements

	2-1
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.7-3 and Table 5.2A.2.7-5 per CC

	2-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.7-5

	Note 1: 	The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.8.
Note 2:     The minimum requirements only applicable for FR1.30-8 TDD pattern.



< NEXT OF CHANGE >
[bookmark: _Toc98849408][bookmark: _Toc106543261][bookmark: _Toc106737358][bookmark: _Toc107233125][bookmark: _Toc107234715][bookmark: _Toc107419684][bookmark: _Toc107476978][bookmark: _Toc114565807][bookmark: _Toc123936111][bookmark: _Toc124377126]5.2A.3.6	Minimum requirements for ATG CA
The performance requirements are specified in Table 5.2A.3.6-6 and Table 5.2A.3.6-7 based on the single carrier requirements for different bandwidth specified in Table 5.2A.3.6-3, 5.2A.3.6-4, and Table 5.2A.3.6-5, with the addition of test parameters in Table 5.2A.3.6-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2A.3.6-1.
Table 5.2A.3.6-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 4 receive antenna conditions in the ATG scenario defined in B.1.1 with CA
	1-1, 1-2, 2-1, 2-2



Table 5.2A.3.6-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	TDD pattern
	
	FR1.30-1 or FR1.30-8

	Propagation condition
	
	Static propagation condition

	Antenna configuration
	
	2x4

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	As defined in Table 5.2A-2 for FR1.30-1 TDD pattern, Table 5.2A.2.7-3 for FR1.30-8 TDD pattern

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	[bookmark: _GoBack]As defined in Table 5.2A-3 for FR1.30-1 TDD pattern, Table 5.2A.2.7-4 for FR1.30-8 TDD pattern















Table 5.2A.3.6-3: Single carrier performance for FDD 15 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Frequency offset
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-26.1 FDD 
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	10
	R.PDSCH.1-3.6 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	15
	R.PDSCH.1-26.2 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	20
	R.PDSCH.1-26.3 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	25
	R.PDSCH.1-26.4 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	30
	R.PDSCH.1-27.1 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	35
	R.PDSCH.1-27.2 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	40
	R.PDSCH.1-27.3 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	45
	R.PDSCH.1-27.4 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD

	50
	R.PDSCH.1-27.5 FDD
	64QAM, 0.65
	AWGN
	220Hz
	2x4
	70
	TBD



Table 5.2A.3.6-4 Single carrier performance for TDD 30 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Frequency offset
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-43.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	10
	R.PDSCH.2-43.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	15
	R.PDSCH.2-43.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	20
	R.PDSCH.2-43.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	25
	R.PDSCH.2-43.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	30
	R.PDSCH.2-44.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	40
	R.PDSCH.2-3.6 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	50
	R.PDSCH.2-44.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	60
	R.PDSCH.2-44.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	80
	R.PDSCH.2-44.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	90
	R.PDSCH.2-44.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	100
	R.PDSCH.2-44.6 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD



Table 5.2A.3.6-5 Single carrier performance for TDD (UL-DL pattern FR1.30-8) 30 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Frequency offset
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-45.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	10
	R.PDSCH.2-45.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	15
	R.PDSCH.2-45.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	20
	R.PDSCH.2-45.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	25
	R.PDSCH.2-45.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	30
	R.PDSCH.2-46.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	40
	R.PDSCH.2-32.1 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	50
	R.PDSCH.2-46.2 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	60
	R.PDSCH.2-46.3 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	80
	R.PDSCH.2-46.4 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	90
	R.PDSCH.2-46.5 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD

	100
	R.PDSCH.2-46.6 TDD
	64QAM, 0.65
	AWGN
	500Hz
	2x4
	70
	TBD



Table 5.2A.3.6-6: Minimum performance for multiple CA configurations
	Test number
	CA duplex mode
	Minimum performance requirements

	1-1
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.6-3 and Table 5.2A.3.6-4 per CC

	1-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.6-4

	Note 1: 	The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.8.
Note 2:     The minimum requirements only applicable for FR1.30-1 TDD pattern.



Table 5.2A.3.6-7: Minimum performance for multiple CA configurations
	Test number
	CA duplex mode
	Minimum performance requirements

	2-1
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.6-3 and Table 5.2A.3.6-5 per CC

	2-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.6-5

	Note 1: 	The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.8.
Note 2:     The minimum requirements only applicable for FR1.30-8 TDD pattern.
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