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<<< START OF CHANGES >>>
5.2A.2.4	Minimum requirements for HST-SFN CA
For HST-SFN CA with different numbers of DL component carriers, the requirements are defined in Table 5.2A.2.4-5 based on the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.2.4-3 and Table 5.2A.2.4-4. Test parameters are specified in Table 5.2A.2.4-2, Table 5.2A-2, and Table 5.2A-3 with downlink physical channel setup according to Annex C.3.1. The performance requirements specified in this sub-clause do not apply for UE single carrier test.
The test purpose is specified in Table 5.2A.2.4-1.
Table 5.2A.2.4-1: Test purpose
	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions in the HST-SFN scenario defined in B.3.2 with CA
	1,2,3



Table 5.2A.2.4-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	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
	
	2

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	FDD: 10 for CSI-RS resource 1,2,3,4.
TDD: 20 for CSI-RS resource 1,2,3,4.

	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

	
	Frequency Occupation
	
	Start PRB = 0
Number of PRB = 52 for TDD with BW 20MHz and higher BW
Number of PRB = 52 for FDD with BW 15MHz and higher BW
Number of PRB = ceil(BWP size/4)*4

	Number of HARQ Processes
	
	As defined in Table 5.2A-2

	TDD UL-DL pattern
	
	15 kHz SCS: FR1.15-1
30 kHz SCS: FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Table 5.2A-3

	Number of PUCCH ResourceGroups
	
	1

	PUCCH format for HARQ-ACK feedback
	
	PUCCH format 1 for cases with no more than 2 DL CCs
PUCCH format 3 for cases with more than 2 DL CCs



Table 5.2A.2.4-3: Single carrier performance for FDD 15 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-13.1 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	12.9

	10
	R.PDSCH.1-8.3 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.1

	15
	R.PDSCH.1-13.2 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.4

	20
	R.PDSCH.1-13.3 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.9

	25
	R.PDSCH.1-13.4 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.0

	30
	R.PDSCH.1-13.5 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.9

	35
	R.PDSCH.1-14.3 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.8

	40
	R.PDSCH.1-14.1 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.0

	45
	R.PDSCH.1-14.4 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.9

	50
	R.PDSCH.1-14.2 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.0



Table 5.2A.2.4-4 Single carrier performance for TDD 30 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-19.1 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.4

	10
	R.PDSCH.2-19.2 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.7

	15
	R.PDSCH.2-19.3 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.8

	20
	R.PDSCH.2-19.4 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	13.8

	25
	R.PDSCH.2-19.5 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.1

	30
	R.PDSCH.2-20.1 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.4

	40
	R.PDSCH.2-10.4 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.6

	50
	R.PDSCH.2-20.2 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.7

	60
	R.PDSCH.2-20.3 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.4

	80
	R.PDSCH.2-20.4 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.9

	90
	R.PDSCH.2-20.5 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	15.4

	100
	R.PDSCH.2-21.1 TDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	14.8



Table 5.2A.2.4-5: Minimum performance for multiple CA configurations
	Test number
	CA duplex mode
	Minimum performance requirements

	1
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 5.2A.2.4-3

	2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.4-4

	3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.4-3 and Table 5.2A.2.4-4 per CC

	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.



<<< Skip unchanged sections >>>
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For HST-SFN CA with different numbers of DL component carriers, the requirements are defined in Table 5.2A.3.4-5 based on the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.3.4-3 ~ Table 5.2A.3.4-4, with the parameters in Table 5.2A.3.4-2, Table 5.2A-2, Table 5.2A-3, and the downlink physical channel setup according to Annex C.3.1. The performance requirements specified in this sub-clause do not apply for UE single carrier test.
The test purpose is specified in Table 5.2A.3.4-1.
Table 5.2A.3.4-1: Test purpose
	Purpose
	Test index

	Verify PDSCH performance under 4 receive antenna conditions in the HST-SFN scenario defined in B.3.2 with CA
	1, 2, 3



Table 5.2A.3.4-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	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
	
	2

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	FDD: 10 for CSI-RS resource 1,2,3,4.
TDD: 20 for CSI-RS resource 1,2,3,4.

	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

	
	Frequency Occupation
	
	Start PRB = 0
Number of PRB = 52 for TDD with BW 20MHz and higher BW
Number of PRB = 52 for FDD with BW 15MHz and higher BW
Number of PRB = ceil(BWP size/4)*4

	Number of HARQ Processes
	
	As defined in Table 5.2A-2

	TDD UL-DL pattern
	
	15 kHz SCS: FR1.15-1
30 kHz SCS: FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Table 5.2A-3

	Number of PUCCH ResourceGroups
	
	1

	PUCCH format for HARQ-ACK feedback
	
	PUCCH format 1 for cases with no more than 2 DL CCs
PUCCH format 3 for cases with more than 2 DL CCs



Table 5.2A.3.4-3: Single carrier performance for FDD 15 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-13.1 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	10.5

	10
	R.PDSCH.1-8.3 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	10.7

	15
	R.PDSCH.1-13.2 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.1

	20
	R.PDSCH.1-13.3 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.5

	25
	R.PDSCH.1-13.4 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.6

	30
	R.PDSCH.1-13.5 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.8

	35
	R.PDSCH.1-14.3 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.7

	40
	R.PDSCH.1-14.1 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.9

	45
	R.PDSCH.1-14.4 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.7

	50
	R.PDSCH.1-14.2 FDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.9



Table 5.2A.3.4-4: Single carrier performance for TDD 30 kHz SCS for CA configurations
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-19.1 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.0

	10
	R.PDSCH.2-19.2 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.8

	15
	R.PDSCH.2-19.3 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.1

	20
	R.PDSCH.2-19.4 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.8

	25
	R.PDSCH.2-19.5 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	11.9

	30
	R.PDSCH.2-20.1 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.2

	40
	R.PDSCH.2-10.4 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.4

	50
	R.PDSCH.2-20.2 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.6

	60
	R.PDSCH.2-20.3 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.5

	80
	R.PDSCH.2-20.4 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.7

	90
	R.PDSCH.2-20.5 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.7

	100
	R.PDSCH.2-21.1 TDD
	16QAM, 0.48
	HST-SFN
	2x4
	70
	12.7



Table 5.2A.3.4-5: Minimum performance for multiple CA configurations
	Test number
	CA duplex mode
	Minimum performance requirements

	1
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 5.2A.3.4-3

	2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.4-4

	3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.14-3 and Table 5.2A.3.4-4 per CC

	Note 1:	The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in Section 5.1.1.7.
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