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<< Start of 1st changes >>
5.1.1.7.X1
Applicability of different requirements for HST

The applicability rules for different HST requirements in section 5 are specified in Table 5.1.1.7.X1-1.

Table 5.1.1.7.X1-1: Applicability of requirements for HST
	If UE has passed
	UE can skip
	Applicability notes

	Test type
	Test list
	Test type
	Test list
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 1), and Clause 5.2A.2.5 (Test 1-3)
	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 3), and Clause 5.2A.2.5 (Test 1-1)
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 2), and Clause 5.2A.2.5 (Test 1-3)
	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 3), and Clause 5.2A.2.5 (Test 1-2)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 1), and Clause 5.2A.3.5 (Test 1-3)
	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 3), and Clause 5.2A.3.5 (Test 1-1),
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 2), and Clause 5.2A.3.5 (Test 1-3)
	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 3), and Clause 5.2A.3.5 (Test 1-2),
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.5 (Test 1-1)
	FR1 2Rx
	PDSCH
	Clause 5.2A.2.5 (Test 1-2) 
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 1)
	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 2) 
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.5 (Test 1-1)
	FR1 4Rx
	PDSCH
	Clause 5.2A.3.5 (Test 1-2) 
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 1)
	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 2) 
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 1)
	FR1 2Rx
	PDSCH
	Clause 5.2.2.1.9 (Test 1-1), Clause 5.2.2.2.1 (Test 1-11), 

Clause 5.2.2.2.9 (Test 1-1)
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.5 (Test 1-1)
	FR1 2Rx
	PDSCH
	Clause 5.2.2.1.10 (Test 1-1), Clause 5.2.2.2.1 (Test 1-11), 

Clause 5.2.2.2.10 (Test 1-1)
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 2)
	FR1 2Rx
	PDSCH
	Clause 5.2.2.1.9 (Test 1-1)
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.5 (Test 1-2)
	FR1 2Rx
	PDSCH
	Clause 5.2.2.1.10 (Test 1-1)
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.4 (Test 3)
	FR1 2Rx
	PDSCH
	Clause 5.2.2.2.1 (Test 1-11), 

Clause 5.2.2.2.9 (Test 1-1)
	

	FR1 2Rx
	PDSCH
	Clause 5.2A.2.5 (Test 1-3)
	FR1 2Rx
	PDSCH
	Clause 5.2.2.2.1 (Test 1-11), 

Clause 5.2.2.2.10 (Test 1-1)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 1)
	FR1 4Rx
	PDSCH
	Clause 5.2.3.1.9 (Test 1-1), Clause 5.2.3.2.1 (Test 1-11), 

Clause 5.2.3.2.9 (Test 1-1)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.5 (Test 1-1)
	FR1 4Rx
	PDSCH
	Clause 5.2.3.1.10 (Test 1-1), Clause 5.2.3.2.1 (Test 1-11), 

Clause 5.2.3.2.10 (Test 1-1)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 2)
	FR1 4Rx
	PDSCH
	Clause 5.2.3.1.9 (Test 1-1)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.5 (Test 1-2)
	FR1 4Rx
	PDSCH
	Clause 5.2.3.1.10 (Test 1-1)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.4 (Test 3)
	FR1 4Rx
	PDSCH
	Clause 5.2.3.2.1 (Test 1-11), 

Clause 5.2.3.2.9 (Test 1-1)
	

	FR1 4Rx
	PDSCH
	Clause 5.2A.3.5 (Test 1-3)
	FR1 4Rx
	PDSCH
	Clause 5.2.3.2.1 (Test 1-11), 

Clause 5.2.3.2.10 (Test 1-1)
	


<< End of 1st change >>
<< Start of 2nd changes >>
5.2A.2.X1
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.X1-5 based on the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.2.X1-3 and Table 5.2A.2.X1-4. Test parameters are specified in Table 5.2A.2.X1-2, 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.X1-1.

Table 5.2A.2.X1-1: 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.X1-2: 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.

	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.X1-3: 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
	TBA

	40
	R.PDSCH.1-14.1 FDD
	16QAM, 0.48
	HST-SFN
	2x2
	70
	[14.3]

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

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


Table 5.2A.2.X1-4 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.X1-5: 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.X1-3

	2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.X1-4

	3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.X1-3 and Table 5.2A.2.X1-4 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.X1.


<< End of 2nd change >>
<< Start of 3rd changes >>
5.2A.2.X2
Minimum requirements for PDSCH HST-DPS CA
For HST-DPS CA with different numbers of DL component carriers, the requirements are defined in Table 5.2A.2.X2-7 and Table 5.2A.2.X2-8 based on the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.2.X2-3 ~ Table 5.2A.2.X2-6, with the parameters in Table 5.2A.2.X2-2, Table 5.2A-2 and 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.2.X2-1.

Table 5.2A.2.X2-1: Test purpose

	Purpose
	Test index

	Verify UE performance in the HST-DPS scenario defined in B.3.3 with CA with 1 active PDSCH TCI states
	1-1, 1-2, 1-3

	Verify UE performance in the HST-DPS scenario defined in B.3.3 with CA with 2 active PDSCH TCI states
	2-1, 2-2, 2-3


Table 5.2A.2.X2-2: Test parameters

	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	PDCCH configuration
	TCI state
	
	Note 1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	FDD: 12
TDD: Specific to each Reference channel

	
	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

	
	TCI state
	
	Note 1

	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
	Resource set #1
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS: 10 for CSI-RS resource 1,2,3,4.

30kHz SCS: 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

	
	
	QCL info
	
	TCI state #2

	
	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = min(52, ceil(BWP size/4)*4)

	
	Resource set #2
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 6 for CSI-RS resource 5 and 6

l0 = 10 for CSI-RS resource 7 and 8

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS: 10 for CSI-RS resource 5,6,7,8.
30kHz SCS: 20 for CSI-RS resource 5,6,7,8.

	
	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 5 and 6
2 for CSI-RS resource 7 and 8

	
	
	QCL info
	
	TCI state #3

	
	
	Frequency Occupation
	
	Start PRB 0

Number of PRB = min(52, ceil(BWP size/4)*4)

	NZP CSI-RS for CSI acquisition
	Resource set #3
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS:20
30kHz SCS: 40

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #0

	
	Resource set #4
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 13

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS:20

30kHz SCS: 40

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #1

	TCI state #0
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking Resource set #1' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 5 from 'CSI-RS for tracking Resource set #2' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #2
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #3
	Type 1 QCL information 
	SSB index
	
	SSB #1

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

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

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

30kHz 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 chan 2 DL CCs

PUCCH format 3 for cases with more than 2 DL CCs

	Note 1: SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1) and CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) are transmitted by kth RRH.

For Test 1-1, TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy[image: image2.png]mod(i,2n)




. PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by kth RRH from slot#

[image: image3.png]max [(2k — 1)n + 1 + Tgaro + Tmac proc + TirsttrRs + TTRS proc: 0]




to slot#

[image: image5.png](2k + 1)n + Tyarg + TMAC proc



,
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

For Test 1-2, TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy[image: image7.png]mod(i,2n)




. PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by kth RRH from slot#

[image: image8.png]max [(2k — 1)n + 1 + Tgaro + Tmac proe: 0]




to slot#

[image: image9.png](2k + 1)n + Tyarg + TMAC proc




Where k=0, 1, 2… is the RRH number, n = 2520 is half of the number of slots between two RRH, [image: image11.png]ThaRO



 = 2 is the number of slots between PDSCH and corresponding HARQ-ACK information, [image: image13.png]TMAC proc



  = 3 is the number of slots for MAC CE processing, [image: image15.png]Tei e TRS



 = 6 is the number of slots to first TRS transmission occasion after MAC CE command is decoded by the UE, [image: image17.png]TIRS proc



 = 2 is the number of slots for TRS processing.


Table 5.2A.2.X2-3: Single carrier performance for FDD 15 kHz SCS for HST-DPS CA configurations with 1 active PDSCH TCI states
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-15.1
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.2]

	10
	R.PDSCH.1-8.4 FDD
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.6]

	15
	R.PDSCH.1-15.2
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.6]

	20
	R.PDSCH.1-15.3
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.4]

	25
	R.PDSCH.1-15.4
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.6]

	30
	R.PDSCH.1-15.5
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.6]

	35
	[R.PDSCH.1-16.3]
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.3]

	40
	R.PDSCH.1-16.1
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.6]

	45
	[R.PDSCH.1-16.4]
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.3]

	50
	R.PDSCH.1-16.2
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.7]


Table 5.2A.2.X2-4: Single carrier performance for FDD 15 kHz SCS for HST-DPS CA configurations with 2 active PDSCH TCI states

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-15.1
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.2]

	10
	R.PDSCH.1-8.4 FDD
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.6]

	15
	R.PDSCH.1-15.2
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.6]

	20
	R.PDSCH.1-15.3
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.4]

	25
	R.PDSCH.1-15.4
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.6]

	30
	R.PDSCH.1-15.5
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.6]

	35
	[R.PDSCH.1-16.3]
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.3]

	40
	R.PDSCH.1-16.1
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.6]

	45
	[R.PDSCH.1-16.4]
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.3]

	50
	R.PDSCH.1-16.2
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.7]


Table 5.2A.2.X2-5 Single carrier performance for TDD 30 kHz SCS for HST-DPS CA configurations with 1 active PDSCH TCI states
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-22.1
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.3]

	10
	R.PDSCH.2-22.2
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.3]

	15
	R.PDSCH.2-22.3
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.2]

	20
	R.PDSCH.2-22.4
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.3]

	25
	R.PDSCH.2-22.5
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.4]

	30
	R.PDSCH.2-23.1
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.4]

	40
	R.PDSCH.2-10.5 TDD
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.3]

	50
	R.PDSCH.2-23.2
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.5]

	60
	R.PDSCH.2-23.3
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.5]

	80
	R.PDSCH.2-23.4
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.4]

	90
	R.PDSCH.2-23.5
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.6]

	100
	R.PDSCH.2-24.1
	64QAM, 0.43
	HST-DPS
	1
	2x2
	70
	[13.5]


Table 5.2A.2.X2-6 Single carrier performance for TDD 30 kHz SCS for HST-DPS CA configurations with 2 active PDSCH TCI states

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-22.1
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.3]

	10
	R.PDSCH.2-22.2
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.3]

	15
	R.PDSCH.2-22.3
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.2]

	20
	R.PDSCH.2-22.4
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.3]

	25
	R.PDSCH.2-22.5
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.4]

	30
	R.PDSCH.2-23.1
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.4]

	40
	R.PDSCH.2-10.5 TDD
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.3]

	50
	R.PDSCH.2-23.2
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.5]

	60
	R.PDSCH.2-23.3
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.5]

	80
	R.PDSCH.2-23.4
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.4]

	90
	R.PDSCH.2-23.5
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.6]

	100
	R.PDSCH.2-24.1
	64QAM, 0.43
	HST-DPS
	2
	2x2
	70
	[13.5]


Table 5.2A.2.X2-7: Minimum performance for HST-DPS CA configurations with 1 active PDSCH TCI states
	Test number
	CA duplex mode
	Minimum performance requirements

	1-1
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 5.2A.2.5-3

	1-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.5-5

	1-3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.5-3 and Table 5.2A.2.5-5 per CC

	Note 1: 
The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.4.


Table 5.2A.2.X2-8: Minimum performance for HST-DPS CA configurations with 2 active PDSCH TCI states
	Test number
	CA duplex mode
	Minimum performance requirements

	2-1
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 5.2A.2.5-4

	2-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.5-6

	2-3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.2.5-4 and Table 5.2A.2.5-6 per CC

	Note 1: 
The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.4.


<< End of 3rd change >>
<< Start of 4th changes >>
5.2A.3.X1
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.3.X1-5 based on the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.3.X1-3 ~ Table 5.2A.3.X1-4, with the parameters in Table 5.2A.3.X1-2, 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.X1-1.

Table 5.2A.3.X1-1: 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.X1-2: 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.

	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.X1-3: 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
	TBD

	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
	TBD

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


Table 5.2A.3.X1-4: 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
	[12.3]

	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.X1-5: 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.X1-3

	2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.X1-4

	3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.X1-3 and Table 5.2A.3.X1-4 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.X1.


<< End of 4th change >>
<< Start of 5th changes >>
5.2A.3.X2
Minimum requirements for PDSCH HST-DPS CA
For HST-DPS CA with different numbers of DL component carriers, the requirements are defined in Table 5.2A.3.X2-7 and Table 5.2A.3.X2-8 based on the single carrier requirements for different SCSs and different bandwidth specified in Table 5.2A.3.X2-3 - Table 5.2A.3.X2-6, with the parameters in Table 5.2A.3.X2-2, Table 5.2A-2 and 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.X2-1.

Table 5.2A.3.X2-1: Test purpose
	Purpose
	Test index

	Verify PDSCH performance of UE under 4 receive antenna conditions in the HST-DPS scenario defined in B.3.3 with CA with 1 active TCI state
	1-1, 1-2, 1-3

	Verify PDSCH performance of UE under 4 receive antenna conditions in the HST-DPS scenario defined in B.3.3 with CA with 2 active TCI states
	2-1, 2-2, 2-3


Table 5.2A.3.X2-2: Test parameters

	Parameter
	Unit
	Value

	Duplex mode
	
	FDD and TDD

	Active DL BWP index
	
	1

	PDCCH configuration
	TCI state
	
	Note 1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	FDD: 12
TDD: Specific to each Reference channel

	
	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

	
	TCI state
	
	Note 1

	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
	Resource set #1
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 5 for CSI-RS resource 1 and 3

l0 = 9 for CSI-RS resource 2 and 4

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS: 10 for CSI-RS resource 1,2,3,4.

30kHz SCS: 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

	
	
	QCL info
	
	TCI state #2

	
	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = min(52, ceil(BWP size/4)*4)

	
	Resource set #2
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 6 for CSI-RS resource 5 and 6

l0 = 10 for CSI-RS resource 7 and 8

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS: 10 for CSI-RS resource 5,6,7,8.
30kHz SCS: 20 for CSI-RS resource 5,6,7,8.

	
	
	CSI-RS offset
	Slots
	1 for CSI-RS resource 5 and 6
2 for CSI-RS resource 7 and 8

	
	
	QCL info
	
	TCI state #3

	
	
	Frequency Occupation
	
	Start PRB 0

Number of PRB = min(52, ceil(BWP size/4)*4)

	NZP CSI-RS for CSI acquisition
	Resource set #3
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS:20
30kHz SCS: 40

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #0

	
	Resource set #4
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 13

	
	
	CSI-RS periodicity
	Slots
	15kHz SCS:20

30kHz SCS: 40

	
	
	CSI-RS offset
	Slots
	0

	
	
	QCL info
	
	TCI state #1

	TCI state #0
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking Resource set #1' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 5 from 'CSI-RS for tracking Resource set #2' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #2
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #3
	Type 1 QCL information 
	SSB index
	
	SSB #1

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

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

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

30kHz 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 chan 2 DL CCs

PUCCH format 3 for cases with more than 2 DL CCs

	Note 1: SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1) and CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) are transmitted by kth RRH.

For Test 1-1, TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy[image: image19.png]mod(i,2n)




. PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by kth RRH from slot#

[image: image20.png]max [(2k — 1)n + 1 + Tgaro + Tmac proc + TirsttrRs + TTRS proc: 0]




to slot#

[image: image22.png](2k + 1)n + Tyarg + TMAC proc



,
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.

For Test 1-2, TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy[image: image24.png]mod(i,2n)




. PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by kth RRH from slot#

[image: image25.png]max [(2k — 1)n + 1 + Tgaro + Tmac proe: 0]




to slot#

[image: image26.png](2k + 1)n + Tyarg + TMAC proc




Where k=0, 1, 2… is the RRH number, n = 2520 is half of the number of slots between two RRH, [image: image28.png]ThaRO



 = 2 is the number of slots between PDSCH and corresponding HARQ-ACK information, [image: image30.png]TMAC proc



  = 3 is the number of slots for MAC CE processing, [image: image32.png]Tei e TRS



 = 6 is the number of slots to first TRS transmission occasion after MAC CE command is decoded by the UE, [image: image34.png]TIRS proc



 = 2 is the number of slots for TRS processing.


Table 5.2A.3.X2-3: Single carrier performance for FDD 15 kHz SCS for HST-DPS CA configurations with 1 active PDSCH TCI states
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-15.1
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	10
	R.PDSCH.1-8.4 FDD
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.8]

	15
	R.PDSCH.1-15.2
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.7]

	20
	R.PDSCH.1-15.3
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	25
	R.PDSCH.1-15.4
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.8]

	30
	R.PDSCH.1-15.5
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.9]

	35
	R.PDSCH.1-16.3
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	40
	R.PDSCH.1-16.1
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.7]

	45
	R.PDSCH.1-16.4
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	50
	R.PDSCH.1-16.2
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[11.0]


Table 5.2A.3.X2-4: Single carrier performance for FDD 15 kHz SCS for HST-DPS CA configurations with 2 active PDSCH TCI states

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.1-15.1
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	10
	R.PDSCH.1-8.4 FDD
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.8]

	15
	R.PDSCH.1-15.2
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.7]

	20
	R.PDSCH.1-15.3
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	25
	R.PDSCH.1-15.4
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.8]

	30
	R.PDSCH.1-15.5
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.9]

	35
	R.PDSCH.1-16.3
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	40
	R.PDSCH.1-16.1
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.7]

	45
	R.PDSCH.1-16.4
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	50
	R.PDSCH.1-16.2
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[11.0]


Table 5.2A.3.X2-5 Single carrier performance for TDD 30 kHz SCS for HST-DPS CA configurations with 1 active PDSCH TCI states
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-22.1
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.4]

	10
	R.PDSCH.2-22.2
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	15
	R.PDSCH.2-22.3
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	20
	R.PDSCH.2-22.4
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	25
	R.PDSCH.2-22.5
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.6]

	30
	R.PDSCH.2-23.1
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	40
	R.PDSCH.2-10.5 TDD
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	50
	R.PDSCH.2-23.2
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.7]

	60
	R.PDSCH.2-23.3
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.7]

	80
	R.PDSCH.2-23.4
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.5]

	90
	R.PDSCH.2-23.5
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.7]

	100
	R.PDSCH.2-24.1
	64QAM, 0.43
	HST-DPS
	1
	2x4
	70
	[10.7]


Table 5.2A.3.X2-6 Single carrier performance for TDD 30 kHz SCS for HST-DPS CA configurations with 2 active PDSCH TCI states

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Number of active PDSCH TCI states
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	R.PDSCH.2-22.1
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.4]

	10
	R.PDSCH.2-22.2
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	15
	R.PDSCH.2-22.3
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	20
	R.PDSCH.2-22.4
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	25
	R.PDSCH.2-22.5
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.6]

	30
	R.PDSCH.2-23.1
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	40
	R.PDSCH.2-10.5 TDD
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	50
	R.PDSCH.2-23.2
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.7]

	60
	R.PDSCH.2-23.3
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.7]

	80
	R.PDSCH.2-23.4
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.5]

	90
	R.PDSCH.2-23.5
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.7]

	100
	R.PDSCH.2-24.1
	64QAM, 0.43
	HST-DPS
	2
	2x4
	70
	[10.7]


Table 5.2A.3.X2-7: Minimum performance for multiple CA configurations for HST-DPS with 1 active TCI state
	Test number
	CA duplex mode
	Minimum performance requirements

	1-1
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 5.2A.3.5-3

	1-2
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.5-5

	1-3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.5-3 and Table 5.2A.3.5-5 per CC

	Note 1: 
The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.4.


Table 5.2A.3.X2-8: Minimum performance for multiple CA configurations for HST-DPS with 2 active TCI states
	Test number
	CA duplex mode
	Minimum performance requirements

	2-1
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 5.2A.3.5-4

	2-1
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.5-6

	2-3
	FDD 15 kHz + TDD 30 kHz
	As defined in Table 5.2A.3.5-4 and Table 5.2A.3.5-6 per CC

	Note 1: 
The applicability of requirements for different CA duplex modes, SCSs, CA configurations and bandwidth combination sets is defined in 5.1.1.7.4.


<< End of 5th change >>
<< Start of 6th changes >>
A.3.2 Reference measurement channels for PDSCH performance requirements
------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
 Table A.3.2.1.1-13: PDSCH Reference Channel for FDD HST-SFN with CA scenario

	Parameter
	Unit
	Values

	Reference channel
	
	R.PDSCH.1-13.1 FDD
	R.PDSCH.1-13.2 FDD
	R.PDSCH.1-13.3 FDD
	R.PDSCH.1-13.4 FDD
	R.PDSCH.1-13.5 FDD

	Channel bandwidth
	MHz
	5
	15
	20
	25
	30

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	25
	79
	106
	133
	160

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	19
	19
	19
	19
	19

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	18
	18
	18
	18
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	12040
	37896
	51216
	64552
	77896

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	CBs
	2
	5
	7
	8
	10

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,2,11,12 (Note 3)
	Bits
	24000
	77136 
	104352
	131568
	158784

	  For Slots i = 3,…, 10, 13, …, 19
	Bits
	25200
	79632
	106848
	134064
	161280

	Max. Throughput averaged over 2 frames
	Mbps
	11.438
	36.001
	48.655
	61.324
	74.001

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames

Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52. 


 Table A.3.2.1.1-14: PDSCH Reference Channel for FDD HST-SFN with CA scenario

	Parameter
	Unit
	Values

	Reference channel
	
	R.PDSCH.1-14.1 FDD
	R.PDSCH.1-14.2 FDD
	R.PDSCH.1-14.3 FDD
	R.PDSCH.1-14.4 FDD
	

	Channel bandwidth
	MHz
	40
	50
	35
	45
	

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	

	Number of allocated resource blocks
	PRBs
	216
	270
	188
	242
	

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	

	Allocated slots per 2 frames
	Slots
	19
	19
	19
	19
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	13
	13
	13
	13
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	

	Target Coding Rate
	
	0.48
	0.48
	0.48
	0.48
	

	Number of MIMO layers
	
	2
	2
	2
	2
	

	Number of DMRS REs
	
	18
	18
	18
	18
	

	Overhead for TBS determination
	
	0
	0
	0
	0
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,…, 19
	Bits
	104496
	131176
	90176
	116792
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,…, 19
	Bits
	24
	24
	24
	24
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,…, 19
	CBs
	13
	16
	11
	14
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,2,11,12 (Note 3)
	Bits
	215232
	269664
	187008
	241440
	

	  For Slots i = 3,…, 10, 13, …, 19
	Bits
	217728
	272160
	189504
	243936
	

	Max. Throughput averaged over 2 frames
	Mbps
	99.271
	124.617
	85.667
	110.952
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames

Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


 Table A.3.2.1.1-15: PDSCH Reference Channel for FDD HST-DPS with CA scenario

	Parameter
	Unit
	Values

	Reference channel
	
	R.PDSCH.1-15.1 FDD
	R.PDSCH.1-15.2 FDD
	R.PDSCH.1-15.3 FDD
	R.PDSCH.1-15.4 FDD
	R.PDSCH.1-15.5 FDD

	Channel bandwidth
	MHz
	5
	15
	20
	25
	30

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	25
	79
	106
	133
	160

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	19
	19
	19
	19
	19

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	17
	17
	17
	17
	17

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.43
	0.43
	0.43
	0.43
	0.43

	Number of MIMO layers
	
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	18
	18
	18
	18
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	16136
	51216
	67584
	86040
	104496

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	CBs
	2
	7
	9
	11
	13

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,2,11,12 (Note 3)
	Bits
	36000
	115704
	156528
	197352
	238176

	  For Slots i = 3,…, 10, 13, …, 19
	Bits
	37800
	119448
	160272 
	201096  
	241920 

	Max. Throughput averaged over 2 frames
	Mbps
	15.3292
	48.655
	64.2048
	81.738
	99.2712

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames

Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


 Table A.3.2.1.1-16: PDSCH Reference Channel for FDD HST-DPS with CA scenario

	Parameter
	Unit
	Values

	Reference channel
	
	R.PDSCH.1-16.1 FDD
	R.PDSCH.1-16.2 FDD
	R.PDSCH.1-16.3 FDD
	R.PDSCH.1-16.4 FDD
	

	Channel bandwidth
	MHz
	40
	50
	35
	45
	

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	

	Number of allocated resource blocks
	PRBs
	216
	270
	188
	242
	

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	

	Allocated slots per 2 frames
	Slots
	19
	19
	19
	19
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	17
	17
	17
	17
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	0.43
	0.43
	0.43
	0.43
	

	Number of MIMO layers
	
	2
	2
	2
	2
	

	Number of DMRS REs
	
	18
	18
	18
	18
	

	Overhead for TBS determination
	
	0
	0
	0
	0
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,…, 19
	Bits
	139376
	176208
	120936
	155776
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,…, 19
	Bits
	24
	24
	24
	24
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,…, 19
	CBs
	17
	21
	15
	19
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 1,2,11,12 (Note 3)
	Bits
	322848
	404496
	280512
	362160
	

	  For Slots i = 3,…, 10, 13, …, 19
	Bits
	326592 
	408240
	284256
	365904
	

	Max. Throughput averaged over 2 frames
	Mbps
	132.407
	167.3976
	114.8892
	147.9872
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames

Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.2.2.2-19: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST-SFN with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-19.1 TDD
	R.PDSCH.2-19.2 TDD
	R.PDSCH.2-19.3 TDD
	R.PDSCH.2-19.4 TDD
	R.PDSCH.2-19.5 TDD

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30

	Allocated resource blocks
	PRBs
	11
	24
	38
	51
	65

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	
	27
	27
	27
	27
	27

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	18
	18
	18
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	5248
	11528
	18432
	24576
	31240

	Transport block CRC per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	1
	2
	3
	3
	4

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slots i = 1,2,21,22 (Note 3)
	Bits
	10560
	23040
	36480
	48960
	63024

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,20,23,…,39}
	Bits
	11088
	24192
	38304
	51408
	65520

	Max. Throughput averaged over 2 frames
	Mbps
	7.0848
	15.5628
	24.8832
	33.1776
	42.174

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


Table A.3.2.2.2-20: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST-SFN with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-20.1 TDD
	R.PDSCH.2-20.2 TDD
	R.PDSCH.2-20.3 TDD
	R.PDSCH.2-20.4 TDD
	R.PDSCH.2-20.5 TDD

	Channel bandwidth
	MHz
	30
	50
	60
	80
	90

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30

	Allocated resource blocks
	PRBs
	78
	133
	162
	217
	245

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	
	27
	27
	27
	27
	27

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	18
	18
	18
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	37896
	64552
	77896
	104496
	118896

	Transport block CRC per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	5
	8
	10
	13
	15

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slots i = 1,2,21,22 (Note 3)
	Bits
	76128
	131568
	160800
	216240
	244464

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,20,23,…,39}
	Bits
	78624
	134064 
	163296
	218736
	246960

	Max. Throughput averaged over 2 frames
	Mbps
	51.1596
	87.1452
	105.1596
	141.0696
	160.5096

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


Table A.3.2.2.2-21: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST-SFN with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-21.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	100
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	273
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	
	
	
	

	Allocated slots per 2 frames
	
	27
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	13
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	0.48
	
	
	
	

	Number of MIMO layers
	
	2
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	131176
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	16
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slots i = 1,2,21,22 (Note 3)
	Bits
	272688
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,20,23,…,39}
	Bits
	275184
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	177.0876
	
	
	
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


Table A.3.2.2.2-22: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST-DPS with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-22.1 TDD
	R.PDSCH.2-22.2 TDD
	R.PDSCH.2-22.3 TDD
	R.PDSCH.2-22.4 TDD
	R.PDSCH.2-22.5 TDD

	Channel bandwidth
	MHz
	5
	10
	15
	20
	25

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30

	Allocated resource blocks
	PRBs
	11
	24
	38
	51
	65

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	4
	4
	4

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	
	31
	31
	31
	31
	31

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	17
	17
	17
	17
	17

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.43
	0.43
	0.43
	0.43
	0.43

	Number of MIMO layers
	
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	6
	6
	6

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	18
	18
	18
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	2408
	5120
	8192
	11016
	14088

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	7040
	15624
	24576
	32776
	42016

	Transport block CRC per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	24
	24
	24
	24
	24

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	1
	1
	2
	2

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	1
	2
	3
	4
	5

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slots i = 1,2,21,22 (Note 3)
	Bits
	15840
	34560
	54720
	73440
	94536

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	5544
	12096
	19152
	25704
	32760

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,20,23,…,39}
	Bits
	16632
	36288
	57456
	77112
	98280

	Max. Throughput averaged over 2 frames
	Mbps
	9.9856
	22.1164
	34.816
	46.4508
	59.5392

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


Table A.3.2.2.2-23: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST-DPS with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-23.1 TDD
	R.PDSCH.2-23.2 TDD
	R.PDSCH.2-23.3 TDD
	R.PDSCH.2-23.4 TDD
	R.PDSCH.2-23.5 TDD

	Channel bandwidth
	MHz
	30
	50
	60
	80
	90

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30

	Allocated resource blocks
	PRBs
	78
	133
	162
	217
	245

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	4
	4
	4

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	
	31
	31
	31
	31
	31

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	17
	17
	17
	17
	17

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.43
	0.43
	0.43
	0.43
	0.43

	Number of MIMO layers
	
	2
	2
	2
	2
	2

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	6
	6
	6

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	18
	18
	18
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	16896
	28680
	34816
	47112
	53288

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	50184
	86040
	104496
	139376
	159880

	Transport block CRC per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	24
	24
	24
	24
	24

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	3
	4
	5
	6
	7

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	6
	11
	13
	17
	19

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	For Slots i = 1,2,21,22 (Note 3)
	Bits
	114192
	197352
	241200
	324360
	366696

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	39312
	67032
	81648
	109368
	123480

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,20,23,…,39}
	Bits
	117936
	201096
	244944
	328104
	370440

	Max. Throughput averaged over 2 frames
	Mbps
	71.1276
	121.89
	148.0328
	197.58
	226.4956

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


Table A.3.2.2.2-24: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and HST-DPS with CA scenario

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-24.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	100
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	273
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	
	
	
	

	Allocated slots per 2 frames
	
	31
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	17
	
	
	
	

	Modulation
	
	64QAM
	
	
	
	

	Target Coding Rate
	
	0.43
	
	
	
	

	Number of MIMO layers
	
	2
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	58384
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	176208
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	24
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	7
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	21
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For Slots i = 1,2,21,22 (Note 3)
	Bits
	409032
	
	
	
	

	For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	137592
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {3,…,20,23,…,39}
	Bits
	412776
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	249.5576
	
	
	
	

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
Binary Channel Bits are calculated under assumption of 52 PRBs TRS allocation when the number of allocated resource blocks are more than 52.


<< End of 6th change >>
