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<Start of Change 1>
[bookmark: _Toc161665613]8.2	Demodulation performance requirements
[bookmark: _Toc161665614]8.2.1	Performance requirements for PDSCH
[bookmark: _Toc161665615]8.2.1.1	2Rx requirements
[bookmark: _Toc161665616]8.2.1.1.1	FDD
The performance requirements are specified in Table 8.2.1.1.1.1-1 and Table 8.2.1.1.1.1-2, with the addition of test parameters in Table 8.2.1.1.1-1.
The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex B.
Table: 8.2.1.1.1-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Duplex mode
	FDD

	HARQ
	Maximum number of HARQ transmissions
	4 for Test 1-1 and 1-2
1 for Test 2-1 and 2-2

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000} 

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Not configured

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity



[bookmark: _Toc161665617]8.2.1.1.1.1	Minimum requirements
Table 8.2.1.1.1.1-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR1-NCRB.1.1-1
	10/15
	TDLA30-10
	2x2, ULA Low
	70
	-0.9

	1-2
	M-FR1-NCRB.1.12-31
	10/15
	TDLA30-10
	2x2, ULA Low
	70
	6.8



Table 8.2.1.1.1.1-2: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum 
BLER (%)
	SNR
(dB)

	2-1
	M-FR1-NCRB.1.1-1
	10/15
	TDLA30-10
	2x2, ULA Low
	1
	5.0

	2-2
	M-FR1-NCRB.1.12-31
	10/15
	TDLA30-10
	2x2, ULA Low
	1
	13.0



[bookmark: _Toc161665618]8.2.1.1.2	TDD
The performance requirements are specified in Table 8.2.1.1.2.1-1 and Table 8.2.1.1.2.1-2, with the addition of test parameters in Table 8.2.1.1.1-1.
The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex B.
Table: 8.2.1.1.1-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4 for Test 1-1 and 1-2
1 for Test 2-1 and 2-2

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000} 

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Not configured

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	Note 1: 	The same requirements are applicable to TDD with different UL-DL patterns.



[bookmark: _Toc161665619]8.2.1.1.2.1	Minimum requirements
Table 8.2.1.1.2.1-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR1-NCRB.1.1-2
	40/30
	TDLA30-10
	2x2, ULA Low
	70
	-1.0

	1-2
	M-FR1-NCRB.1.21-24
	40/30
	TDLA30-10
	2x2, ULA Low
	70
	6.8



Table 8.2.1.1.2.1-2: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum 
BLER (%)
	SNR
(dB)

	2-1
	M-FR1-NCRB.1.1-2
	40/30
	TDLA30-10
	2x2, ULA Low
	1
	4.3

	2-2
	M-FR1-NCRB.1.21-24
	40/30
	TDLA30-10
	2x2, ULA Low
	1
	12



[bookmark: _Toc161665620]8.2.1.2	4Rx requirements
[bookmark: _Toc161665621]8.2.1.2.1	FDD
The performance requirements are specified in Table 8.2.1.2.1.1-1 and Table 8.2.1.2.1.1-2, with the addition of test parameters in Table 8.2.1.2.1-1.
The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex B.
Table: 8.2.1.2.1-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Duplex mode
	FDD

	HARQ
	Maximum number of HARQ transmissions
	4 for Test 1-1 and 1-2
1 for Test 2-1 and 2-2

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000}

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Not configured

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity



[bookmark: _Toc161665622]8.2.1.2.1.1	Minimum requirements
Table 8.2.1.2.1.1-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR1-NCRB.1.1-1
	10/15
	TDLA30-10
	2x4, ULA Low
	70
	-3.9

	1-2
	M-FR1-NCRB.1.12-31
	10/15
	TDLA30-10
	2x4, ULA Low
	70
	3.5



Table 8.2.1.2.1.1-2: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum 
BLER (%)
	SNR
(dB)

	2-1
	M-FR1-NCRB.1.1-1
	10/15
	TDLA30-10
	2x4, ULA Low
	1
	0.2

	2-2
	M-FR1-NCRB.1.12-31
	10/15
	TDLA30-10
	2x4, ULA Low
	1
	7.7



[bookmark: _Toc161665623]8.2.1.2.2	TDD
The performance requirements are specified in Table 8.2.1.2.2.1-1 and Table 8.2.1.2.2.1-2, with the addition of test parameters in Table 8.2.1.2.2-1.
The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex B.
Table: 8.2.1.2.2-1 Test parameters for testing PDSCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4 for Test 1-1 and 1-2
1 for Test 2-1 and 2-2

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000} for Rank 1 tests

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	2

	
	Allocation length
	12

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Not configured

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	Note 1: 	The same requirements are applicable to TDD with different UL-DL patterns.



[bookmark: _Toc161665624]8.2.1.2.2.1	Minimum requirements
Table 8.2.1.2.2.1-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR1-NCRB.1.1-2
	40/30
	TDLA30-10
	2x4, ULA Low
	70
	-3.9

	1-2
	M-FR1-NCRB.1.12-42
	40/30
	TDLA30-10
	2x4, ULA Low
	70
	3.6



Table 8.2.1.2.2.1-2: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex B)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex C)
	Antenna configuration
	Fraction of maximum 
BLER (%)
	SNR
(dB)

	2-1
	M-FR1-NCRB.1.1-2
	40/30
	TDLA30-10
	2x4, ULA Low
	1
	-0.5

	2-2
	M-FR1-NCRB.1.12-42
	40/30
	TDLA30-10
	2x4, ULA Low
	1
	7.1



[bookmark: _Toc161665625]8.2.2	Performance requirements for PDCCH
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
[bookmark: _Toc161665626]8.2.2.1	2Rx requirements
[bookmark: _Toc161665627]8.2.2.1.1	FDD
The parameters specified in Table 8.2.2.1.1-1 are valid for all FDD tests unless otherwise stated.
Table: 8.2.2.1.1-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Not-Interleaved

	Interleaver size
	3

	REG bundle size
	6 for test with 1Tx and 2Tx

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1



[bookmark: _Toc161665628]8.2.2.1.1.1	1Tx requirements
For the parameters specified in Table 8.2.2.1.1-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.1.1.1-1. 
Table 8.2.2.1.1.1-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	10 
	24
	2
	2
	M-FR1-NCRB.1.23-1
	TDLA30-10
	1x2 Low
	1
	8.1

	1-2
	10
	48
	2
	4
	M-FR1-NCRB.1.23-2
	TDLA30-10
	1x2 Low
	1
	5.5



[bookmark: _Toc161665629]8.2.2.1.1.2 	2Tx requirements
For the parameters specified in Table 8.2.2.1.1-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.1.1.2-1. 
Table 8.2.2.1.1.2-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	10 
	48
	1
	8
	M-FR1-NCRB.1.23-3
	TDLA30-10
	2x2 Low
	1
	-0.2



[bookmark: _Toc161665630]8.2.2.1.2	TDD
The parameters specified in Table 8.2.2.1.2-1 are valid for all TDD tests unless otherwise stated.
Table: 8.2.2.1.2-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	3

	REG bundle size
	2 for test with 1Tx
6 for test with 2Tx

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	Note 1: 	The same requirements are applicable to TDD with different UL-DL patterns.



[bookmark: _Toc161665631]8.2.2.1.2.1	1Tx requirements
For the parameters specified in Table 8.2.2.1.2-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.1.2.1-1. 
Table 8.2.2.1.2.1-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	40 
	102
	1
	2
	M-FR1-NCRB.1.23-4
	TDLA30-10
	1x2 Low
	1
	7.0

	1-2
	40
	102
	1
	4
	M-FR1-NCRB.1.23-5
	TDLA30-10
	1x2 Low
	1
	4.9



[bookmark: _Toc161665632]8.2.2.1.2.2	2Tx requirements
For the parameters specified in Table 8.2.2.1.2-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.1.2.2-1. 
Table 8.2.2.1.2.2-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	40 
	90
	1
	8
	M-FR1-NCRB.1.23-6
	TDLA30-10
	2x2 Low
	1
	-0.7



[bookmark: _Toc161665633]8.2.2.2	4Rx requirements
[bookmark: _Toc161665634]8.2.2.2.1	FDD
The parameters specified in Table 8.2.2.2.1-1are valid for all FDD tests unless otherwise stated.
Table: 8.2.2.2.1-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Not-Interleaved

	Interleaver size
	3

	REG bundle size
	6 for test with 1Tx and 2Tx

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1



[bookmark: _Toc161665635]8.2.2.2.1.1	1Tx requirements
For the parameters specified in Table 8.2.2.2.1-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.2.1.1-1. 
Table 8.2.2.2.1.1-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	10 
	24
	2
	2
	M-FR1-NCRB.1.23-1
	TDLA30-10
	1x4 Low
	1
	2.2

	1-2
	10
	48
	2
	4
	M-FR1-NCRB.1.23-2
	TDLA30-10
	1x4 Low
	1
	0.2



[bookmark: _Toc161665636]8.2.2.2.1.2	2Tx requirements
For the parameters specified in Table 8.2.2.2.1-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.2.1.2-1. 

Table 8.2.2.2.1.2-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	10 
	48
	2
	8
	M-FR1-NCRB.1.23-3
	TDLA30-10
	2x4 Low
	1
	-2.5



[bookmark: _Toc161665637]8.2.2.2.2	TDD 
The parameters specified in Table 8.2.2.2.2-1are valid for all TDD tests unless otherwise stated.
Table: 8.2.2.2.2-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	7D1S2U, S=6D:4G:4U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	3

	REG bundle size
	2 for test with 1Tx
6 for test with 2Tx

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	Note 1: 	The same requirements are applicable to TDD with different UL-DL patterns.



[bookmark: _Toc161665638]8.2.2.2.2.1	1Tx requirements
For the parameters specified in Table 8.2.2.2.2-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.2.2.1-1.
Table 8.2.2.2.2.1-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	40 
	102
	1
	2
	M-FR1-NCRB.1.23-4
	TDLA30-10
	1x4 Low
	1
	2.1

	1-2
	40
	102
	1
	4
	M-FR1-NCRB.1.23-5
	TDLA30-10
	1x4 Low
	1
	0.7



[bookmark: _Toc161665639]8.2.2.2.2.2	2Tx requirements
For the parameters specified in Table 8.2.2.2.2-1 , the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.2.2.2.2.2-1.

Table 8.2.2.2.2.2-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	40 
	90
	1
	8
	M-FR1-NCRB.1.23-6
	TDLA30-10
	2x4 Low
	1
	-4.1



[bookmark: _Toc161665640]8.2.3	Channel Quality Indicator (CQI) reporting requirements
[bookmark: _Toc161665641]8.2.3.1	General
This clause includes conducted requirements for the reporting of channel quality indicator (CQI) .
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [28]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
[bookmark: _Toc161665642]8.2.3.2	2Rx requiremnets
[bookmark: _Toc161665643]8.2.3.2.1 	FDD 
[bookmark: _Toc161665644]8.2.3.2.1.1	Test parameters
Parameters specified in Table 8.2.3.2.1.1-1 are applied for all test cases in clause 8.2.3.2.1 unless otherwise stated.
Table 8.2.3.2.1.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	Subcarrier spacing
	kHz
	15

	SNR
	dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex C

	Beamforming Model
	
	TBD

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-1



[bookmark: _Toc161665645]8.2.3.2.1.2  Minimum requirements
For the parameters specified in Table 8.2.3.2.1.1-1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
[bookmark: _Toc161665646]8.2.3.2.2	TDD
[bookmark: _Toc161665647]8.2.3.2.2.1	Test parameters
Parameters specified in Table 8.2.3.2.2.1-1 are applied for all test cases in clause 8.2.3.2.2.1  unless otherwise stated.
Table 8.2.3.2.2.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex C

	Beamforming Model
	
	TBD 

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-2

	Note 1:	The same requirements are applicable for TDD with different UL-DL pattern.
Note 2:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to test implementation, if transmitted or needed.



[bookmark: _Toc161665648]8.2.3.2.2.2	Minimum requirements
For the parameters specified in Table 8.2.3.2.2.1-1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

[bookmark: _Toc161665649]8.2.3.3	4Rx requiremnets
[bookmark: _Toc161665650]8.2.3.3.1	FDD 
[bookmark: _Toc161665651]8.2.3.3.1.1	Test parameters
Parameters specified in Table 8.2.3.3.1.1-1 are applied for all test cases in clause 8.2.3.3.1.1  unless otherwise stated.
Table 8.2.3.3.1.1-1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×4 with static channel specified in Annex C

	Beamforming Model
	
	TBD

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-1



[bookmark: _Toc161665652]8.2.3.3.1.2  Minimum requirements
For the parameters specified in Table 8.2.3.3.1.1-1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90 % of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
[bookmark: _Toc161665653]8.2.3.3.2	TDD 
[bookmark: _Toc161665654]8.2.3.3.2.1	Test parameters
Parameters specified in Table 8.2.3.3.2.1 -1 are applied for all test cases in clause 8.2.3.3.2.1 unless otherwise stated.
Table 8.2.3.3.2.1 -1: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern (Note 1)
	
	7D1S2U, S=6D:4G:4U

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×4 with static channel specified in Annex C

	Beamforming Model
	
	TBD 

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-NCRB.1.34-2

	Note 1:	The same requirements are applicable for TDD with different UL-DL pattern.
Note 2:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to test implementation, if transmitted or needed.



[bookmark: _Toc161665655]8.2.3.3.2.2	Minimum requirements
For the parameters specified in Table 8.2.3.3.2.1 -1-1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

<End of Change1>
<Start of Change 2>
[bookmark: _Toc82450941][bookmark: _Toc137554813][bookmark: _Toc76542311][bookmark: _Toc98763311][bookmark: _Toc74583498][bookmark: _Toc130402262][bookmark: _Toc98755719][bookmark: _Toc89949330][bookmark: _Toc145531285][bookmark: _Toc106184240][bookmark: _Toc138946556][bookmark: _Toc82450293][bookmark: _Toc138853875][bookmark: _Toc161665659]9.3	Demodulation performance requirements
[bookmark: _Toc106184244][bookmark: _Toc98755723][bookmark: _Toc74583502][bookmark: _Toc145531289][bookmark: _Toc161665660][bookmark: _Toc76542315][bookmark: _Toc98763315][bookmark: _Toc130402266][bookmark: _Toc82450297][bookmark: _Toc138946560][bookmark: _Toc137554817][bookmark: _Toc138853879][bookmark: _Toc89949334][bookmark: _Toc82450945]9.3.1	Performance requirements for NCR type 2-O
[bookmark: _Toc106184245][bookmark: _Toc138946561][bookmark: _Toc76542316][bookmark: _Toc82450946][bookmark: _Toc145531290][bookmark: _Toc89949335][bookmark: _Toc82450298][bookmark: _Toc137554818][bookmark: _Toc98763316][bookmark: _Toc138853880][bookmark: _Toc74583503][bookmark: _Toc98755724][bookmark: _Toc130402267][bookmark: _Toc161665661]9.3.1.1	Performance requirements for PDSCH
[bookmark: _Toc161665662]9.3.1.1.1	General
The performance requirement of PDSCH is determined by (i) a minimum required throughput for a given SNR and (ii) a minimum SNR at which 1% first transmission BLER is achieved. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex B. The throughput requirements assume HARQ retransmissions whereas the 1% BLER requirements are based on the first transmission only.
Table: 9.3.1.1.1-1 Test parameters for PDSCH testing
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	3D1S1U, S=10D:2G:2U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1

	
	DM-RS port(s)
	{1000} for Rank 1 tests
{1000-1001} for Rank 2 tests

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PDSCH mapping type
	A

	
	Start symbol
	1

	
	Allocation length
	13

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	PT-RS configuration
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	PRB bundling size
	2

	VRB-to-PRB mapping type
	Not interleaved

	PDSCH & PDSCH DMRS Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity

	Note 1:	The same requirements are applicable to TDD with different UL-DL patterns.
Note 2:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to test implementation, if transmitted or needed.



[bookmark: _Toc161665663]9.3.1.1.2	Minimum requirements
The throughput shall be equal to or larger than the fraction of maximum throughput, and also meet the 1st transmission BLER 1% for the FRCs stated in table 9.3.1.1.2-1 at the given respective SNR with the test parameters stated in Tabl9.3.1.1.1-1.
Table 9.3.1.2-1: Minimum requirements for PDSCH with 100 MHz Channel Bandwidth, 120 kHz SCS
	Case number
	Bandwidth (MHz)
	
FRC
	SCS (kHz)
	Propagation condition
	Antenna configuration
	70% throughput (dB)
	1% BLER (dB)

	1
	100
	M-FR2-NCRB.1.1-1
	120
	TDLA30-75
	2x2
	-0.9
	2.8



[bookmark: _Toc145531291][bookmark: _Toc130402268][bookmark: _Toc98755725][bookmark: _Toc137554819][bookmark: _Toc74583504][bookmark: _Toc82450299][bookmark: _Toc82450947][bookmark: _Toc98763317][bookmark: _Toc89949336][bookmark: _Toc138946562][bookmark: _Toc161665664][bookmark: _Toc106184246][bookmark: _Toc138853881][bookmark: _Toc76542317]9.3.1.2	Performance requirements for PDCCH
[bookmark: _Toc161665665]9.3.1.2.1	General
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
Table: 9.3.1.2.1-1 Test parameters for testing PDCCH
	Parameter
	Value

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	3D1S1U, S=10D:2G:2U

	DM-RS sequence generation
	NID=0

	Frequency domain resource allocation for CORESET
	Start from RB = 0 with contiguous RB allocation

	CCE to REG mapping type
	Interleaved

	Interleaver size
	2 for test with Aggregation level 4
3 for others

	REG bundle size
	6 for test with Aggregation level 4
2 for others

	Shift Index
	0

	Slots for PDCCH monitoring
	Each slot

	Number of PDCCH candidates for the tested aggregation level
	1

	PDCCH Precoding configuration
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	Note 1:	The same requirements are applicable to TDD with different UL-DL patterns.
Note 2:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to test implementation, if transmitted or needed



[bookmark: _Toc161665666]9.3.1.2.2	Minimum requirements
The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 9.3.1.2.2-1 at the given SNR with the test parameters stated in Table 9.3.1.2.1-1.
Table 9.3.1.2.2-1: Minimum requirements for PDCCH, 100 MHz Channel Bandwidth, 120 kHz SCS
	Antenna configuration
	CORESET RB
	CORESET duration
	Aggregation level
	FRC (Annex A)
	Propagation conditions and correlation matrix (Annex I)
	Pm-dsg (%)
	SNR
(dB)

	1x2
	60
	1
	2
	M-FR2-NCRB.1.23-1
	TDLA30-75, ULA Low
	1
	6.4

	1x2
	60
	1
	4
	M-FR2-NCRB.1.23-2
	TDLA30-75, ULA Low
	1
	2.9

	2x2
	60
	1
	8
	M-FR2-NCRB.1.23-3
	TDLA30-75, ULA Low
	1
	0.1



[bookmark: _Toc145531292][bookmark: _Toc89949337][bookmark: _Toc130402269][bookmark: _Toc74583505][bookmark: _Toc76542318][bookmark: _Toc106184247][bookmark: _Toc161665667][bookmark: _Toc82450948][bookmark: _Toc138946563][bookmark: _Toc98755726][bookmark: _Toc138853882][bookmark: _Toc98763318][bookmark: _Toc82450300][bookmark: _Toc137554820]9.4	CSI reporting requirements
[bookmark: _Toc138946568][bookmark: _Toc98755731][bookmark: _Toc130402274][bookmark: _Toc145531297][bookmark: _Toc106184252][bookmark: _Toc82450305][bookmark: _Toc137554825][bookmark: _Toc74583510][bookmark: _Toc161665668][bookmark: _Toc138853887][bookmark: _Toc82450953][bookmark: _Toc76542323][bookmark: _Toc98763323][bookmark: _Toc89949342]9.4.1	Performance requirements for NCR-MT type 2-O
[bookmark: _Toc130402275][bookmark: _Toc98755732][bookmark: _Toc137554826][bookmark: _Toc98763324][bookmark: _Toc82450306][bookmark: _Toc89949343][bookmark: _Toc145531298][bookmark: _Toc138853888][bookmark: _Toc161665669][bookmark: _Toc106184253][bookmark: _Toc138946569][bookmark: _Toc76542324][bookmark: _Toc74583511][bookmark: _Toc82450954]9.4.1.1	General
This clause includes radiated requirements for the reporting of channel state information (CSI).
[bookmark: _Toc161665670]9.4.1.2	Common test parameters
Parameters specified in Table 9.4.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 9.4.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex Mode
	
	TDD

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 3)
	RBs
	0

	
	Subcarrier spacing
	kHz
	120

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [4] for tested channel bandwidth and subcarrier spacing

	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
	
	1

	
	DMRS ports indexes
	
	{1000} for Rank1
{1000,1001} for Rank2

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	
	Resource Element Offset
	
	2

	NZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	Redundancy version coding sequence
	
	{0,2,3,1}

	Physical signals, channels mapping and precoding
	
	As specified in Annex C.3.1

	Note 1: 	PDSCH is scheduled only on full DL slots without CSI-RS resource and TRS allocated.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [4] for tested channel bandwidth and subcarrier spacing.



[bookmark: _Toc138853889][bookmark: _Toc89949344][bookmark: _Toc138946570][bookmark: _Toc137554827][bookmark: _Toc98755733][bookmark: _Toc82450955][bookmark: _Toc76542325][bookmark: _Toc106184254][bookmark: _Toc145531299][bookmark: _Toc74583512][bookmark: _Toc130402276][bookmark: _Toc98763325][bookmark: _Toc82450307][bookmark: _Toc161665671]9.4.1.3	Reporting of Channel Quality Indicator (CQI)
[bookmark: _Toc161665672]9.4.1.3.1	General
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [11]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
Table 9.4.1.3.1-1: Test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	Default TDD UL-DL pattern (Note 1)
	
	3D1S1U

	Special Slot Configuration
	
	10D+2G+2U

	SNRBB 
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex I.1

	Beamforming Model
	
	As specified in Annex I.3.1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	5/4

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay
	ms
	1.75

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR2-NCRB.1.34-1

	Note 1:	The same requirements are applicable to with different UL-DL patterns.
Note 2:	SSB, TRS, CSI-RS, and/or other unspecified test parameters with respect to TS 38.101-4 [28] are left up to test implementation, if transmitted or needed.
Note 3:	If the NCR-MT reports in an available uplink reporting instance at slot #n based on CQI estimation at a downlink slot not later than slot#(n-4), this reported CQI cannot be applied at the gNB downlink before slot#(n+4).



[bookmark: _Toc161665673]9.4.1.3.2	Minimum requirements
For the parameters specified in Table 9.4.1.3.-1, and using the downlink physical channels specified in Annex B, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

<End of Change 2>

<Start of Change 3>
[bookmark: _Toc61184878][bookmark: _Toc138946629][bookmark: _Toc98763384][bookmark: _Toc29812013][bookmark: _Toc82451014][bookmark: _Toc61183700][bookmark: _Toc137554886][bookmark: _Toc106184313][bookmark: _Toc21127804][bookmark: _Toc37267876][bookmark: _Toc74583571][bookmark: _Toc66386613][bookmark: _Toc61184486][bookmark: _Toc37260488][bookmark: _Toc130402335][bookmark: _Toc53185635][bookmark: _Toc53186011][bookmark: _Toc57821424][bookmark: _Toc82450366][bookmark: _Toc138853948][bookmark: _Toc155358973][bookmark: _Toc57820497][bookmark: _Toc145531358][bookmark: _Toc89949403][bookmark: _Toc61184094][bookmark: _Toc61185268][bookmark: _Toc98755792][bookmark: _Toc76542384][bookmark: _Toc36817565][bookmark: _Toc161665742][bookmark: _Toc76542392][bookmark: _Toc145531366][bookmark: _Toc89949411][bookmark: _Toc98763392][bookmark: _Toc138853956][bookmark: _Toc82451022][bookmark: _Toc137554894][bookmark: _Toc155358981][bookmark: _Toc82450374][bookmark: _Toc98755800][bookmark: _Toc130402343][bookmark: _Toc138946637][bookmark: _Toc106184321][bookmark: _Toc74583579][bookmark: _Toc61184487][bookmark: _Toc89949404][bookmark: _Toc61184879][bookmark: _Toc57820498][bookmark: _Toc29812014][bookmark: _Toc21127805][bookmark: _Toc36817566][bookmark: _Toc61184095][bookmark: _Toc98755793][bookmark: _Toc37267877][bookmark: _Toc98763385][bookmark: _Toc53185636][bookmark: _Toc61185269][bookmark: _Toc61183701][bookmark: _Toc130402336][bookmark: _Toc76542385][bookmark: _Toc82450367][bookmark: _Toc53186012][bookmark: _Toc74583572][bookmark: _Toc106184314][bookmark: _Toc82451015][bookmark: _Toc66386614][bookmark: _Toc57821425][bookmark: _Toc37260489][Annex B (normative):
NCR-MT Reference measurement channels
[Editor note: 	FRC numbers in TS 38.106 and corresponding FRC numbers in TS 38.115-1/-2 are not aligned. RAN4 need to discuss how to handle this issue.]
[bookmark: _Toc161665743]B.1	NCR-MT Demodulation Performance Fixed Reference Channels
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The parameters for the reference measurement channels are specified in table B.1.1-1 for FR1 PDSCH performance requirements.
The parameters for the reference measurement channels are specified in table B.1.1-2 for FR2-1 PDSCH performance requirements.
Table B.1.1-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layer, QPSK
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-NCRB.1.1-1
	M-FR1-NCRB.1.1-2
	M-FR1-NCR.1.1-3
	M-FR1-NCR.1.1-4

	Channel bandwidth
	MHz
	10
	40
	10
	40

	Subcarrier spacing
	kHz
	15
	30
	15
	30

	Allocated resource blocks
	PRBs
	52
	106
	52
	106

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	4
	13
	13

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	0.30
	0.30
	0.48
	0.48

	Number of MIMO layers
	
	1
	1
	1
	1

	Number of DMRS REs
	
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	4096
	8456
	13064
	26632

	Transport block CRC per Slot
	
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	1
	2
	2
	4

	Binary Channel Bits Per Slot
	
	13728
	27984
	27456
	55968



Table B.1.1-2: FRC parameters for FR2-1 PDSCH performance requirements, 1 transmission layer, QPSK
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-NCRB.1.1-1

	Channel bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Allocated resource blocks
	PRBs
	66

	Number of consecutive PDSCH symbols
	
	13

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	6

	Information Bit Payload per Slot 
	
	5504

	Transport block CRC per Slot
	
	24

	Number of Code Blocks per Slot
	
	1

	Binary Channel Bits Per Slot
	
	18282
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The parameters for the reference measurement channels are specified in table B.1.2-1 for FR1 PDSCH performance requirements.
Table B.1.2-1: FRC parameters for FR1 PDSCH performance requirements, 1 transmission layer, 16QAM
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-B.1.2-1
	M-FR1-B.1.2-2

	Channel bandwidth
	MHz
	10
	40

	Subcarrier spacing
	kHz
	15
	30

	Allocated resource blocks
	PRBs
	52
	106

	Number of consecutive PDSCH symbols
	
	12
	12

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	13
	13

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48

	Number of MIMO layers
	
	1
	1

	Number of DMRS REs
	
	12
	12

	Overhead for TBS determination
	
	0
	0

	Information Bit Payload per Slot 
	
	13064
	26632

	Transport block CRC per Slot
	
	24
	24

	Number of Code Blocks per Slot
	
	2
	4

	Binary Channel Bits Per Slot
	
	27456
	55968
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The parameters for the reference measurement channels are specified in table B.1.32-1 for FR1 PDCCH performance requirements.
The parameters for the reference measurement channels are specified in table B.1.32-2 for FR2-1 PDCCH performance requirements.
Table B.1.32-1: FR1 PDCCH Reference Channels
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR1-NCRB.1.23-1
	M-FR1-NCRB.1.23-2
	M-FR1-NCRB.1.23-3
	M-FR1-NCRB.1.23-4
	M-FR1-NCRB.1.23-5
	M-FR1-NCRB.1.23-6

	Subcarrier spacing
	kHz
	15
	15
	15
	30
	30
	30

	CORESET frequency domain allocation
	
	24
	48
	48
	102
	102
	90

	CORESET time domain allocation
	
	2
	2
	1
	1
	1
	1

	Aggregation level
	
	2
	4
	8
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	39
	52
	52
	41
	53
	53



Table B.1.23-2: FR2-1 PDCCH Reference Channels
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-NCRB.1.23-1
	M-FR2-NCRB.1.23-2
	M-FR2-NCRB.1.23-3

	Subcarrier spacing
	kHz
	120
	120
	120

	CORESET frequency domain allocation
	
	60
	60
	60

	CORESET time domain allocation
	
	1
	1
	1

	Aggregation level
	
	2
	4
	8

	DCI Format
	
	1_0
	1_1
	1_1

	Payload (without CRC)
	Bits
	40
	56
	56
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This clause defines the DL signal applicable to the reporting of channel status information.
Tables in this clause specifies the mapping of CQI index to Information Bit payload, which complies with the CQI definition specified in clause 5.2.2.1 of TS 38.214 [11] and with MCS definition specified in clause 5.1.3 of TS 38.214 [11].
Table B.1.34-1: Fixed Reference Channels for FR1 CSI reporting with CQI table 2 and MCS table 2
	Reference channel
	M-FR1-NCRB.1.34-1
	M-FR1-NCRB.1.34-2

	Number of allocated PDSCH resource blocks
	52
	106

	Number of consecutive PDSCH symbols
	12
	12

	Number of PDSCH MIMO layers
	1
	2

	Number of DMRS REs (Note 1)
	24
	24

	Overhead for TBS determination
	0
	0

	Available RE-s for PDSCH
	6240
	12720

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	1480
	2976

	2
	0.3770 
	1
	
	2408
	4744

	3
	0.8770 
	3
	
	5504
	11016

	4
	1.4766 
	5
	16QAM
	9224
	18960

	5
	1.9141 
	7
	
	12040
	24576

	6
	2.4063 
	9
	
	15112
	30728

	7
	2.7305 
	11
	64QAM
	16896
	34816

	8
	3.3223 
	13
	
	20496
	42016

	9
	3.9023 
	15
	
	24576
	49176

	10
	4.5234 
	17
	
	28168
	57376

	11
	5.1152 
	19
	
	31752
	65576

	12
	5.5547 
	21
	256QAM
	34816
	69672

	13
	6.2266
	23
	
	38936
	79896

	14
	6.9141
	25
	
	43032
	88064

	15
	7.4063 
	27
	
	46104
	94248

	NOTE 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2:	PDSCH is only scheduled on slots which are full DL



Table B.1.34-2: Fixed Reference Channels for FR2-1 CSI reporting with CQI table 1 and MCS table 1
	Reference channel
	M-FR2-NCRB.1.34-1

	Number of allocated PDSCH resource blocks
	66

	Number of consecutive PDSCH symbols
	12

	Number of PDSCH MIMO layers
	1

	Number of DMRS REs (Note 1)
	24

	Overhead for TBS determination
	6

	Available RE-s for PDSCH
	7590

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A

	1
	0.1523
	0
	QPSK
	1800

	2
	0.2344
	0
	
	1800

	3
	0.3770
	2
	
	2856

	4
	0.6016
	4
	
	4480

	5
	0.8770
	6
	
	6528

	6
	1.1758
	8
	
	8712

	7
	1.4766
	11
	16QAM
	11016

	8
	1.9141
	13
	
	14343

	9
	2.4063
	15
	
	17928

	10
	2.7305
	18
	64QAM
	20496

	11
	3.3223
	20
	
	25104

	12
	3.9023
	22
	
	29192

	13
	4.5234
	24
	
	33816

	14
	5.1152
	26
	
	38936

	15
	5.5547
	28
	
	42016

	NOTE 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
NOTE 2:	PDSCH is only scheduled on slots which are full DL



[bookmark: _Toc161665748]B.1.52	Fixed Reference Channels for reference sensitivity level, ACS, in-band blocking, out-of-band blocking and receiver intermodulation (QPSK, R=1/3)
The parameters for the FR1 WA NCR-MT reference measurement channels are specified in tables B.1.52-1 for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation.
[bookmark: _Ref43894658]Table B.1.52-1: FRC parameters for FR1 reference sensitivity level for FR1 WA NCR-MT.
	[bookmark: OLE_LINK13][bookmark: OLE_LINK12][bookmark: OLE_LINK11]Reference channel
	G-FR1-A1-22
	G-FR1-A1-23
	G-FR1-A1-24
	G-FR1-A1-25
	G-FR1-A1-26
	G-FR1-A1-27

	Subcarrier spacing (kHz)
	30
	60
	15
	30
	60
	15

	Allocated resource blocks
	11
	11
	106
	51
	24
	25

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	NOTE 1:	DL-DMRS-config-type = 1 with DL-DMRS-max-len = 1, DL-DMRS-add-pos = pos2 with l0 = 2,  l = 6 and 9 as per Table 7.4.1.1.2-3 of TS 38.211 [3].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity 


]

<End of Change 3>
