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7.1.2.2.5.1	Test requirement for NCR-MT type 2-O
The throughput or BLER shall be equal to or larger than the fraction of maximum throughput of BLER for the FRCs stated in Tables 7.1.2.2.5.2-1 and 7.1.2.2.5.2-2 at the given SNR with the test parameters stated in Table 7.1.2.2.4.2-1.
Table 7.1.2.2.5.2-1: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex H)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex I)
	Antenna configuration
	Fraction of maximum throughput (%)
	SNR
(dB)

	1-1
	M-FR2-A.3.0-1M-FR2-H.1-1
	100/120
	TDLA30-75
	2x2, ULA Low
	70
	-0.1



Table 7.1.2.2.5.2-2: Minimum requirements for PDSCH Type A with Rank 1
	Test number
	FRC (Annex H)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation conditions (Annex I)
	Antenna configuration
	Fraction of maximum BLER (%)
	SNR
(dB)

	1-1
	M-FR2-A.3.0-1M-FR2-H.1-1
	100/120
	TDLA30-75
	2x2, ULA Low
	1
	3.6
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7.1.2.3.5.1	Test requirement for NCR-MT type 2-O
The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 7.1.2.3.5.1-1 at the given SNR with the test parameters stated in Table 7.1.2.3.4.2-1.
Table 7.1.2.3.5.2-1: Minimum requirements for PDCCH
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	FRC (Annex H)
	Propagation conditions (Annex I)
	Antenna configuration
	Pm-dsg (%)
	SNR
(dB)

	1-1
	100/120
	60
	1
	2
	M-FR2-A.3.4-1M-FR2-H.2-1
	TDLA30-75
	1x2, ULA Low
	1
	8.1

	1-2
	100/120
	60
	1
	4
	M-FR2-A.3.4-2M-FR2-H.2-2
	TDLA30-75
	1x2, ULA Low
	1
	4.6

	1-3
	100/120
	60
	1
	8
	M-FR2-A.3.4-3M-FR2-H.2-3
	TDLA30-75
	2x2, ULA Low
	1
	1.9



--------------next change-------------
7.1.3.2.4.2	Procedure
1)	Place the NCR-MT with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex E.7.
2)	Align the manufacturer declared coordinate system orientation of the NCR-MT with the test system.
3)	Set the NCR-MT in the declared direction to be tested.
4)	Connect the NCR-MT tester generating the wanted signal and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.7. Each of the demodulation branch signals should be transmitted on one polarization of the test antenna(s).
5)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex H, and according to additional test parameters listed in table 7.1.3.2.4.2-1.
Table 7.1.3.2.4.2-1: Test parameters for testing CQI reporting requirements for FR2
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	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

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	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 (Annex H)
	
	M-FR2-A.3.5-1As specified in Table H.3-1, M-FR2-H.3-1

	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 [16] 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 PMI estimation at a downlink slot not later than slot#(n-4), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
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[Annex H (normative): 
NCR-MT Fixed Reference Channels
[Editor note:	FRC numbers in TS 38.106 and corresponding FRC numbers in TS 38.11-1/-2 are not aligned. RAN 4 need to discuss how to handle this issue]
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The parameters for the reference measurement channels are specified in table H.1.1-1 for FR2-1 PDSCH performance requirements.
Table H.1.1-1: FRC parameters for FR2-1 PDSCH performance requirements, 1 transmission layer, QPSK
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-A.3.0-1

	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 H.1.2-1 for FR2-1 PDCCH performance requirements.
Table H.1.2-1: FR2-1 PDCCH Reference Channels
	Parameter
	Unit
	Value

	Reference channel
	
	M-FR2-A.3.4-1
	M-FR2-A.3.4-2
	M-FR2-A.3.4-3

	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 H.1.3-1: Fixed Reference Channels for FR2-1 CSI reporting with CQI table 1 and MCS table 1
	Reference channel
	M-FR2-A.3.5-1

	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



H.1	Fixed Reference Channels for PDSCH performance requirements (QPSK)
The parameters for the reference measurement channels are specified in table H.1-1 for FR2 PDSCH performance requirements.
Table H.1-1: Fixed Reference Channels for FR2-1 PDSCH (QPSK)
	Parameter
	Unit
	M-FR2-H.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



[bookmark: _Toc75165437][bookmark: _Toc75334361][bookmark: _Toc75508553][bookmark: _Toc75816292][bookmark: _Toc76541450][bookmark: _Toc76542017][bookmark: _Toc82429907][bookmark: _Toc89940158][bookmark: _Toc98754484][bookmark: _Toc106178298][bookmark: _Toc114149016][bookmark: _Toc124151261][bookmark: _Toc130393801][bookmark: _Toc137562188][bookmark: _Toc138871330][bookmark: _Toc145534780][bookmark: _Toc155287553]H.2	Fixed Reference Channels for PDCCH performance requirements
The parameters for the reference measurement channels are specified in table H.2-1 for FR2-1 PDCCH performance requirements.
Table H.2-1: Fixed Reference Channels for FR2-1 PDCCH
	Reference channel
	M-FR2-H.2-1
	M-FR2-H.2-2
	M-FR2-H.2-3

	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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The parameters for the reference measurement channels are specified in table H.3-1 for FR2-1 CQI reporting requirements with the CQI definition specified in clause 5.2.2.1 of TS 38.214 [15] and with the MCS definition specified in clause 5.1.3 of TS 38.214 [15]. 


Table H.3-1: FRC for FR2-1 CQI reporting with CQI table 1 and MCS table 1
	Reference channel
	M-FR2-H.3-1

	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


]
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