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[bookmark: _Toc73963113][bookmark: _Toc75260290][bookmark: _Toc75275832][bookmark: _Toc75276343][bookmark: _Toc76541842][bookmark: _Toc82437612][bookmark: _Toc89944978][bookmark: _Toc98753996][bookmark: _Toc106180982][bookmark: _Toc114151027][bookmark: _Toc124151430][bookmark: _Toc124151950][bookmark: _Toc124152470][bookmark: _Toc130397002][bookmark: _Toc130397522][bookmark: _Toc137558626][bookmark: _Toc138862451][bookmark: _Toc145532508][bookmark: _Toc155318787]8.3.1.1.1	General
[bookmark: _Toc73963114][bookmark: _Toc75260291][bookmark: _Toc75275833][bookmark: _Toc75276344][bookmark: _Toc76541843]Unless otherwise stated, for an NCR-MT declared to support more than 4 antenna connectors (for NCR type 1-C), the performance requirement tests for 4 RX antennas shall apply, and the specific connectors used for testing is up to NCR-MT implementation.
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Unless otherwise stated, the tests shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
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[bookmark: _Toc73963116][bookmark: _Toc75260293][bookmark: _Toc75275835][bookmark: _Toc75276346][bookmark: _Toc76541845]Unless otherwise stated, for each subcarrier spacing declared to be supported, if NCR-MT supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.

[bookmark: _Toc82437615][bookmark: _Toc89944981][bookmark: _Toc98753999][bookmark: _Toc106180985][bookmark: _Toc114151030][bookmark: _Toc124151433][bookmark: _Toc124151953][bookmark: _Toc124152473][bookmark: _Toc130397005][bookmark: _Toc130397525][bookmark: _Toc137558629][bookmark: _Toc138862454][bookmark: _Toc145532511][bookmark: _Toc155318790]8.3.1.1.4	Applicability of requirements for NCR-MT features
Unless otherwise stated, for NCR type 1-C, the CSI reporting tests shall apply only in case the number of NZP-CSI-RS ports in the test case satisfies maximum number of ports across all configured NZP-CSI-RS resources per CC declared to be supported (see D.201 in table 4.6-1, maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC).
Unless otherwise stated, for NCR type 1-C, the CSI reporting tests shall apply only in case the PDSCH MIMO rank in the test case does not exceed the maximum number of PDSCH MIMO layers declared to be supported (see D.202 in table 4.6-1, maxNumberMIMO-LayersPDSCH).
Note:	Applicability information may be obtained based on vendor declaration (Section 4.6) or alternatively from reading capability signaling.
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Parameters specified in Table 8.3.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 8.3.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex mode
	
	TDD

	PTRS epre-Ratio
	
	N/A

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

	
	Subcarrier spacing
	kHz
	30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	106

	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

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	DMRS ports indexes
	
	{1000} for Rank1
{1000,1001} for Rank2
{1000,1001,1002} for Rank3
{1000,1001,1002,1003} for Rank4

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

	PTRS configuration
	Frequency density (KPT-RS)
	
	N/A

	
	Time density (LPT-RS)
	
	N/A

	
	Resource Element Offset
	
	N/A

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

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

	NOTE 1:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL.
NOTE 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [22] for tested channel bandwidth and subcarrier spacing.
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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 [23]. 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.
Which specific test(s) are applicable to NCR-MT is based on the test applicability rules defined in clause [8.3.1.1].
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The minimum requirement is in TS 38.106 [2] clause [8.3.1].
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The test shall verify the receiver's ability to report CQI values accordance with the CQI definition given in TS 38.214 [23].
[bookmark: _Toc73963120][bookmark: _Toc75260297][bookmark: _Toc75275839][bookmark: _Toc75276350][bookmark: _Toc76541849][bookmark: _Toc82437620][bookmark: _Toc89944986][bookmark: _Toc98754004][bookmark: _Toc106180990][bookmark: _Toc114151035][bookmark: _Toc124151438][bookmark: _Toc124151958][bookmark: _Toc124152478][bookmark: _Toc130397010][bookmark: _Toc130397530][bookmark: _Toc137558635][bookmark: _Toc138862460][bookmark: _Toc145532517][bookmark: _Toc155318796]8.3.2.4	Method of test
8.3.2.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
8.3.2.4.2	Test procedure
1)	Connect the NCR-MT tester generating the wanted signal and AWGN generators to all NCR-MT TAB connectors for diversity reception via a combining network as shown in annex D.5 and D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.3.2.4.2-1.
Table 8.3.2.4.2-1: AWGN power level at the NCR-MT input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	30 kHz
	40
	-77.2 dBm / 38.16MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding DL reference measurement channel defined in annex A and the test parameters in table 8.3.2.4.2-2 to table 8.3.2.4.2-5.
Table 8.3.2.4.2-2: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

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

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Annex J.3

	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)
	
	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

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-B.1.4-1

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



Table 8.3.2.4.2-3: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

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

	SNR
	 dB
	6
	7
	12
	13

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x4

	Beamforming Model
	
	As specified in Annex J.3

	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)
	
	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

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-B.1.4-1

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



Table 8.3.2.4.2-4: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

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

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Annex J.3

	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)
	
	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

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-B.1.4-2

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



Table 8.3.2.4.2-5: Test parameters for testing CQI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

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

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x4

	Beamforming Model
	
	As specified in Annex J.3

	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)
	
	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

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator 
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	M-FR1-B.1.4-2

	NOTE 1: The same requirements are applicable for TDD with different UL-DL pattern.



4)	Adjust the equipment so that required SNR specified in table 8.3.2.4.2-2 to 8.3.2.4.2-5 is achieved at the NCR-MT input.
5)	For each test specified in table 8.3.2.4.2-2 to 8.3.2.4.2-5 applicable for the NCR-MT, measure the median CQI and the BLER at median CQI and (median CQI+1 or median CQI-1) as per clause 8.3.2.5.
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For the parameters specified in Table 8.3.2.4.2-2 to 8.3.2.4.2-5, and using the downlink physical channels specified in Annex A, the test 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.
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