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<Start of Change 1>
[bookmark: _Toc106178246][bookmark: _Toc130393749][bookmark: _Toc75508501][bookmark: _Toc89940106][bookmark: _Toc75334309][bookmark: _Toc76541965][bookmark: _Toc82429855][bookmark: _Toc75165385][bookmark: _Toc145534728][bookmark: _Toc124151209][bookmark: _Toc75816240][bookmark: _Toc155287501][bookmark: _Toc76541398][bookmark: _Toc138871278][bookmark: _Toc137562136][bookmark: _Toc98754432][bookmark: _Toc114148964]7.1.2	Demodulation performance requirements
[bookmark: _Toc138871279][bookmark: _Toc75165386][bookmark: _Toc76541399][bookmark: _Toc75334310][bookmark: _Toc124151210][bookmark: _Toc82429856][bookmark: _Toc106178247][bookmark: _Toc75816241][bookmark: _Toc155287502][bookmark: _Toc114148965][bookmark: _Toc89940107][bookmark: _Toc98754433][bookmark: _Toc137562137][bookmark: _Toc130393750][bookmark: _Toc75508502][bookmark: _Toc76541966][bookmark: _Toc145534729]7.1.2.1	General
[bookmark: _Toc124151211][bookmark: _Toc75508503][bookmark: _Toc82429857][bookmark: _Toc145534730][bookmark: _Toc76541967][bookmark: _Toc130393751][bookmark: _Toc155287503][bookmark: _Toc137562138][bookmark: _Toc138871280][bookmark: _Toc114148966][bookmark: _Toc106178248][bookmark: _Toc98754434][bookmark: _Toc75334311][bookmark: _Toc89940108][bookmark: _Toc75165387][bookmark: _Toc75816242][bookmark: _Toc76541400]7.1.2.1.1	Applicability rule for NCR-MT
7.1.2.1.1.1	General
Unless otherwise stated, for an NCR-MT declared to support more than 2 demodulation branches (for NCR-MT type 2-O), the performance requirement tests for 2 demodulation branches shall apply, and demodulation branches is up to NCR-MT implementation.
The tests requiring more than [20] dB SNR level are set to N/A in the test requirements.
7.1.2.1.1.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, the tests shall apply only for each subcarrier spacing declared to be supported (see D.7 in table 4.6-1).
7.1.2.1.1.3	Applicability of requirements for TDD with different UL-DL patterns
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: _Toc155287504][bookmark: _Toc124151212][bookmark: _Toc114148967][bookmark: _Toc145534731][bookmark: _Toc75334312][bookmark: _Toc76541968][bookmark: _Toc137562139][bookmark: _Toc98754435][bookmark: _Toc82429858][bookmark: _Toc138871281][bookmark: _Toc75508504][bookmark: _Toc75165388][bookmark: _Toc76541401][bookmark: _Toc130393752][bookmark: _Toc75816243][bookmark: _Toc106178249][bookmark: _Toc89940109]7.1.2.2	Performance requirements for PDSCH
[bookmark: _Toc82429859][bookmark: _Toc155287505][bookmark: _Toc76541402][bookmark: _Toc75334313][bookmark: _Toc76541969][bookmark: _Toc138871282][bookmark: _Toc114148968][bookmark: _Toc124151213][bookmark: _Toc75165389][bookmark: _Toc75816244][bookmark: _Toc89940110][bookmark: _Toc75508505][bookmark: _Toc130393753][bookmark: _Toc98754436][bookmark: _Toc145534732][bookmark: _Toc106178250][bookmark: _Toc137562140]7.1.2.2.1	Definition and applicability
The performance requirement of PDSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex H.
Which specific test(s) are applicable to NCR-MT is based on the test applicability rules defined in clause 7.1.2.1.1.
[bookmark: _Toc75334314][bookmark: _Toc76541970][bookmark: _Toc75816245][bookmark: _Toc75508506][bookmark: _Toc114148969][bookmark: _Toc138871283][bookmark: _Toc75165390][bookmark: _Toc76541403][bookmark: _Toc137562141][bookmark: _Toc130393754][bookmark: _Toc82429860][bookmark: _Toc145534733][bookmark: _Toc98754437][bookmark: _Toc106178251][bookmark: _Toc155287506][bookmark: _Toc124151214][bookmark: _Toc89940111]7.1.2.2.2	Minimum requirements
For NCR-MT type 2-O, the minimum requirement is in TS 38.106 [2], clause 9.3.1.1.
[bookmark: _Toc98754438][bookmark: _Toc106178252][bookmark: _Toc145534734][bookmark: _Toc76541404][bookmark: _Toc130393755][bookmark: _Toc75165391][bookmark: _Toc138871284][bookmark: _Toc114148970][bookmark: _Toc124151215][bookmark: _Toc75816246][bookmark: _Toc82429861][bookmark: _Toc75334315][bookmark: _Toc75508507][bookmark: _Toc137562142][bookmark: _Toc155287507][bookmark: _Toc76541971][bookmark: _Toc89940112]7.1.2.2.3	Test purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc138871285][bookmark: _Toc106178253][bookmark: _Toc130393756][bookmark: _Toc137562143][bookmark: _Toc114148971][bookmark: _Toc76541405][bookmark: _Toc82429862][bookmark: _Toc155287508][bookmark: _Toc75165392][bookmark: _Toc145534735][bookmark: _Toc75334316][bookmark: _Toc98754439][bookmark: _Toc76541972][bookmark: _Toc75508508][bookmark: _Toc89940113][bookmark: _Toc75816247][bookmark: _Toc124151216]7.1.2.2.4	Method of test
7.1.2.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M, see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.x in table 4.6-1).
7.1.2.2.4.2	Test 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.6.
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, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.6. 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 I, and according to additional test parameters listed in table 7.1.2.2.4.2-1.
Table: 7.1.2.2.4.2-1 Test parameters for testing PDSCH
	Parameter
	NCR-MT type 2-O

	Cyclic prefix
	Normal

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

	HARQ
	Maximum number of HARQ transmissions
	4 for Table 7.1.2.2.5.2-1
1 for Table 7.1.2.2.5.2-2

	
	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
	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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex I.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the NCR-MT receiver is as specified in clause 7.1.2.2.5.1 for NCR-MT type 2-O respectively, and that the SNR at the NCR-MT receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 7.1.2.2.4.2-2.
Table 7.1.2.2.4.2-2: AWGN power level at the NCR-MT input
	NCR-MT type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	NCR-MT type 2-O
	120
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	NOTE 2:	ΔFR2_REFSENS = -3 dB as described in clause 6.1, since the OTA REFSENS reference direction (as declared in D.x in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.y in table 4.6-1.



8)	For reference channels applicable to the NCR-MT, measure the throughput and BLER.
[bookmark: _Toc98754440][bookmark: _Toc75334317][bookmark: _Toc76541406][bookmark: _Toc138871286][bookmark: _Toc137562144][bookmark: _Toc124151217][bookmark: _Toc114148972][bookmark: _Toc145534736][bookmark: _Toc130393757][bookmark: _Toc89940114][bookmark: _Toc75165393][bookmark: _Toc75816248][bookmark: _Toc76541973][bookmark: _Toc82429863][bookmark: _Toc106178254][bookmark: _Toc75508509][bookmark: _Toc155287509]7.1.2.2.5	Test requirements
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-NCRH.1.1-1
	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-NCRH.1.1-1
	100/120
	TDLA30-75
	2x2, ULA Low
	1
	3.6


[bookmark: _Toc75508510][bookmark: _Toc124151218][bookmark: _Toc75334318][bookmark: _Toc138871287][bookmark: _Toc145534737][bookmark: _Toc106178255][bookmark: _Toc114148973][bookmark: _Toc98754441][bookmark: _Toc82429864][bookmark: _Toc137562145][bookmark: _Toc76541407][bookmark: _Toc130393758][bookmark: _Toc75165394][bookmark: _Toc75816249][bookmark: _Toc76541974][bookmark: _Toc155287510][bookmark: _Toc89940115]7.1.2.3	Demodulation performance requirements for PDCCH
[bookmark: _Toc82429865][bookmark: _Toc75334319][bookmark: _Toc75508511][bookmark: _Toc124151219][bookmark: _Toc138871288][bookmark: _Toc145534738][bookmark: _Toc155287511][bookmark: _Toc106178256][bookmark: _Toc89940116][bookmark: _Toc98754442][bookmark: _Toc130393759][bookmark: _Toc137562146][bookmark: _Toc75165395][bookmark: _Toc76541975][bookmark: _Toc75816250][bookmark: _Toc76541408][bookmark: _Toc114148974]7.1.2.3.1	Definition and applicability
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
Which specific test(s) are applicable to NCR-MT is based on the test applicability rules defined in clause 7.1.2.1.1.
[bookmark: _Toc75165396][bookmark: _Toc76541976][bookmark: _Toc130393760][bookmark: _Toc145534739][bookmark: _Toc89940117][bookmark: _Toc138871289][bookmark: _Toc98754443][bookmark: _Toc75816251][bookmark: _Toc75334320][bookmark: _Toc114148975][bookmark: _Toc75508512][bookmark: _Toc106178257][bookmark: _Toc82429866][bookmark: _Toc155287512][bookmark: _Toc76541409][bookmark: _Toc137562147][bookmark: _Toc124151220]7.1.2.3.2	Minimum requirement
For NCR-MT type 2-O, the minimum requirement is in TS 38.106 [2], clause 9.3.1.2.
[bookmark: _Toc89940118][bookmark: _Toc75165397][bookmark: _Toc98754444][bookmark: _Toc82429867][bookmark: _Toc145534740][bookmark: _Toc130393761][bookmark: _Toc76541977][bookmark: _Toc138871290][bookmark: _Toc155287513][bookmark: _Toc76541410][bookmark: _Toc114148976][bookmark: _Toc106178258][bookmark: _Toc137562148][bookmark: _Toc75816252][bookmark: _Toc124151221][bookmark: _Toc75508513][bookmark: _Toc75334321]7.1.2.3.3	Test purpose
The test shall verify the receiver's ability to detect the Downlink Scheduling Grant (Pm-dsg) under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc130393762][bookmark: _Toc75508514][bookmark: _Toc75334322][bookmark: _Toc98754445][bookmark: _Toc76541411][bookmark: _Toc89940119][bookmark: _Toc114148977][bookmark: _Toc75816253][bookmark: _Toc75165398][bookmark: _Toc76541978][bookmark: _Toc145534741][bookmark: _Toc137562149][bookmark: _Toc82429868][bookmark: _Toc155287514][bookmark: _Toc106178259][bookmark: _Toc124151222][bookmark: _Toc138871291]7.1.2.3.4	Method of test
7.1.2.3.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M, see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.x in table 4.6-1).
7.1.2.3.4.2	Test 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.6.
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, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in annex E.6. 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 7.1.2.3.4.2-1.
Table: 7.1.2.3.4.2-1 Test parameters for testing PDCCH
	Parameter
	NCR-MT type 2-O

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note)
	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
	3 for test with aggregation level 2, 8
2 for test with aggregation level 4

	REG bundle size
	2 for test with aggregation level 2, 8
6 for test with aggregation level 4

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



6)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex I.
7)	Adjust the test signal mean power so the calibrated radiated SNR value at the NCR-MT receiver is as specified in clause 7.1.2.3.5.1 for NCR-MT type 2-O respectively, and that the SNR at the NCR-MT receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 7.1.2.3.4.2-2.
Table 7.1.2.3.4.2-2: AWGN power level at the NCR-MT input
	NCR-MT type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	NCR-MT type 2-O
	120
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	NOTE 1:	ΔFR2_REFSENS = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction (as declared in D.x in table 4.6-1) is used for testing.
NOTE 2:	EISREFSENS_50M as declared in D.y in table 4.6-1.



8)	For reference channels applicable to the NCR-MT, measure the miss-detection of the Downlink Scheduling Grant (Pm-dsg).

[bookmark: _Toc82429869][bookmark: _Toc75334323][bookmark: _Toc145534742][bookmark: _Toc138871292][bookmark: _Toc89940120][bookmark: _Toc124151223][bookmark: _Toc76541412][bookmark: _Toc137562150][bookmark: _Toc106178260][bookmark: _Toc114148978][bookmark: _Toc75165399][bookmark: _Toc75816254][bookmark: _Toc130393763][bookmark: _Toc75508515][bookmark: _Toc76541979][bookmark: _Toc98754446][bookmark: _Toc155287515]7.1.2.3.5	Test requirements
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-NCRH.1.22-1
	TDLA30-75
	1x2, ULA Low
	1
	8.1

	1-2
	100/120
	60
	1
	4
	M-FR2-NCRH.1.22-2
	TDLA30-75
	1x2, ULA Low
	1
	4.6

	1-3
	100/120
	60
	1
	8
	M-FR2-NCRH.1.22-3
	TDLA30-75
	2x2, ULA Low
	1
	1.9


7.1.3	CSI reporting requirements
[bookmark: _Toc130393765][bookmark: _Toc75816256][bookmark: _Toc98754448][bookmark: _Toc114148980][bookmark: _Toc75165401][bookmark: _Toc138871294][bookmark: _Toc75508517][bookmark: _Toc75334325][bookmark: _Toc89940122][bookmark: _Toc76541414][bookmark: _Toc82429871][bookmark: _Toc106178262][bookmark: _Toc137562152][bookmark: _Toc124151225][bookmark: _Toc145534744][bookmark: _Toc76541981]7.1.3.1	General
[bookmark: _Toc75508518][bookmark: _Toc76541982][bookmark: _Toc75334326][bookmark: _Toc114148981][bookmark: _Toc75816257][bookmark: _Toc76541415][bookmark: _Toc98754449][bookmark: _Toc75165402][bookmark: _Toc89940123][bookmark: _Toc124151226][bookmark: _Toc138871295][bookmark: _Toc137562153][bookmark: _Toc145534745][bookmark: _Toc82429872][bookmark: _Toc106178263][bookmark: _Toc130393766]7.1.3.1.1	Applicability of requirements
Unless otherwise stated, the tests shall apply only for each subcarrier spacing declared to be supported. 
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: _Toc75816258][bookmark: _Toc137562154][bookmark: _Toc76541416][bookmark: _Toc145534746][bookmark: _Toc138871296][bookmark: _Toc98754450][bookmark: _Toc130393767][bookmark: _Toc82429873][bookmark: _Toc124151227][bookmark: _Toc89940124][bookmark: _Toc106178264][bookmark: _Toc75334327][bookmark: _Toc75508519][bookmark: _Toc114148982][bookmark: _Toc75165403][bookmark: _Toc76541983]7.1.3.1.2	Common test parameters
Parameters specified in Table 7.1.3.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 7.1.3.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex mode
	
	TDD

	PTRS epre-Ratio
	
	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
	66

	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
	
	Config 2

	
	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

	
	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}



[bookmark: _Toc75508520][bookmark: _Toc75165404][bookmark: _Toc137562155][bookmark: _Toc138871297][bookmark: _Toc82429874][bookmark: _Toc76541417][bookmark: _Toc75816259][bookmark: _Toc89940125][bookmark: _Toc98754451][bookmark: _Toc130393768][bookmark: _Toc106178265][bookmark: _Toc114148983][bookmark: _Toc145534747][bookmark: _Toc76541984][bookmark: _Toc75334328][bookmark: _Toc124151228]7.1.3.2	Reporting of Channel Quality Indicator (CQI)
[bookmark: _Toc75334329][bookmark: _Toc75508521][bookmark: _Toc75816260][bookmark: _Toc76541418][bookmark: _Toc76541985][bookmark: _Toc114148984][bookmark: _Toc124151229][bookmark: _Toc106178266][bookmark: _Toc82429875][bookmark: _Toc89940126][bookmark: _Toc98754452][bookmark: _Toc130393769][bookmark: _Toc137562156][bookmark: _Toc138871298][bookmark: _Toc145534748][bookmark: _Toc75165405]7.1.3.2.1	Definition and applicability
The performance requirement of CSI reporting is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [15]. 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: _Toc114148985][bookmark: _Toc75508522][bookmark: _Toc106178267][bookmark: _Toc98754453][bookmark: _Toc89940127][bookmark: _Toc75165406][bookmark: _Toc75334330][bookmark: _Toc145534749][bookmark: _Toc75816261][bookmark: _Toc76541419][bookmark: _Toc76541986][bookmark: _Toc82429876][bookmark: _Toc130393770][bookmark: _Toc137562157][bookmark: _Toc124151230][bookmark: _Toc138871299]7.1.3.2.2	Minimum requirement
The minimum requirement for NCR-MT type 2-O is in TS 38.106 [2] clause 9.4.1.
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The test shall verify the receiver's ability to report correct median CQI and expected BLER performance under AWGN conditions.
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7.1.3.2.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
Direction to be tested: OTA REFSENS receiver target reference direction (see D.x in table 4.6-1).
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
	
	M-FR2-NCR.1.3-1As 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).



7)	Adjust the test signal mean power so the calibrated radiated SNR value at the NCR-MT receiver is as specified in clause 7.1.3.2.5.1, and that the SNR at the NCR-MT receiver is not impacted by the noise floor.
	The power level for the transmission may be set such that the AWGN level at the RIB is equal to the AWGN level in table 7.1.3.2.4.2-2.
Table 7.2.3.2.4.2-2: AWGN power level at the NCR-MT input
	NCR-MT type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	NCR-MT type 2-O
	120 
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	NOTE 1:	ΔFR2_REFSENS = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction (as declared in D.x in table 4.6-1) is used for testing.
NOTE 2:	EISREFSENS_50M as declared in D.y in table 4.6-1.



8)	For reference channels applicable to the NCR-MT, measure the median CQI and the BLER at (median CQI +1) and (median CQI -1).
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7.1.3.2.5.1	Test requirement for NCR type 2-O
For the parameters specified in Table 7.1.3.2.4.2-1, the minimum requirements are specified by the following:
a)	the reported CQI value 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, 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, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
<End of Change 1>
<Start of Change 2>
[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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H.1.1	Fixed Reference Channels for PDSCH performance requirements (QPSK)
The parameters for the reference measurement channels are specified in table H.1.1-11 for FR2 PDSCH performance requirements.

Table H.1.1-11: FRC parameters for FR2-1 PDSCH performance requirements, 1 transmission layer, QPSKFixed Reference Channels for FR2-1 PDSCH (QPSK)
	Parameter
	Unit
	M-FR2-H.1-1Value

	Reference Channel
	
	M-FR2-NCR.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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H.1.2	Fixed Reference Channels for PDCCH performance requirements
The parameters for the reference measurement channels are specified in table H.1.22-21 for FR2-1 PDCCH performance requirements.

Table H.1.22-21: Fixed Reference Channels for FR2-1 PDCCH
	Reference channel
	M-FR2-NCRH.1.22-1
	M-FR2-NCRH.1.22-2
	M-FR2-NCRH.1.22-3

	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 Ttable H.1.3-1 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.1.33-1: FRC for FR2-1 CQI reporting with CQI table 1 and MCS table 1
	Reference channel
	M-FR2-NCR.1.3-1-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


]

<End of Change 2>

