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Texts will be added.
Table 4.1.2.4-1: Maximum Test System Uncertainty for FR1 OTA performance requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8.1 PUSCH, PUCCH, PRACH with single antenna port and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.1 PRACH with single antenna port and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB


	8.1 PUSCH with two antenna port and fading channel
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8.2 PDCCH with 1Tx and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.2 PDSCH, PDCCH, CSI reporting with 2Tx and fading channel
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8.2 PDSCH, CSI reporting with 4Tx and fading channel
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8.2 CSI reporting with 8Tx and fading channel
	[± 0.8 dB]
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty [±0.7 dB] for MIMO

	8.2 CSI reporting with 2Tx and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB




Table 4.1.2.4-2: Maximum Test System Uncertainty for FR1 OTA performance requirements
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	8.1 PUSCH, PUCCH, PRACH with single antenna port and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.1 PRACH with single antenna port and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB


	8.1 PUSCH with two antenna port and fading channel
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8.2 PDCCH with 1Tx and fading channel
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.2 PDSCH, PDCCH, CSI reporting with 2Tx and fading channel
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8.2 CSI reporting with 2Tx and AWGN
	± 0.3 dB
	Signal-to-noise ratio uncertainty ±0.3 dB



[Editor note: table(s) to added]

<END OF THE CHANGE 1>

<START OF THE CHANGE 2>
8.2.2.3.5.1	Test requirement for IAB type 1-O
The Pm-dsg shall be equal to or smaller than 1%, for the cases stated in Table 8.2.2.3.5.1-1 at the given SNR with the test parameters stated in Table 8.2.2.3.4.2-1.
Table 8.2.2.3.5.1-1: Minimum requirements for PDCCH
	Test number
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	FRC (Annex A)
	Propagation conditions (Annex J)
	Antenna configuration
	Pm-dsg (%)
	SNR
(dB)

	1
	40/30
	102
	1
	2
	M-FR1-A.3.4-1
	TDLA30-10
	1x2, ULA Low
	1
	7.9

	2
	40/30
	102
	1
	4
	M-FR1-A.3.4-12
	TDLA30-10
	1x2, ULA Low
	1
	5.8

	3
	40/30
	90
	1
	8
	M-FR1-A.3.4-13
	TDLA30-10
	2x2, ULA Low
	1
	0.3



<END OF THE CHANGE 2>

<START OF THE CHANGE 3>
[bookmark: _Toc75165400][bookmark: _Toc75334324][bookmark: _Toc75508516][bookmark: _Toc75816255][bookmark: _Toc76541413][bookmark: _Toc76541980][bookmark: _Toc82429870][bookmark: _Toc89940121][bookmark: _Toc98754447][bookmark: _Toc106178261][bookmark: _Toc114148979][bookmark: _Toc124151224][bookmark: _Toc130393764][bookmark: _Toc137562151][bookmark: _Toc138871293]8.2.3	CSI reporting requirements
[bookmark: _Toc75165401][bookmark: _Toc75334325][bookmark: _Toc75508517][bookmark: _Toc75816256][bookmark: _Toc76541414][bookmark: _Toc76541981][bookmark: _Toc82429871][bookmark: _Toc89940122][bookmark: _Toc98754448][bookmark: _Toc106178262][bookmark: _Toc114148980][bookmark: _Toc124151225][bookmark: _Toc130393765][bookmark: _Toc137562152][bookmark: _Toc138871294]8.2.3.1	General
[bookmark: _Toc75334326][bookmark: _Toc75508518][bookmark: _Toc75816257][bookmark: _Toc76541415][bookmark: _Toc76541982][bookmark: _Toc75165402][bookmark: _Toc82429872][bookmark: _Toc89940123][bookmark: _Toc98754449][bookmark: _Toc106178263][bookmark: _Toc114148981][bookmark: _Toc124151226][bookmark: _Toc130393766][bookmark: _Toc137562153][bookmark: _Toc138871295]8.2.3.1.1	Applicability of requirements
8.2.3.1.1.1	General
Unless otherwise stated, for a IAB-MT declared to support more than 2 demodulation branches (for IAB-MT type 1-O and IAB-MT type 2-O), the performance requirement tests for 2 demodulation branches shall apply, and the mapping between connectors and demodulation branches is up to IAB-MT implementation. 
The tests requiring more than [20] dB SNR level are set to N/A in the test requirements.
[bookmark: _Toc73963114][bookmark: _Toc75260291][bookmark: _Toc75275833][bookmark: _Toc75276344]8.2.3.1.1.2	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).
[bookmark: _Toc73963115][bookmark: _Toc75260292][bookmark: _Toc75275834][bookmark: _Toc75276345]8.2.3.1.1.3	Applicability of requirements for TDD with different UL-DL patterns
Unless otherwise stated, for each subcarrier spacing declared to be supported, if IAB-MT supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.
8.2.3.1.1.4	Applicability of PMI/RI requirements 
Testing of performance requirements for RI and PMI reporting is optional.
8.2.3.1.1.5	Applicability of requirements for IAB-MT features
Unless otherwise stated, for IAB type 1-O, the CSI reporting tests (clauses 8.2.3.3, 8.2.3.4) 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 IAB type 1-O, the CSI reporting tests (clauses 8.2.3.2, 8.2.3.3, 8.2.3.4) 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).
Unless otherwise stated, for IAB type 2-O, the CSI reporting tests (clauses 8.2.3.2, 8.2.3.3, 8.2.3.4) shall apply only for the PT-RS option declared to be supported (see D.203 in table 4.6-1, onePortPTRS).
NOTE:	Applicability information may be obtained based on vendor declaration (Section 4.6) or alternatively from reading capability signaling.

[bookmark: _Toc75165403][bookmark: _Toc75334327][bookmark: _Toc75508519][bookmark: _Toc75816258][bookmark: _Toc76541416][bookmark: _Toc76541983][bookmark: _Toc82429873][bookmark: _Toc89940124][bookmark: _Toc98754450][bookmark: _Toc106178264][bookmark: _Toc114148982][bookmark: _Toc124151227][bookmark: _Toc130393767][bookmark: _Toc137562154][bookmark: _Toc138871296]8.2.3.1.2	Common test parameters
Parameters specified in Table 8.2.3.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 8.2.3.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value FR1
	Value FR2

	PDSCH transmission scheme
	
	Transmission scheme 1
	Transmission scheme 1

	Duplex mode
	
	TDD
	TDD

	PTRS epre-Ratio
	
	N/A
	0

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

	
	Subcarrier spacing
	kHz
	30
	120

	DL BWP configuration #1
	Cyclic prefix
	
	Normal
	Normal

	
	RB offset
	RBs
	0
	0

	
	Number of contiguous PRB
	PRBs
	106
	66

	Active DL BWP index
	
	1
	1

	PDSCH configuration
	Mapping type
	
	Type A
	Type A

	
	k0
	
	0
	0

	
	Starting symbol (S) 
	
	2
	2

	
	Length (L)
	
	12
	12

	
	PDSCH aggregation factor
	
	1
	1

	
	PRB bundling type
	
	Static
	Static

	
	PRB bundling size
	
	2
	2

	
	Resource allocation type
	
	Type 0
	type 0

	
	RBG size
	
	
	Config 2

	
	VRB-to-PRB mapping type
	
	Non-interleaved
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1
	Type 1

	
	Number of additional DMRS
	
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1
	1

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

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

	PTRS configuration
	Frequency density (KPT-RS)
	
	N/A
	2

	
	Time density (LPT-RS)
	
	N/A
	1

	
	Resource Element Offset
	
	N/A
	2

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

	Redundancy version coding sequence
	
	{0,2,3,1}
	{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 [16] or 38.101-2 [17] for tested channel bandwidth and subcarrier spacing.



[bookmark: _Toc75165404][bookmark: _Toc75334328][bookmark: _Toc75508520][bookmark: _Toc75816259][bookmark: _Toc76541417][bookmark: _Toc76541984][bookmark: _Toc82429874][bookmark: _Toc89940125][bookmark: _Toc98754451][bookmark: _Toc106178265][bookmark: _Toc114148983][bookmark: _Toc124151228][bookmark: _Toc130393768][bookmark: _Toc137562155][bookmark: _Toc138871297]8.2.3.2	Reporting of Channel Quality Indicator (CQI)
[bookmark: _Toc75165405][bookmark: _Toc75334329][bookmark: _Toc75508521][bookmark: _Toc75816260][bookmark: _Toc76541418][bookmark: _Toc76541985][bookmark: _Toc82429875][bookmark: _Toc89940126][bookmark: _Toc98754452][bookmark: _Toc106178266][bookmark: _Toc114148984][bookmark: _Toc124151229][bookmark: _Toc130393769][bookmark: _Toc137562156][bookmark: _Toc138871298]8.2.3.2.1	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 [27]. 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: _Toc75165406][bookmark: _Toc75334330][bookmark: _Toc75508522][bookmark: _Toc75816261][bookmark: _Toc76541419][bookmark: _Toc76541986][bookmark: _Toc82429876][bookmark: _Toc89940127][bookmark: _Toc98754453][bookmark: _Toc106178267][bookmark: _Toc114148985][bookmark: _Toc124151230][bookmark: _Toc130393770][bookmark: _Toc137562157][bookmark: _Toc138871299]8.2.3.2.2	Minimum requirement
The minimum requirement for IAB-MT type 1-O is in TS 38.174 [2] clause 11.2.3.1.1
The minimum requirement for IAB-MT type 2-O is in TS 38.174 [2] clause 11.2.3.2.2.
[bookmark: _Toc75165407][bookmark: _Toc75334331][bookmark: _Toc75508523][bookmark: _Toc75816262][bookmark: _Toc76541420][bookmark: _Toc76541987][bookmark: _Toc82429877][bookmark: _Toc89940128][bookmark: _Toc98754454][bookmark: _Toc106178268][bookmark: _Toc114148986][bookmark: _Toc124151231][bookmark: _Toc130393771][bookmark: _Toc137562158][bookmark: _Toc138871300]8.2.3.2.3	Test purpose
The test shall verify the receiver's ability to report correct median CQI and expected BLER performance under AWGN conditions.
[bookmark: _Toc75165408][bookmark: _Toc75334332][bookmark: _Toc75508524][bookmark: _Toc75816263][bookmark: _Toc76541421][bookmark: _Toc76541988][bookmark: _Toc82429878][bookmark: _Toc89940129][bookmark: _Toc98754455][bookmark: _Toc106178269][bookmark: _Toc114148987][bookmark: _Toc124151232][bookmark: _Toc130393772][bookmark: _Toc137562159][bookmark: _Toc138871301]8.2.3.2.4	Method of test
8.2.3.2.4.1	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.54 in table 4.6-1).
8.2.3.2.4.2	Procedure
1)	Place the IAB-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.3.
2)	Align the manufacturer declared coordinate system orientation of the IAB-MT with the test system.
3)	Set the IAB-MT in the declared direction to be tested.
4)	Connect the IAB-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.3. 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 A, and according to additional test parameters listed in table 8.2.3.2.4.2-2 or 8.2.3.2.4.2-2.
Table 8.2.3.2.4.2-1: Test parameters for testing CQI reporting requirements for FR1
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

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

	Beamforming Model
	
	As specified in Annex J.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 )
	
	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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM 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

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.2.6-1, M-FR1-A.3.5-1

	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 [18] are left up to test implementation, if transmitted or needed.
Note 3:	If the IAB-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).



Table 8.2.3.2.4.2-2: 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 J.1

	Beamforming Model
	
	As specified in Annex J.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
	85/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1

	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
	8/35/4

	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
	8.3751.75

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.2.6-3, M-FR2-A.3.5-2

	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 [18] are left up to test implementation, if transmitted or needed.
Note 3:	If the IAB-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 IAB-MT receiver is as specified in clause 8.2.3.2.5.1 and 8.2.3.2.5.2 for IAB type 1-O and IAB type 2-O respectively, and that the SNR at the IAB-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 8.2.3.2.4.2-2.
Table 8.2.3.2.4.2-2: AWGN power level at the IAB-MT input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	IAB-MT type 1-O
	30 
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

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

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



8)	For reference channels applicable to the IAB-MT, measure the median CQI and the BLER at (median CQI +1) and (median CQI -1).
[bookmark: _Toc75165409][bookmark: _Toc75334333][bookmark: _Toc75508525][bookmark: _Toc75816264][bookmark: _Toc76541422][bookmark: _Toc76541989][bookmark: _Toc82429879][bookmark: _Toc89940130][bookmark: _Toc98754456][bookmark: _Toc106178270][bookmark: _Toc114148988][bookmark: _Toc124151233][bookmark: _Toc130393773][bookmark: _Toc137562160][bookmark: _Toc138871302]8.2.3.2.5	Test requirement
8.2.3.2.5.1	Test requirement for IAB type 1-O
For the parameters specified in Table 8.2.3.2.4.2-1, 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.
8.2.3.2.5.2	Test requirement for IAB type 2-O
For the parameters specified in Table 8.2.3.2.4.2-2, 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.
[bookmark: _Toc75165410][bookmark: _Toc75334334][bookmark: _Toc75508526][bookmark: _Toc75816265][bookmark: _Toc76541423][bookmark: _Toc76541990][bookmark: _Toc82429880][bookmark: _Toc89940131][bookmark: _Toc98754457][bookmark: _Toc106178271][bookmark: _Toc114148989][bookmark: _Toc124151234][bookmark: _Toc130393774][bookmark: _Toc137562161][bookmark: _Toc138871303]8.2.3.3	Reporting of Precoding Matrix Information (PMI)
[bookmark: _Toc75165411][bookmark: _Toc75334335][bookmark: _Toc75508527][bookmark: _Toc75816266][bookmark: _Toc76541424][bookmark: _Toc76541991][bookmark: _Toc82429881][bookmark: _Toc89940132][bookmark: _Toc98754458][bookmark: _Toc106178272][bookmark: _Toc114148990][bookmark: _Toc124151235][bookmark: _Toc130393775][bookmark: _Toc137562162][bookmark: _Toc138871304]8.2.3.3.1	Definition and applicability
The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the IAB-MT reported PMI compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated with equal probability of each applicable i1 and i2 combination and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements.
The requirements for transmission mode 1 with higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio:

	




In the definition of γ, for 4TX, 8TX PMI requirements, is 90 % of the maximum throughput obtained at  using the precoders configured according to the IAB-MT reports, and is the throughput measured at with random precoding.
[bookmark: _Toc75165412][bookmark: _Toc75334336][bookmark: _Toc75508528][bookmark: _Toc75816267][bookmark: _Toc76541425][bookmark: _Toc76541992][bookmark: _Toc82429882][bookmark: _Toc89940133][bookmark: _Toc98754459][bookmark: _Toc106178273][bookmark: _Toc114148991][bookmark: _Toc124151236][bookmark: _Toc130393776][bookmark: _Toc137562163][bookmark: _Toc138871305]8.2.3.3.2	Minimum requirement
The minimum requirement for IAB-MT type 1-O is in TS 38.174 [2] clause 11.2.3.1.2.
The minimum requirement for IAB-MT type 2-O is in TS 38.174 [2] clause 11.2.3.2.3.
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The test shall verify the receiver's ability to report correct PMI under the defined fading conditions.
[bookmark: _Toc75165414][bookmark: _Toc75334338][bookmark: _Toc75508530][bookmark: _Toc75816269][bookmark: _Toc76541427][bookmark: _Toc76541994][bookmark: _Toc82429884][bookmark: _Toc89940135][bookmark: _Toc98754461][bookmark: _Toc106178275][bookmark: _Toc114148993][bookmark: _Toc124151238][bookmark: _Toc130393778][bookmark: _Toc137562165][bookmark: _Toc138871307]8.2.3.3.4	Method of test
8.2.3.3.4.1	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.54 in table 4.6-1).
8.2.3.3.4.2	Procedure
1)	Place the IAB-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.3.
2)	Align the manufacturer declared coordinate system orientation of the IAB-MT with the test system.
3)	Set the IAB-MT in the declared direction to be tested.
4)	Connect the IAB-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.3. 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 A, and according to additional test parameters listed in table 8.2.3.3.4.2-1.
Table 8.2.3.3.4.2-1: Test parameters for testing PMI reporting requirements
	Parameter
	Unit
	FR1
	FR2

	Bandwidth
	MHz
	40
	100

	Subcarrier spacing
	kHz
	30
	120

	Duplex Mode
	
	TDD
	TDD

	TDD DL-UL configuration
	
	7D1S2U, S=6D:4G:4U
	3D1S1U, S=10D:2G:2U

	Propagation channel
	
	TDLA30-5
	TDLA30-35

	Antenna configuration
	
	High XP 4 x 2
(N1,N2) = (2,1)

High XP 8 x 2
(N1,N2) = (4,1)

	2 x 2 ULA Low

	Beamforming Model
	
	As specified in Annex J.3.1
	As specified in Annex J.3.1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic
	

	
	Number of CSI-RS ports (X)
	
	Test for 4 TX ports: 4
Test for 8 TX ports: 8

	2

	
	CDM Type
	
	Test for 4 TX ports: FD-CDM2
Test for 8 TX ports: CDM4 (FD2, TD2)
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	
	Test for 4 TX ports: Row 4 (0,-)
Test for 8 TX ports: Row 8, (4,6)
	Row 3, (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Test for 4 TX ports, 2RX: (13,-)
Test for 8 TX ports: (5,-)
	(13,-)

	
	NZP CSI-RS-timeConfig
periodicity and offsetCSI-RS
interval and offset
	Slot
	10/1
	85/1

	ReportConfigType
	
	Periodic
	Periodic

	Sub-band Size
	RB
	16
	8

	csi-ReportingBand
	
	1111111
	111111111

	CSI-Report periodicity and offset
	slot
	10/9
	8/35/4

	pmi-FormatIndicator 
	
	Wideband
	Wideband

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Test for 4 TX ports: (2,1)
Test for 8 TX ports: (4,1)
	NA

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	Test for 4 TX ports: (4,1)
Test for 8 TX ports: (4,1)
	NA

	
	CodebookSubsetRestriction
	
	Test for 4 TX ports: 11111111
Test for 8 TX ports: 0x FFFF
	001111

	
	RI Restriction
	
	Test for 4 TX ports: 00000001
Test for 8 TX ports: 00000010
	NA

	Maximum number of HARQ transmission
	
	4
	4

	CQI/RI/PMI delay
	ms
	5.5
	1.3751.75


	Measurement channel
	
	Test for 4 TX ports: M-FR1-A.3.5-1
Test for 8 TX ports: M-FR1-A.3.5-2

	M-FR2-A.3.5-3

	NOTE 1: 	The same requirements are applicable for TDD with different UL-DL pattern.
NOTE 2:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (0.5 ms FR1 / 0.125 ms FR2 granularity) with equal probability of each applicable i1, i2 combination.
NOTE 3:	If the IAB-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).
NOTE 4:	Randomization of the principle beam direction shall be used as specified in Annex J.2.3.2.3.
NOTE 5:	SSB, TRS, CSI-RS and/or other unspecified test parameters with respect to TS 38.101-4 [18] are left up to test implementation, if transmitted or needed.



7)	Adjust the test signal mean power so the calibrated radiated SNR value at the IAB-MT receiver is as specified in clause 8.2.3.3.5.1 and 8.2.3.3.5.2 for IAB type 1-O and IAB type 2-O respectively, and that the SNR at the IAB-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 8.2.3.3.4.2-2.
Table 8.2.3.3.4.2-2: AWGN power level at the IAB-MT input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	IAB-MT type 1-O
	30 
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

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

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



8)	For reference channels applicable to the IAB-MT, measure the ratio of the throughput obtained when following the PMI feedback to the throughput obtained when applying random PMI as described in subclause 8.2.3.3.1.
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8.2.3.3.5.1	Test requirement for IAB type 1-O
as defined in subclause 8.2.3.3.1 shall be greater than the indicated requirement.

Table 8.2.3.3.5.1-1: PMI reporting requirements for FR1
	Parameter
	Test
	Requirement

	
	4TX, 2RX
	1.3

	
	8TX, 2RX
	1.5



8.2.3.3.5.2	Test requirement for IAB type 2-O
as defined in subclause 8.2.3.3.1 shall be greater than the indicated requirement.

Table 8.2.3.3.5.1-2: PMI reporting requirements for FR2
	Parameter
	Requirement

	
	1.05



[bookmark: _Toc75165416][bookmark: _Toc75334340][bookmark: _Toc75508532][bookmark: _Toc75816271][bookmark: _Toc76541429][bookmark: _Toc76541996][bookmark: _Toc82429886][bookmark: _Toc89940137][bookmark: _Toc98754463][bookmark: _Toc106178277][bookmark: _Toc114148995][bookmark: _Toc124151240][bookmark: _Toc130393780][bookmark: _Toc137562167][bookmark: _Toc138871309]8.2.3.4	Reporting of Rank Information (RI)
[bookmark: _Toc75165417][bookmark: _Toc75334341][bookmark: _Toc75508533][bookmark: _Toc75816272][bookmark: _Toc76541430][bookmark: _Toc76541997][bookmark: _Toc82429887][bookmark: _Toc89940138][bookmark: _Toc98754464][bookmark: _Toc106178278][bookmark: _Toc114148996][bookmark: _Toc124151241][bookmark: _Toc130393781][bookmark: _Toc137562168][bookmark: _Toc138871310]8.2.3.4.1	Definition and applicability
The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used for transmission.
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The minimum requirement for IAB-MT type 1-O is in TS 38.174 [2] clause 11.2.3.1.3.
The minimum requirement for IAB-MT type 2-O is in TS 38.174 [2] clause 11.2.3.2.4.
[bookmark: _Toc75165419][bookmark: _Toc75334343][bookmark: _Toc75508535][bookmark: _Toc75816274][bookmark: _Toc76541432][bookmark: _Toc76541999][bookmark: _Toc82429889][bookmark: _Toc89940140][bookmark: _Toc98754466][bookmark: _Toc106178280][bookmark: _Toc114148998][bookmark: _Toc124151243][bookmark: _Toc130393783][bookmark: _Toc137562170][bookmark: _Toc138871312]8.2.3.4.3	Test purpose
The test shall verify the receiver's ability to report correct RI under the defined fading conditions.
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8.2.3.4.4.1	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.54 in table 4.6-1).
8.2.3.4.4.2	Procedure
1)	Place the IAB-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.3.
2)	Align the manufacturer declared coordinate system orientation of the IAB-MT with the test system.
3)	Set the IAB-MT in the declared direction to be tested.
4)	Connect the IAB-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.3. 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 A, and according to additional test parameters listed in table 8.2.3.4.4.2-1.
Table 8.2.3.4.4.2-1: Test parameters for testing RI reporting requirements
	Parameter
	Unit
	FR1
	FR2

	Bandwidth
	MHz
	40
	100

	Subcarrier spacing
	kHz
	30
	120

	Duplex Mode
	
	TDD
	TDD

	TDD Slot Configuration
	
	7D1S2U, S=6D:4G:4U
	3D1S1U, S=10D:2G:2U

	SNR 
	dB
	Test 1: 0
Test 2: 20
Test 3: 20
	Test 1: 0
Test 2: 16
Test 3: 16

	Propagation channel
	
	TDLA30-5
	TDLA30-35

	Antenna configuration
	
	Test 1, 2: ULA Low 2x2
Test 3: ULA High 2x2
	Test 1, 2: ULA Low 2x2
Test 3: XP High 2x2

	Beamforming Model
	
	As defined in Annex J.3.1
	As defined in Annex J.3.1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1
	105/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)
	(8,13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1
	8/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator 
	
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	8

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	10/9
	8/35/4

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	000011 for fixed rank 1,
010000 for fixed rank 2,
010011 for following rank
	000011 for fixed rank 1,
010000 for fixed rank 2,
010011 for following rank

	
	RI Restriction
	
	N/A
	N/A

	CQI/RI/PMI delay 
	ms
	9.5
	1.3751.75

	Maximum number of HARQ transmission
	
	1
	1

	RI Configuration
	
	Test 1: Fixed RI = 2 and follow RI

Tests 2, 3: Fixed RI = 1 and follow RI
	Test 1: Fixed RI = 2 and follow RI

Tests 2, 3: Fixed RI = 1 and follow RI

	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 [18] are left up to test implementation, if transmitted or needed.
NOTE 3:	If the IAB-MT reports in an available uplink reporting instance at slot #n based on RI estimation at a downlink slot not later than slot#(n-4), this reported RI 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 IAB-MT receiver is as specified in table 8.2.3.4.4.2-1 for IAB type 1-O and IAB type 2-O respectively, and that the SNR at the IAB-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 8.2.3.4.4.2-2.
Table 8.2.3.4.4.2-2: AWGN power level at the IAB-MT input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	IAB-MT type 1-O
	30 
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

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

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and clause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in clause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



8)	For reference channels applicable to the IAB-MT, measure the ratio of the throughput obtained when following the RI feedback to the throughput obtained when applying random RI as described in subclause 8.2.3.4.5.
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8.2.3.4.5.1	Test requirement for IAB type 1-O
The test requirement for RI reporting is defined as
a)	The ratio of the throughput obtained when transmitting based on IAB-MT reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
b)	The ratio of the throughput obtained when transmitting based on IAB-MT reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
For the parameters specified in Table 8.2.3.4.4.2-1, the test requirements are specified in Table 8.2.3.4.5.1-1.
Table 8.2.3.4.5.1-1: Test requirements for RI reporting
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	
	1.0
	N/A
	N/A



8.2.3.4.5.2	Test requirement for IAB type 2-O
The test requirement for RI reporting is defined as
a)	The ratio of the throughput obtained when transmitting based on IAB-MT reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
b)	The ratio of the throughput obtained when transmitting based on IAB-MT reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
For the parameters specified in Table 8.2.3.4.4.2-1, the test requirements are specified in Table 8.2.3.4.5.2-1.
Table 8.2.3.4.5.2-1: Test requirements for RI reporting
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	1.05

	
	1.0
	N/A
	N/A
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