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8.x	IAB-MT Performance requirements
8.x.3	Performance requirements for CSI reporting
[bookmark: _Toc21127632][bookmark: _Toc29811841][bookmark: _Toc53185439][bookmark: _Toc53185815][bookmark: _Toc57820300][bookmark: _Toc57821227][bookmark: _Toc61183503][bookmark: _Toc61183897][bookmark: _Toc61184289][bookmark: _Toc61184681][bookmark: _Toc61185071]8.x.3.1     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 [11]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
[bookmark: _Toc21100110][bookmark: _Toc29809908][bookmark: _Toc36645293][bookmark: _Toc37272347][bookmark: _Toc45884593][bookmark: _Toc53182617][bookmark: _Toc58860361][bookmark: _Toc61182486]Which specific test(s) are applicable to IAB-MT is based on the test applicability rules defined in clause 8.1.2.1.

8.x.3.2     Minimum requirement
[bookmark: _Toc21100111][bookmark: _Toc29809909][bookmark: _Toc36645294][bookmark: _Toc37272348][bookmark: _Toc45884594][bookmark: _Toc53182618][bookmark: _Toc58860362][bookmark: _Toc61182487]The minimum requirement for IAB-MT type 1-O is in TS 38.174 [x] clause xx.
The minimum requirement for IAB-MT type 2-O is in TS 38.174 [x] clause xx.

8.x.3.3     Test purpose
The test shall verify the receiver's ability to report correct median CQI and expected BLER performance under AWGN conditions.

8.x.3.4     Method of test
8.x.3.4.1    Initial conditions
[bookmark: _Toc21100114]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).

[bookmark: _Toc29809912][bookmark: _Toc36645297][bookmark: _Toc37272351][bookmark: _Toc45884597][bookmark: _Toc53182621][bookmark: _Toc58860365][bookmark: _Toc61182490]8.x.3.4.2    Procedure
[bookmark: _Toc21100115]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.x.3.4.2-1.
Table 8.x.3.4.2-1: Test parameters for testing CQI reporting requirements
	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

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder chosen from precoder index 0 an 2, selection updated per slot
	

	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} 
	{1000} 

	
	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

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

	Note 1:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL.
Note 2:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 3:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [3] or 38.101-2 [4] for tested channel bandwidth and subcarrier spacing.





7)	Adjust the test signal mean power so the calibrated radiated SNR value at the IAB-MT receiver is as specified in clause 8.x.3.1.5.1 and 8.x.3.1.5.2 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.x.3.4.2-2.

Table 8.x.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 median CQI and the BLER at (median CQI +1) and (median CQI -1).


8.x.3.4.3    Test requirement
8.x.3.4.3.1   Test requirement for IAB type 1-O
For the parameters specified in Table 8.x.3.4.3.1-1, and using the downlink physical channels specified in Annex C.3.1, 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.
Table 8.x.3.4.3.1-1: CQI reporting definition test	Comment by Thomas Chapman: For discussion; should most of this table be merged with Table 8.x.3.1.4.2-1 ?
	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 B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	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

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-4



8.x.3.4.3.2   Test requirement for IAB type 2-O
For the parameters specified in Table 8.x.3.4.3.2-1, and using the downlink physical channels specified in Annex C.5.1, 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.
Table 8.x.3.4.4.2-1 Test parameters
	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 B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	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
	8/1

	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
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	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
	8.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-1, TBS.1-2



