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<START OF THE CHANGE 1>
[bookmark: _Toc76541839][bookmark: _Toc75276340][bookmark: _Toc75275829][bookmark: _Toc75260287][bookmark: _Toc73963110]8.2.3	CSI reporting requirements
[bookmark: _Toc76541840][bookmark: _Toc75276341][bookmark: _Toc75275830][bookmark: _Toc75260288][bookmark: _Toc73963111]8.2.3.1	General
[bookmark: _Toc76541841][bookmark: _Toc75276342][bookmark: _Toc75275831][bookmark: _Toc75260289][bookmark: _Toc73963112]8.2.3.1.1	Applicability rule for IAB-MT
[bookmark: _Toc76541842][bookmark: _Toc75276343][bookmark: _Toc75275832][bookmark: _Toc75260290][bookmark: _Toc73963113]8.2.3.1.1.1	General
Unless otherwise stated, for an IAB-MT declared to support more than 2 demodulation branches (for IAB-MT type 1-O and IAB-MT type 2-O)4 TAB connectors (for IAB type 1-H), the performance requirement tests for 2 demodulation branches4 RX antennas shall apply, and the specific connectors used for testingthe 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.
Testing of performance requirements for RI and PMI reporting is optional.
[bookmark: _Toc76541843][bookmark: _Toc75276344][bookmark: _Toc75275833][bookmark: _Toc75260291][bookmark: _Toc73963114]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.14 in table 4.6-1).
[bookmark: _Toc76541844][bookmark: _Toc75276345][bookmark: _Toc75275834][bookmark: _Toc75260292][bookmark: _Toc73963115]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.
Editor’s note: Text and clauses on applicability will be added here once wording is agreed.
8.2.3.1.1.4	Applicability of requirements for IAB-MT features
Unless otherwise stated, for IAB type 1-H, 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).
Unless otherwise stated, for IAB type 1-H, 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).
[bookmark: _Toc76541845][bookmark: _Toc75276346][bookmark: _Toc75275835][bookmark: _Toc75260293][bookmark: _Toc73963116]8.2.3.2	Reporting Channel Quality Indicator (CQI)
[bookmark: _Toc76541846][bookmark: _Toc75276347][bookmark: _Toc75275836][bookmark: _Toc75260294][bookmark: _Toc73963117]8.2.3.2.1	Definition and applicability
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 [24]. 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 IAB-MT is based on the test applicability rules defined in clause 8.2.1.2.
[bookmark: _Toc76541847][bookmark: _Toc75276348][bookmark: _Toc75275837][bookmark: _Toc75260295][bookmark: _Toc73963118]8.2.3.2.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.2.3.1.
[bookmark: _Toc76541848][bookmark: _Toc75276349][bookmark: _Toc75275838][bookmark: _Toc75260296][bookmark: _Toc73963119]8.2.3.2.3	Test purpose
The test shall verify the receiver's ability to report CQI values accordance with the CQI definition given in TS 38.214 [24].
[bookmark: _Toc76541849][bookmark: _Toc75276350][bookmark: _Toc75275839][bookmark: _Toc75260297][bookmark: _Toc73963120]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.
8.2.3.2.4.2	Test procedure
1)	Connect the IAB-MT tester generating the wanted signal and AWGN generators to all IAB-MT antenna 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 8.2.3.2.4.2-1.
Table 8.2.3.2.4.2-1: AWGN power level at the IAB-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 8.2.3.2.4.2-2.
Table 8.2.3.2.4.2-2: 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 TBAJ.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-A.3.5-2

	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 8.2.3.2.4.2-2 is achieved at the IAB-MT input.
5)	For each test specified in table 8.2.3.2.4.2-2 applicable for the IAB-MT, measure the median CQI and the BLER at median CQI and (median CQI+1 or median CQI-1) as per clause 8.2.3.2.5.
[bookmark: _Toc76541850][bookmark: _Toc75276351][bookmark: _Toc75275840][bookmark: _Toc75260298][bookmark: _Toc73963121]8.2.3.2.5	Test requirement
For the parameters specified in Table 8.2.3.2.4.2-2, 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.
[bookmark: _Toc76541851][bookmark: _Toc75276352][bookmark: _Toc75275841][bookmark: _Toc75260299][bookmark: _Toc73963122]8.2.3.3	Reporting of Precoding Matrix Indicator (PMI)
[bookmark: _Toc76541852][bookmark: _Toc75276353][bookmark: _Toc75275842][bookmark: _Toc75260300][bookmark: _Toc73963123]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 UE 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 , for 4TX and 8TX PMI requirements, is 90 % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.
[bookmark: _Toc76541853][bookmark: _Toc75276354][bookmark: _Toc75275843][bookmark: _Toc75260301][bookmark: _Toc73963124]8.2.3.3.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.2.3.2.
[bookmark: _Toc76541854][bookmark: _Toc75276355][bookmark: _Toc75275844][bookmark: _Toc75260302][bookmark: _Toc73963125]8.2.3.3.3	Test purpose
The test shall verify the receiver's ability to achieve throughput gain under multipath fading propagation conditions using reporting PMI comparing to using random PMI.
[bookmark: _Toc76541855][bookmark: _Toc75276356][bookmark: _Toc75275845][bookmark: _Toc75260303][bookmark: _Toc73963126]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.
8.2.3.3.4.2	Test procedure
1)	Connect the IAB-MT tester generating the wanted signal and AWGN generators to all IAB-MT antenna 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 8.2.3.3.4.2-1.
Table 8.2.3.3.4.2-1: AWGN power level at the IAB-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 8.2.3.3.4.2-2.
Table 8.2.3.3.4.2-2: Test parameters for testing PMI reporting
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

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

	Propagation channel
	
	TDLA30-5
	TDLA30-5

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

	Beamforming Model
	
	As specified in Annex TBAJ.3
	As specified in Annex TBAJ.3

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	8

	
	CDM Type
	
	FD-CDM2
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

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

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(5,-)

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

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 1
	Table 1

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

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator 
	
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	10/9
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)
	(4,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111
	0x FFFF

	
	RI Restriction
	
	00000001
	00000010

	CQI/RI/PMI delay 
	ms
	5.5
	6.5

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	M-FR1-A.3.5-5
	M-FR1-A.3.5-6

	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 granularity) with equal probability of each applicable i1, i2 combination.
NOTE 3:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-4) for Test 1 or slot#(n-6) for Test 2, this reported PMI cannot be applied at the gNB downlink before slot#(n+4) for Test 1 or slot#(n+6) for Test 2 respectively.
NOTE 4:	Randomization of the principle beam direction shall be used as specified in Annex F.2.4.2.4.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in clause 8.2.3.3.1 is achieved at the IAB-MT input.
6)	For each test specified in table 8.2.3.3.4.2-2 applicable for the IAB-MT, calculate .
[bookmark: _Toc76541856][bookmark: _Toc75276357][bookmark: _Toc75275846][bookmark: _Toc75260304][bookmark: _Toc73963127]8.2.3.3.5	Test requirement
For the parameters specified in Table 8.2.3.3.4.2-2, and using the downlink physical channels specified in Annex A, the test requirements are specified in Table 8.2.3.3.5-1.
Table 8.2.3.3.5-1 Test requirements for PMI reporting
	Parameter
	Test 1
	Test 2

	
	1.29
	1.49



[bookmark: _Toc76541857][bookmark: _Toc75276358][bookmark: _Toc75275847][bookmark: _Toc75260305][bookmark: _Toc73963128]8.2.3.4	Reporting of Rank Indicator (RI)
[bookmark: _Toc76541858][bookmark: _Toc75276359][bookmark: _Toc75275848][bookmark: _Toc75260306][bookmark: _Toc73963129]8.2.3.4.1	General
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.
[bookmark: _Toc76541859][bookmark: _Toc75276360][bookmark: _Toc75275849][bookmark: _Toc75260307][bookmark: _Toc73963130]8.2.3.4.2	Minimum requirements
The minimum requirement is in TS 38.174 [2] clause 8.2.3.3.
[bookmark: _Toc76541860][bookmark: _Toc75276361][bookmark: _Toc75275850][bookmark: _Toc75260308][bookmark: _Toc73963131]8.2.3.4.3	Test purpose
The test shall verify the receiver's ability to report rank indicator accurately represents the channel rank.
[bookmark: _Toc76541861][bookmark: _Toc75276362][bookmark: _Toc75275851][bookmark: _Toc75260309][bookmark: _Toc73963132]8.2.3.4.4	Method of test
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.
8.2.3.4.4.2	Test procedure
1)	Connect the IAB-MT tester generating the wanted signal and AWGN generators to all IAB-MT antenna 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 8.2.3.4.4.2-1.
Table 8.2.3.4.4.2-1: AWGN power level at the IAB-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 8.2.3.4.4.2-2.
Table 8.2.3.4.4.2-2: Test parameters for testing RI reporting
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	40
	40
	40
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

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

	SNR
	
	-2
	16
	16
	22

	Propagation channel
	
	TDLA30-5
	TDLA30-5
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x4
	ULA Low 2x4
	ULA High 2x4
	ULA Low 4x4

	Beamforming Model
	
	As specified in Annex TBAJ.3
	As specified in Annex TBAJ.3
	As specified in Annex J.3
	As specified in Annex TBAJ.3

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

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

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

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

	ReportConfigType
	
	Periodic
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2
	Table 2

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

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator 
	
	Wideband
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16
	16
	16

	csi-ReportingBand
	
	1111111
	1111111
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	10/9
	10/9
	10/9
	10/9

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A
	(2,1)

	
	CodebookSubsetRestriction
	
	010000 for fixed rank 2,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank
	11111111

	
	RI Restriction
	
	N/A
	N/A
	N/A
	00000010 for fixed Rank 2 and 00001111 for follow RI

	CQI/RI/PMI delay 
	ms
	9.5
	9.5
	9.5
	9.5

	Maximum number of HARQ transmission
	
	1
	1
	1
	1

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

	NOTE 1: 	The same requirements are applicable for TDD with different UL-DL pattern.
NOTE 2:	Measurements channels are specified in Table A.3.5-1. M-FR1-A.3.5-1 is used for Rank 1 case. M-FR1-A.3.5-2 is used for Rank 2 case. M-FR1-A.3.5-3 is used for Rank 3 case. M-FR1-A.3.5-4 is used for Rank 4 case.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex F.
5)	Adjust the equipment so that required SNR specified in Table 8.2.3.4.4.2-2 is achieved at the IAB-MT input.
6)	For each test specified in table 8.2.3.4.4.2-2 applicable for the IAB-MT, calculate .
[bookmark: _Toc76541862][bookmark: _Toc75276363][bookmark: _Toc75275852][bookmark: _Toc75260310][bookmark: _Toc73963133]8.2.3.4.5	Test requirement
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 8.2.3.4.4.2-2 and using the downlink physical channels specified in Annex A, the test requirements are specified in Table 8.2.3.4.5-1.
Table 8.2.3.4.5-1 Test requirements for RI reporting
	
	Test 1
	Test 2
	Test 3
	Test 4

	1
	N/A
	1.05
	0.9
	N/A

	2
	0.9
	N/A
	N/A
	0.9



<END OF THE CHANGE 1>

image1.wmf
2

,

1

2

,

1

,

rnd

rnd

follow

follow

ue

t

t

=

g


oleObject1.bin

image2.wmf
1,2

followfollow

t


oleObject2.bin

image3.wmf
1,2

followfollow

SNR


oleObject3.bin

image4.wmf
1,2

rndrnd

t


oleObject4.bin

oleObject5.bin

