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=============First change (R4-2522686)==============
[bookmark: _Toc21338216][bookmark: _Toc29808324][bookmark: _Toc37068243][bookmark: _Toc37083788][bookmark: _Toc37084130][bookmark: _Toc40209492][bookmark: _Toc40209834][bookmark: _Toc45892793][bookmark: _Toc53176650][bookmark: _Toc61120963][bookmark: _Toc67918130][bookmark: _Toc76298173][bookmark: _Toc76572185][bookmark: _Toc76652052][bookmark: _Toc76652890][bookmark: _Toc83742162][bookmark: _Toc91440652][bookmark: _Toc98849442][bookmark: _Toc106543295][bookmark: _Toc106737392][bookmark: _Toc107233159][bookmark: _Toc107234749][bookmark: _Toc107419718][bookmark: _Toc107477012][bookmark: _Toc114565849][bookmark: _Toc123936157][bookmark: _Toc124377172]6.1	General
This clause includes conducted requirements for the reporting of channel state information (CSI).
[bookmark: _Toc21338217][bookmark: _Toc29808325][bookmark: _Toc37068244][bookmark: _Toc37083789][bookmark: _Toc37084131][bookmark: _Toc40209493][bookmark: _Toc40209835][bookmark: _Toc45892794][bookmark: _Toc53176651][bookmark: _Toc61120964][bookmark: _Toc67918131][bookmark: _Toc76298174][bookmark: _Toc76572186][bookmark: _Toc76652053][bookmark: _Toc76652891][bookmark: _Toc83742163][bookmark: _Toc91440653][bookmark: _Toc98849443][bookmark: _Toc106543296][bookmark: _Toc106737393][bookmark: _Toc107233160][bookmark: _Toc107234750][bookmark: _Toc107419719][bookmark: _Toc107477013][bookmark: _Toc114565850][bookmark: _Toc123936158][bookmark: _Toc124377173]6.1.1	Applicability of requirements
<Unchanged sections omitted>
6.1.1.3	Applicability of requirements for optional UE features
The performance requirements in Table 6.1.1.3-1 shall apply for UEs which support optional UE features with capability signalling only.
Table 6.1.1.3-1: Requirements applicability for optional features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	CQI table with target BLER of 10^-5New CQI table (cqi-TableAlt)
	FR1 FDD
	CQI
	Clause 6.2.2.1.1.2
Clause 6.2.3.1.1.2
	

	
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.2
Clause 6.2.3.2.1.2
	

	Alternative 64QAM MCS table for PDSCH New 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
	FR1 FDD
	CQI
	Clause 6.2.2.1.1.2
Clause 6.2.3.1.1.2
	

	
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.2
Clause 6.2.3.2.1.2
	

	Validating P/SP-CSI-RS reception (periodicAndSemi-PersistentCSI-RS-r16)
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.3
Clause 6.2.3.2.1.3
Clause 6.2A.3.1.2
Clause 6.2A.4.1.1
	The requirements apply only in case tested UE supporting operations in shared spectrum access and validation of P/SP-CSI-RS reception based on DCI

	Supported UL channels for dynamic channel access mode (ul-DynamicChAccess-r16 ) or UL channel access for semi-static channel access mode (ul-Semi-StaticChAccess-r16) or both
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.3
Clause 6.2.3.2.1.3

	The requirements apply only in case tested UE supports one of UL channels for dynamic channel access mode and  UL channel access for semi-static channel access mode

	1024QAM modulation for PDSCH for FR1 (pdsch-1024QAM-FR1-r17)
	FR1 FDD
	CQI
	Clause 6.2.2.1.1.3 (Test 1)
Clause 6.2.3.1.1.3 (Test 1)
	

	
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.4 (Test 1)
Clause 6.2.3.2.1.4 (Test 1)
	

	Support of Type II codebook with at least 16 ports per CSI-RS resource
(CodebookParameters contains type2, supportedCSI-RS-ResourceList, parameterLx, amplitudeScalingType, amplitudeSubsetRestriction, maxNumberTxPortsPerResource)
	FR1 FDD
	PMI
	Clause 6.3.2.1.5
Clause 6.3.3.1.5
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.5
Clause 6.3.3.2.5
	

	Support of Enhanced Type II codebook with at least 16 ports per CSI-RS resource(codebookParametersAddition-r16 contains etype2R1-r16, supportedCSI-RS-ResourceListAdd-r16, maxNumberTxPortsPerResource)
	FR1 FDD
	PMI
	Clause 6.3.2.1.6
Clause 6.3.3.1.6
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.6
Clause 6.3.3.2.6
	

	[bookmark: OLE_LINK1]Support of Enhanced Type II Codebook (eType-II) based on doppler CSI (codebookParametersetype2DopplerCSI-r18 contains eType2Doppler-r18, supportedCSI-RS-ResourceList-r18, maxNumberTxPortsPerResource)
	FR1 FDD
	PMI
	Clause 6.3.2.1.8
Clause 6.3.3.1.8
	The requirements apply only in case the number of NZP-CSI-RS ports in the test case satisfies UE capability on maximum number of NZP-CSI-RS ports.

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.9
Clause 6.3.3.2.8
	

	Support of Enhanced Type II Codebook (eType-II) with refinement for multi-TRP CJT (codebookParametersetype2CJT-r18 contains eType2CJT-r18, supportedCSI-RS-ResourceList-r18, maxNumberTxPortsPerResource)
	FR1 FDD
	PMI
	Clause 6.3.2.1.9
Clause 6.3.3.1.9
	The requirements apply only in case the number of NZP-CSI-RS ports in the test case satisfies UE capability on maximum number of NZP-CSI-RS ports.

	Support of CSI enhancements for multi-TRP including support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis with N=1 (mTRP-CSI-EnhancementPerBC-r17)
	FR1 FDD
	PMI
	Clause 6.3.2.1.7
Clause 6.3.3.1.7
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.8
Clause 6.3.3.2.7
	

	Support of Baseline 8Rx Receiver or Simplified 8Rx receiver
	FR1 FDD
	CQI
	Clause 6.2.4.1.2
	

	
	FR1 TDD
	CQI
	Clause 6.2.4.2.2
	

	Support of enhanced Type-I SP codebook for 64 ports Scheme-A by aggregating multiple NZP CSI-RS resources within 1 slot  (codebookParametersType1SP-SchemeA-r19 contains enhType1SP64PortsSchemeA-r19, maxRank-r19, maxNumberResource-r19, processingCapability-r19)
	FR1 FDD
	[bookmark: OLE_LINK14]PMI
	Clause 6.3.2.1.X1
Clause 6.3.3.1.Y1
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.X1
Clause 6.3.3.2.Z1
	

	Support of extended eType-II codebook for 64 Tx ports by aggregating multiple NZP CSI-RS resources within 1 slot (codebookParameterseType2Ext-r19 contains eType2-64PortExt-r19, maxNumberResource-r19, processingCapability-r19)
	FR1 FDD
	PMI
	Clause 6.3.2.1.X2
Clause 6.3.3.1.Y2
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.X2
Clause 6.3.3.2.Z2
	



============Second change (R4-2602568)==============
[bookmark: _Toc107477076][bookmark: _Toc114565925][bookmark: _Toc123936233][bookmark: _Toc124377248]6.3	Reporting of Precoding Matrix Indicator (PMI)
[bookmark: _Toc21338240][bookmark: _Toc29808348][bookmark: _Toc37068267][bookmark: _Toc37083812][bookmark: _Toc37084154][bookmark: _Toc40209516][bookmark: _Toc40209858][bookmark: _Toc45892817][bookmark: _Toc53176674][bookmark: _Toc61120987][bookmark: _Toc67918165][bookmark: _Toc76298209][bookmark: _Toc76572221][bookmark: _Toc76652088][bookmark: _Toc76652926][bookmark: _Toc83742198][bookmark: _Toc91440688][bookmark: _Toc98849478][bookmark: _Toc106543331][bookmark: _Toc106737429][bookmark: _Toc107233196][bookmark: _Toc107234811][bookmark: _Toc107419781][bookmark: _Toc107477077][bookmark: _Toc114565926][bookmark: _Toc123936234][bookmark: _Toc124377249]6.3.1	1RX requirements
[bookmark: _Toc21338241][bookmark: _Toc29808349][bookmark: _Toc37068268][bookmark: _Toc37083813][bookmark: _Toc37084155][bookmark: _Toc40209517][bookmark: _Toc40209859][bookmark: _Toc45892818][bookmark: _Toc53176675][bookmark: _Toc61120988][bookmark: _Toc67918166][bookmark: _Toc76298210][bookmark: _Toc76572222][bookmark: _Toc76652089][bookmark: _Toc76652927][bookmark: _Toc83742199][bookmark: _Toc91440689][bookmark: _Toc98849479][bookmark: _Toc106543332][bookmark: _Toc106737430][bookmark: _Toc107233197][bookmark: _Toc107234812][bookmark: _Toc107419782][bookmark: _Toc107477078][bookmark: _Toc114565931][bookmark: _Toc123936239][bookmark: _Toc124377254]6.3.2	2RX requirements
[bookmark: _Toc21338242][bookmark: _Toc29808350][bookmark: _Toc37068269][bookmark: _Toc37083814][bookmark: _Toc37084156][bookmark: _Toc40209518][bookmark: _Toc40209860][bookmark: _Toc45892819][bookmark: _Toc53176676][bookmark: _Toc61120989][bookmark: _Toc67918167][bookmark: _Toc76298211][bookmark: _Toc76572223][bookmark: _Toc76652090][bookmark: _Toc76652928][bookmark: _Toc83742200][bookmark: _Toc91440690][bookmark: _Toc98849480][bookmark: _Toc106543333][bookmark: _Toc106737431][bookmark: _Toc107233198][bookmark: _Toc107234813][bookmark: _Toc107419783][bookmark: _Toc107477079][bookmark: _Toc114565932][bookmark: _Toc123936240][bookmark: _Toc124377255]6.3.2.1	FDD
6.3.2.1.X1	Single PMI with 64Tx TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.1.X1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.X1-2.
Table 6.3.2.1.X1-1: Test parameters (dual layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 2
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17,(2, 4, 6, 8)
	Row 17,(2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Row 17,(2, 9)
	Row 17,(5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5,7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	portMappingMethod
	
	method1

	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
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel-r19

	
	Codebook Mode
	
	modeA

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeI-CBSR-r19, valueOfX2-typeI-CBSR-r19)
	
	Not configured

	
	typeI-CBSR-r19
	
	Not configured

	
	(valueOfX1-typeI-powerScaling-r19, valueOfX2-typeI-powerScaling-r19)
	
	Not configured

	
	Power scaling factor configurations (typeI-softScalingRanks1-2-r19)
	
	Not configured

	
	RI Restriction
	
	00000010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	11

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.6 FDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	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-7), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.2.1.X1-2: Minimum requirement
	Parameter
	Test 1

	g
	7.0



============Third change (R4-2602572)==============
6.3.2.1.X2	Multiple PMI with 64TX Enhanced Type II Codebook
For the parameters specified in Table 6.3.2.1.X2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.X2-2.
Table 6.3.2.1.X2-1: Test parameters (dual-layer)
	[bookmark: _Hlk214533129]Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 2
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17,(2, 4, 6, 8)
	Row 17,(2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Row 17,(2, 9)
	Row 17,(5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5,7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	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
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	etypeII-r19

	
	paramCombination-r19
	
	6
(L =4, pν =1/2, β=1/2)

	
	R(numberOfPMISubbandsPerCQISubband-r19)
	
	1

	
	(CodebookConfig-N1, CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeII-CBSR-r19, valueOfX2-typeII-CBSR-r19)
	
	Not configured

	
	typeII-CBSR-r19
	
	Not configured

	
	RI Restriction (typeII-RI-Restriction-r19)
	
	0010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	11

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.6 FDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination. The random precoder generation shall follow 'typeI-SinglePanel-r19' codebook configuration as specified in Table 6.3.2.1.X1-1. 
Note 2:	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-7), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.2.1.X2-2: Minimum requirement
	Parameter
	Test 1

	g
	15.0



============Fourth change (R4-2602569)==============
[bookmark: _Toc53176685][bookmark: _Toc61120998][bookmark: _Toc67918178][bookmark: _Toc76298222][bookmark: _Toc76572234][bookmark: _Toc76652101][bookmark: _Toc76652939][bookmark: _Toc83742211][bookmark: _Toc91440701][bookmark: _Toc98849491][bookmark: _Toc106543344][bookmark: _Toc106737442][bookmark: _Toc107233209][bookmark: _Toc107234824][bookmark: _Toc107419794][bookmark: _Toc107477090][bookmark: _Toc114565943][bookmark: _Toc123936252][bookmark: _Toc124377267]6.3.2.2	TDD
6.3.2.2.X1	Single PMI with 64TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.2.X1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.X1-2.
Table 6.3.2.2.X1-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD DL-UL configurations
	
	FR1.30-1 as specified in Annex A

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 2
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	10/6

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17,(2, 4, 6, 8)
	Row 17,(2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Row 17,(2, 9)
	Row 17,(5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5,7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	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
	16

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	12

	CSI request
	
	1 in slots i, where mod(i, 10) = 6, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel-r19

	
	Codebook Mode
	
	modeA

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeI-CBSR-r19, valueOfX2-typeI-CBSR-r19)
	
	Not configured

	
	typeI-CBSR-r19
	
	Not configured

	
	(valueOfX1-typeI-powerScaling-r19, valueOfX2-typeI-powerScaling-r19)
	
	Not configured

	
	typeI-softScalingRanks1-2-r19
	
	Not configured

	
	RI Restriction
	
	00000010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	9

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-43.1 TDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	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-12), this reported PMI cannot be applied at the gNB downlink before slot#(n+6).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.2.2.X1-2: Minimum requirement
	Parameter
	Test 1

	g
	7.0



=========Fifth change (R4-2602577 change 1)===========
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For the parameters specified in Table 6.3.2.2.X2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.X2-2.
Table 6.3.2.2.X2-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD DL-UL configurations
	
	FR1.30-1 as specified in Annex A

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 2
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	10/6

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17, (2, 4, 6, 8)
	Row 17, (2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 17, (2, 9)
	Row 17, (5, 12)

	
	CSI-RS
interval and offset
	
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5, 7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForIChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	11111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	12

	CSI request
	
	1 in slots i, where mod(i, 10) = 6, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	etypeII-r19

	
	paramCombination-r19
	
	6
(L =4, pν =1/2, β=1/2)

	
	R(numberOfPMISubbandsPerCQISubband-r19)
	
	1

	
	(CodebookConfig-N1, CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeII-CBSR-r19, valueOfX2-typeII-CBSR-r19)
	
	Not configured

	
	typeII-CBSR-r19
	
	Not configured

	
	RI Restriction (typeII-RI-Restriction-r19)
	
	0010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	9

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-43.1 TDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with i1 wideband granularity and i2 subband granularity

	Note 1:	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. The random precoder generation shall follow 'typeI-SinglePanel-r19' codebook configuration as specified in Table 6.3.2.2.X1-1.
Note 2:	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-12), this reported PMI cannot be applied at the gNB downlink before slot#(n+6).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.2.2.X2-2: Minimum requirement
	Parameter
	Test 1

	g
	15.0



============Sixth change (R4-2602570)=============
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For the parameters specified in Table 6.3.3.1.Y1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.Y1-2.
Table 6.3.3.1.Y1-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 4
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17,(2, 4, 6, 8)
	Row 17,(2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Row 17,(2, 9)
	Row 17,(5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5,7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	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
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel-r19

	
	Codebook Mode
	
	modeA

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeI-CBSR-r19, valueOfX2-typeI-CBSR-r19)
	
	Not configured

	
	typeI-CBSR-r19
	
	Not configured

	
	(valueOfX1-typeI-powerScaling-r19, valueOfX2-typeI-powerScaling-r19)
	
	Not configured

	
	typeI-softScalingRanks1-2-r19
	
	Not configured

	
	RI Restriction
	
	00000010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	11

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.6 FDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	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-7), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.3.1.Y1-2: Minimum requirement
	Parameter
	Test 1

	g
	13.0



============Seventh change (R4-2602574)=============
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For the parameters specified in Table 6.3.3.1.Y2-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.Y2-2.
Table 6.3.3.1.Y2-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 4
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17,(2, 4, 6, 8)
	Row 17,(2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Row 17,(2, 9)
	Row 17,(5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5,7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	4

	csi-ReportingBand
	
	1111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	etypeII-r19

	
	paramCombination-r19
	
	6
(L =4, pν =1/2, β=1/2)

	
	R(numberOfPMISubbandsPerCQISubband-r19)
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeII-CBSR-r19, valueOfX2-typeII-CBSR-r19)
	
	Not configured

	
	typeII-CBSR-r19
	
	Not configured

	
	RI Restriction (typeII-RI-Restriction-r19)
	
	0010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	11

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.6 FDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with i1 wideband granularity and i2 subband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination. The random precoder generation shall follow 'typeI-SinglePanel-r19' codebook configuration as specified in table 6.3.3.1.Y1-1.
Note 2:	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-7), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.3.1.Y2-2: Minimum requirement
	Parameter
	Test 1

	
	15.0



============Eighth change (R4-2602571)=============
6.3.3.2	TDD
6.3.3.2.Z1	Single PMI with 64TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.3.2.Z1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.2.Z1-2.
Table 6.3.3.2.Z1-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD DL-UL configurations
	
	FR1.30-1 as specified in Annex A

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 4
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	10/6

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17,(2, 4, 6, 8)
	Row 17,(2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	Row 17,(2, 9)
	Row 17,(5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5,7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	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
	16

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	12

	CSI request
	
	1 in slots i, where mod(i, 10) = 6, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel-r19

	
	Codebook Mode
	
	modeA

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeI-CBSR-r19, valueOfX2-typeI-CBSR-r19)
	
	Not configured

	
	typeI-CBSR-r19
	
	Not configured

	
	(valueOfX1-typeI-powerScaling-r19, valueOfX2-typeI-powerScaling-r19)
	
	Not configured

	
	typeI-softScalingRanks1-2-r19
	
	Not configured

	
	RI Restriction
	
	00000010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	9

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-43.1 TDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	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-12), this reported PMI cannot be applied at the gNB downlink before slot#(n+6).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.2.2.Z1-2: Minimum requirement
	Parameter
	Test 1

	g
	13.0



=========Ninth change (R4-2602577 change 2)===========
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For the parameters specified in Table 6.3.3.2.Z2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.2.Z2-2.
Table 6.3.3.2.Z2-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD DL-UL configurations
	
	FR1.30-1 as specified in Annex A

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	XP Medium 64 x 4
(N1,N2) = (8,4)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(5)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 5,(7)

	
	CSI-RS
periodicity and offset
	slot
	10/6

	NZP CSI-RS for CSI acquisition
	CSI-RS resource ID
	
	Resource #1
	Resource #2

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 17, (2, 4, 6, 8)
	Row 17, (2, 4, 6, 8)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 17, (2, 9)
	Row 17, (5, 12)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(5, 7)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForIChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	11111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	12

	CSI request
	
	1 in slots i, where mod(i, 10) = 6, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	etypeII-r19

	
	paramCombination-r19
	
	6
(L =4, pν =1/2, β=1/2 )

	
	R(numberOfPMISubbandsPerCQISubband-r19)
	
	1

	
	(CodebookConfig-N1, CodebookConfig-N2)
	
	(8,4)

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

	
	(valueOfX1-typeII-CBSR-r19, valueOfX2-typeII-CBSR-r19)
	
	Not configured

	
	typeII-CBSR-r19
	
	Not configured

	
	RI Restriction (typeII-RI-Restriction-r19)
	
	0010

	
	portMappingMethod
	
	method1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	9

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-43.1 TDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with i1 wideband granularity and i2 subband granularity

	Note 1:	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. The random precoder generation shall follow 'typeI-SinglePanel-r19' codebook configuration as specified in Table 6.3.3.2.Z1-1.
Note 2:	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-12), this reported PMI cannot be applied at the gNB downlink before slot#(n+6).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.3.2.Z2-2: Minimum requirement
	Parameter
	Test 1

	g
	15.0
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For PDSCH reference channels if more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
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A.3.2.1.1	Reference measurement channels for SCS 15 kHz FR1
<Unchanged sections omitted>
Table A.3.2.1.1-6: PDSCH Reference Channel for FDD PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-6.1 FDD
	R.PDSCH.1-6.2 FDD
	R.PDSCH.1-6.3 FDD
	R.PDSCH.1-6.4 FDD
	R.PDSCH.1-6.5 FDD
	R.PDSCH.1-6.6 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52
	52
	52
	25
	52

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	15
	15
	15
	15
	15
	15

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	20
	13
	13
	22

	Modulation
	
	16QAM
	16QAM
	64QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	0.48
	0.48
	0.55
	0.48
	0.48
	0.65

	Number of MIMO layer
	
	1
	2
	2
	2
	1
	2

	Number of DMRS REs (Note 3)
	
	24
	24
	24
	24
	24
	24

	Overhead for TBS determination
	
	0
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	12040
	24072
	40976
	24072
	5760
	49176

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..,19}
	CBs
	2
	3
	5
	3
	1
	6

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 10
	Bits
	23712
	47424
	71136
	44928
	11400
	71136

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..9,11,…,19}
	Bits
	24960
	49920
	74880
	49920
	12000
	74880

	Max. Throughput averaged over 2 frames
	Mbps
	9.030
	18.054
	30.732
	18.054
	4.320
	36.882

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 4: 	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition. No change to PDSCH scheduling for other type of CSI-RS slots.



============Eleventh change (R4-2522694)=============
[bookmark: _Toc21338401][bookmark: _Toc29808509][bookmark: _Toc37068428][bookmark: _Toc37083973][bookmark: _Toc37084315][bookmark: _Toc40209677][bookmark: _Toc40210019][bookmark: _Toc45892978][bookmark: _Toc53176843][bookmark: _Toc61121171][bookmark: _Toc67918367][bookmark: _Toc76298437][bookmark: _Toc76572449][bookmark: _Toc76652316][bookmark: _Toc76653154][bookmark: _Toc83742427][bookmark: _Toc91440917][bookmark: _Toc98849707][bookmark: _Toc106543561][bookmark: _Toc106737659][bookmark: _Toc107233426][bookmark: _Toc107235044][bookmark: _Toc107420014][bookmark: _Toc107477312][bookmark: _Toc114566171][bookmark: _Toc123936483][bookmark: _Toc124377498]A.3.2.2	TDD
<Unchanged sections omitted>
[bookmark: _Toc61121173][bookmark: _Toc67918369][bookmark: _Toc76298439][bookmark: _Toc76572451][bookmark: _Toc76652318][bookmark: _Toc76653156][bookmark: _Toc83742429][bookmark: _Toc91440919][bookmark: _Toc98849709][bookmark: _Toc106543563][bookmark: _Toc106737661][bookmark: _Toc107233428][bookmark: _Toc107235046][bookmark: _Toc107420016][bookmark: _Toc107477314][bookmark: _Toc114566173][bookmark: _Toc123936485][bookmark: _Toc124377500]A.3.2.2.2	Reference measurement channels for SCS 30 kHz FR1
<Unchanged sections omitted>

Table A.3.2.2.2-43: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR1.30-1
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-43.1 TDD
	
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	
	

	Allocated resource blocks
	PRBs
	106
	
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	
	

	Allocated slots per 2 frames
	
	23
	
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	
	

	MCS index
	
	22
	
	
	
	
	

	Modulation
	
	64QAM
	
	
	
	
	

	Target Coding Rate
	
	0.65
	
	
	
	
	

	Number of MIMO layers
	
	2
	
	
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	
	

	For CSI-RS Slot i, if mod(i,10) =6 for i from {0,…,39}
	Bits
	N/A
	
	
	
	
	

	  For Slot i = 20
	Bits
	98376
	
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5} for i from {1,…,19,22,…,39}
	Bits
	98376
	
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	
	

	  For CSI-RS Slot i, if mod(i,10) =6 for i from {0,…,39}
	Bits
	N/A
	
	
	
	
	

	  For Slot i = 20
	Bits
	24
	
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5} for i from {1,…,19,22,…,39}
	Bits
	24
	
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	CBs
	N/A
	
	
	
	
	

	  For CSI-RS Slot i, if mod(i,10) =6 for i from {0,…,39}
	CBs
	N/A
	
	
	
	
	

	  For Slot i = 20
	CBs
	12
	
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5} for i from {1,…,19,22,…,39}
	CBs
	12
	
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	
	

	For CSI-RS Slot i, if mod(i,10) =6 for i from {0,…,39}
	Bits
	N/A
	
	
	
	
	

	  For Slot i = 20
	Bits
	145008
	
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5} for i from {1,…,19,22,…,39}
	Bits
	152640
	
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	113.132
	
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 4:	PDSCH is not scheduled on slots containing CSI-RS for CSI acquisition. No change to PDSCH scheduling for other type of CSI-RS slots.
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B.2.3.2	MIMO Correlation Matrices using Cross Polarized Antennas (X-pol)
The MIMO channel correlation matrices defined in B.2.3.2 apply for the antenna configuration using cross polarized (XP/X-pol) antennas at both gNB and UE. The cross-polarized antenna elements with +/-45 degrees polarization slant angles are deployed at gNB and cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE.


For the 2D cross-polarized antenna array at eNodeB, the N antennas are indexed by , and total number of antennas is , where

-	 is the number of antenna elements in first dimension with same polarization,

-	 is the number of antenna elements in second dimension with same polarization, and

-	 is the number of polarization groups.
For the 2D cross-polarized antennas at gNB, the N antennas are labelled such that antennas shall be in increasing order of the second dimension firstly, then the first dimension, and finally the polarization group. For a specific antenna element at p-th polarization, n1-th row, and n2-th column within the 2D antenna array, the following index number is used for antenna labelling:


where N is the number of transmit antennas, p is the polarization group index, n1 is the row index, and n2 is the column index of the antenna element.
For the linear (single dimension, 1D) cross-polarized antenna, the N antennas are labelled following the above equations with N2=1.
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For the channel spatial correlation matrix, the following is used:


where

-	 is the spatial correlation matrix at the UE with same polarization,

-	 is the spatial correlation matrix at the gNB with same polarization,

-	is a polarization correlation matrix, and

-	denotes transpose.

The matrix is defined as


A permutation matrix P elements are defined as
[image: ].
where Nt and Nr is the number of transmitter and receiver respectively. This is used to map the spatial correlation coefficients in accordance with the antenna element labelling system described in B.2.3.2.
For the 2D cross-polarized antenna array at gNB, the spatial correlation matrix at the gNB is further expressed as following for 2D cross-polarized antenna array at gNB:


where

-	-	 is the correlation matrix of antenna elements in first dimension with same polarization and can be calculated as follows:
For the first dimension (), define the vector :
, for 

where  constructs an  Toeplitz matrix from the vector .
, and 

-	-	 is the correlation matrix of antenna elements in second dimension with same polarization and can be calculated as follows:
For the second dimension (), define the vector :
, for 

If , .
For the 2D cross polarized antenna array at gNB side, the spatial correlation matrices in one direction of antenna array are as follows for selected examples based on previous definition:
-	For 1 antenna element with the same polarization in one direction,

.
-	For 2 antenna elements with the same polarization in one direction,

.
-	For 3 antenna elements with the same polarization in one direction,

.
-	For 4 antenna elements with the same polarization in one direction,

.
where the index i = 1,2 stands for first dimension and second dimension respectively.


For the 1D cross-polarized antenna array at gNB, the matrix ofis determined by follow the equations for 2D cross-polarized antenna array and letting, i.e.,


The spatial correlation matrices at UE side are as follows:
, for 


-	For 1 antenna element with the same polarization,

.
-	For 2 antenna elements with the same polarization,

.
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The values for parameters α1, α2, β and γ for the cross polarized antenna models are given in Table B.2.3.2.2-1.
Table B.2.3.2.2-1: The α and β parameters for cross-polarized MIMO correlation matrices
	Correlation Model
	1
	2
	
	

	Medium Correlation
	0.3
	0.3
	0.6
	0.2

	High Correlation
	0.9
	0.9
	0.9
	0.3

	Note 1:	Value of α1 applies when more than one pair of cross-polarized antenna elements in first dimension at gNB side.
Note 2:	Value of α2 applies when more than one pair of cross-polarized antenna elements in second dimension at gNB side.
Note 3:	Value of β applies when more than one pair of cross-polarized antenna elements at UE side.



For the 1D cross polarized antenna array at gNB side, the correlation matrices for high spatial correlation and medium correlation are defined in Table B.2.3.2.2-2 and Table B.2.3.2.2-3 as below. 
For the 2D cross polarized antenna array at gNB side, the correlation matrices for high spatial correlation are defined in Table B.2.3.2.2-4 as below.
Round-off and regularization are optional. In case round-off to 4 digit precision is used, The the values in Table B.2.3.2.2-2, and Table B.2.3.2.2-4 have been adjusted to ensure the correlation matrix is positive semi-definite after round-off to 4 digit precision. This is done using the equation: 


 or 
Where the value "a" is a regularizationscaling factor such that the smallest value is used to obtain a positive semi-definite result. For the 8(4,1,2)x2 high spatial correlation case, a=0.00010. For the 16 (4,2,2)x2 high spatial correlation case, a=0.00012.
The same method is used to adjust the the 16(4,2,2)x4, 32(4,4,2)x2 and 32(4,4,2)x4 high correlation matrix to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a =0.00012, a =0.00022, and a=0.00022 resoectively.
Table B.2.3.2.2-1a show the suggested values of “a” for different number of ports and correlation level in case round-off to 4 digit precision is used. 
Table B.2.3.2.2-1a: Suggested regularization factors.
	Antenna Configuration
	Correlation Level
	Regularization factor
(a)

	8(4,1,2)x2
	High
	0.00010

	16(4,2,2)x2
	High
	0.00012

	16(4,2,2)x4
	High
	0.00012

	32(4,4,2)x2
	High
	0.00022

	32(4,4,2)x4
	High
	0.00022

	64(8,4,2)×2
	Medium
	0.00065

	64(8,4,2)×4
	Medium
	0.00092



Table B.2.3.2.2-2: MIMO correlation matrices for high spatial correlation (1D cross polarized antenna array at gNB side)
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	2(1,1,2)x4 case
	
 

	4(2,1,2)x4 case
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<Unchanged sections omitted>

==============End of change==============
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