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[bookmark: OLE_LINK108]START OF CHANGE 1

[bookmark: _Toc21338223][bookmark: _Toc29808331][bookmark: _Toc37068250][bookmark: _Toc37257203][bookmark: _Toc45892334][bookmark: _Toc53175960][bookmark: _Toc61119925][bookmark: _Toc67917141][bookmark: _Toc76297180][bookmark: _Toc76571121][bookmark: _Toc83742661][bookmark: _Toc91440023][bookmark: _Toc98855329][bookmark: _Toc114494874][bookmark: _Toc123935562][bookmark: _Toc124329149][bookmark: _Toc131594572][bookmark: _Toc131694580][bookmark: _Toc138751222][bookmark: _Toc138751563][bookmark: _Toc138885360][bookmark: _Toc156556350][bookmark: _Toc178161751][bookmark: _Toc178162099][bookmark: _Toc178162447][bookmark: _Toc178262683]6.2	Reporting of Channel Quality Indicator (CQI)
This clause includes the requirements for the reporting of channel quality indicator (CQI).
[bookmark: _Toc21338224][bookmark: _Toc29808332][bookmark: _Toc37068251][bookmark: _Toc37257204][bookmark: _Toc45892335][bookmark: _Toc53175961][bookmark: _Toc61119926][bookmark: _Toc67917142][bookmark: _Toc76297181][bookmark: _Toc76571122][bookmark: _Toc83742662][bookmark: _Toc91440024][bookmark: _Toc98855330][bookmark: _Toc114494875][bookmark: _Toc123935563][bookmark: _Toc124329150][bookmark: _Toc131594573][bookmark: _Toc131694581][bookmark: _Toc138751223][bookmark: _Toc138751564][bookmark: _Toc138885361][bookmark: _Toc156556351][bookmark: _Toc178161752][bookmark: _Toc178162100][bookmark: _Toc178162448][bookmark: _Toc178262684]6.2.1	1RX requirements
(Void)
[bookmark: _Toc21338225][bookmark: _Toc29808333][bookmark: _Toc37068252][bookmark: _Toc37257205][bookmark: _Toc45892336][bookmark: _Toc53175962][bookmark: _Toc61119927][bookmark: _Toc67917143][bookmark: _Toc76297182][bookmark: _Toc76571123][bookmark: _Toc83742663][bookmark: _Toc91440025][bookmark: _Toc98855331][bookmark: _Toc114494876][bookmark: _Toc123935564][bookmark: _Toc124329151][bookmark: _Toc131594574][bookmark: _Toc131694582][bookmark: _Toc138751224][bookmark: _Toc138751565][bookmark: _Toc138885362][bookmark: _Toc156556352][bookmark: _Toc178161753][bookmark: _Toc178162101][bookmark: _Toc178162449][bookmark: _Toc178262685]6.2.2	2RX requirements
This sub-clause includes the requirements for reporting of CQI for UE equipped with 2 receiver antennas.
[bookmark: _Toc21338226][bookmark: _Toc29808334][bookmark: _Toc37068253][bookmark: _Toc37257206][bookmark: _Toc45892337][bookmark: _Toc53175963][bookmark: _Toc61119928][bookmark: _Toc67917144][bookmark: _Toc76297183][bookmark: _Toc76571124][bookmark: _Toc83742664][bookmark: _Toc91440026][bookmark: _Toc98855332][bookmark: _Toc114494877][bookmark: _Toc123935565][bookmark: _Toc124329152][bookmark: _Toc131594575][bookmark: _Toc131694583][bookmark: _Toc138751225][bookmark: _Toc138751566][bookmark: _Toc138885363][bookmark: _Toc156556353][bookmark: _Toc178161754][bookmark: _Toc178162102][bookmark: _Toc178162450][bookmark: _Toc178262686]6.2.2.1	FDD
[bookmark: _Toc21338227][bookmark: _Toc29808335][bookmark: _Toc37068254][bookmark: _Toc37257207][bookmark: _Toc45892338][bookmark: _Toc53175964][bookmark: _Toc61119929][bookmark: _Toc67917145][bookmark: _Toc76297184][bookmark: _Toc76571125][bookmark: _Toc83742665][bookmark: _Toc91440027][bookmark: _Toc98855333][bookmark: _Toc114494878][bookmark: _Toc123935566][bookmark: _Toc124329153][bookmark: _Toc131594576][bookmark: _Toc131694584][bookmark: _Toc138751226][bookmark: _Toc138751567][bookmark: _Toc138885364][bookmark: _Toc156556354][bookmark: _Toc178161755][bookmark: _Toc178162103][bookmark: _Toc178162451][bookmark: _Toc178262687]6.2.2.1.1	CQI reporting definition under AWGN conditions
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 [12]. 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: OLE_LINK64]6.2.2.1.1.1	Minimum requirement for periodic CQI reporting
For the parameters specified in Table 6.2.2.1.1.1-1, 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 6.2.2.1.1.1-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	Subcarrier spacing
	kHz
	15

	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

	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)
	
	[bookmark: OLE_LINK6]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	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)
	
	[bookmark: OLE_LINK7]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	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
	5/1

	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
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

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



[bookmark: _Toc21338228][bookmark: _Toc29808336][bookmark: _Toc37068255][bookmark: _Toc37257208][bookmark: _Toc45892339][bookmark: _Toc53175965][bookmark: _Toc61119930][bookmark: _Toc67917146][bookmark: _Toc76297185][bookmark: _Toc76571126][bookmark: _Toc83742666][bookmark: _Toc91440028][bookmark: _Toc98855334][bookmark: _Toc114494879][bookmark: _Toc123935567][bookmark: _Toc124329154][bookmark: _Toc131594577][bookmark: _Toc131694585][bookmark: _Toc138751227][bookmark: _Toc138751568][bookmark: _Toc138885365][bookmark: _Toc156556355][bookmark: _Toc178161756][bookmark: _Toc178162104][bookmark: _Toc178162452][bookmark: _Toc178262688]6.2.2.1.2	CQI reporting under fading conditions
[bookmark: OLE_LINK65]6.2.2.1.2.1	Minimum requirement for wideband CQI reporting
The purpose of the requirements is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for the frequency non-selective scheduling.
The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance, the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR the wideband CQI reporting under frequency selective fading conditions 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.
For the parameters specified in Table 6.2.2.1.2.1-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.2.1.2.1-2;
b)	The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ, where γ is specified in Table 6.2.2.1.2.1-2;
c)	When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Table 6.2.2.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	 SNR
	 dB
	6
	7
	12
	13

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×2 

	Correlation configuration
	
	ULA high

	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)
	
	[bookmark: OLE_LINK8]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	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)
	
	[bookmark: OLE_LINK9]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	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
	5/1

	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
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

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



Table 6.2.2.1.2.1-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	a [%]
	20
	20

	g 
	1.05
	1.05



[bookmark: OLE_LINK66]6.2.2.1.2.2	Minimum requirement for sub-band CQI reporting
The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.
The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions 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.
For the parameters specified in Table 6.2.2.1.2.2-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.2.1.2.2-2;
b)	The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.2.1.2.2-2;
c)	When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to 0.02.
The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD.

Table 6.2.2.1.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 5Hz, and τd=0.45μs

	Antenna configuration
	
	2×2

	Correlation configuration
	
	As per Annex B.1

	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)
	
	[bookmark: OLE_LINK10]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	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)
	
	[bookmark: OLE_LINK11]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	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
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Subband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

	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

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-5



Table 6.2.2.1.2.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	α [%]
	2
	2

	β [%]
	55
	55

	g 
	1.05
	1.05



[bookmark: _Toc21338229][bookmark: _Toc29808337][bookmark: _Toc37068256][bookmark: _Toc37257209][bookmark: _Toc45892340][bookmark: _Toc53175966][bookmark: _Toc61119931][bookmark: _Toc67917147][bookmark: _Toc76297186][bookmark: _Toc76571127][bookmark: _Toc83742667][bookmark: _Toc91440029][bookmark: _Toc98855335][bookmark: _Toc114494880][bookmark: _Toc123935568][bookmark: _Toc124329155][bookmark: _Toc131594578][bookmark: _Toc131694586][bookmark: _Toc138751228][bookmark: _Toc138751569][bookmark: _Toc138885366][bookmark: _Toc156556356][bookmark: _Toc178161757][bookmark: _Toc178162105][bookmark: _Toc178162453][bookmark: _Toc178262689]6.2.2.2	TDD
[bookmark: _Toc21338230][bookmark: _Toc29808338][bookmark: _Toc37068257][bookmark: _Toc37257210][bookmark: _Toc45892341][bookmark: _Toc53175967][bookmark: _Toc61119932][bookmark: _Toc67917148][bookmark: _Toc76297187][bookmark: _Toc76571128][bookmark: _Toc83742668][bookmark: _Toc91440030][bookmark: _Toc98855336][bookmark: _Toc114494881][bookmark: _Toc123935569][bookmark: _Toc124329156][bookmark: _Toc131594579][bookmark: _Toc131694587][bookmark: _Toc138751229][bookmark: _Toc138751570][bookmark: _Toc138885367][bookmark: _Toc156556357][bookmark: _Toc178161758][bookmark: _Toc178162106][bookmark: _Toc178162454][bookmark: _Toc178262690]6.2.2.2.1	CQI reporting definition under AWGN conditions
[bookmark: OLE_LINK67]6.2.2.2.1.1	Minimum requirement for periodic CQI reporting
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median.
For the parameters specified in Table 6.2.2.2.1.1-1, 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 6.2.2.2.1.1-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	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

	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)
	
	[bookmark: OLE_LINK12]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	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)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(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

	Physical channel for CSI report
	
	PUCCH

	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



[bookmark: _Toc21338231][bookmark: _Toc29808339][bookmark: _Toc37068258][bookmark: _Toc37257211][bookmark: _Toc45892342][bookmark: _Toc53175968][bookmark: _Toc61119933][bookmark: _Toc67917149][bookmark: _Toc76297188][bookmark: _Toc76571129][bookmark: _Toc83742669][bookmark: _Toc91440031][bookmark: _Toc98855337][bookmark: _Toc114494882][bookmark: _Toc123935570][bookmark: _Toc124329157][bookmark: _Toc131594580][bookmark: _Toc131694588][bookmark: _Toc138751230][bookmark: _Toc138751571][bookmark: _Toc138885368][bookmark: _Toc156556358][bookmark: _Toc178161759][bookmark: _Toc178162107][bookmark: _Toc178162455][bookmark: _Toc178262691]6.2.2.2.2	CQI reporting under fading conditions
[bookmark: OLE_LINK68]6.2.2.2.2.1	Minimum requirement for wideband CQI reporting
The purpose of the requirements is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for the frequency non-selective scheduling.
The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance, the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a minimum BLER using the transport formats indicated by the reported CQI. 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.
For the parameters specified in Table 6.2.2.2.2.1-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.2.2.2.1-2;
b)	The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ, where γ is specified in Table 6.2.2.2.2.1-2;
c)	When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Table 6.2.2.2.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	SNR
	 dB
	6
	7
	12
	13

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×2 

	Correlation configuration
	
	ULA high

	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)
	
	[bookmark: OLE_LINK13]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	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)
	
	[bookmark: OLE_LINK14]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(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
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-3



Table 6.2.2.2.2.1-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	a [%]
	20
	20

	g 
	1.05
	1.05



[bookmark: OLE_LINK69]6.2.2.2.2.2	Minimum requirement for sub-band CQI reporting
The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.
The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions 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.
For the parameters specified in Table 6.2.2.2.2.2-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.2.2.2.2-2;
b)	The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.2.2.2.2-2;
c)	When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to 0.02.
The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each available downlink transmission instance for TDD.
Table 6.2.2.2.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 5Hz, and τd=0.1125μs

	Antenna configuration
	
	2×2

	Correlation configuration
	
	As per Annex B.1

	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)
	
	[bookmark: OLE_LINK15]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	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)
	
	[bookmark: OLE_LINK16]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(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
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Subband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 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

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-6



Table 6.2.2.2.2.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	α [%]
	2
	2

	β [%]
	55
	55

	g 
	1.05
	1.05



[bookmark: _Toc21338232][bookmark: _Toc29808340][bookmark: _Toc37068259][bookmark: _Toc37257212][bookmark: _Toc45892343][bookmark: _Toc53175969][bookmark: _Toc61119934][bookmark: _Toc67917150][bookmark: _Toc76297189][bookmark: _Toc76571130][bookmark: _Toc83742670][bookmark: _Toc91440032][bookmark: _Toc98855338][bookmark: _Toc114494883][bookmark: _Toc123935571][bookmark: _Toc124329158][bookmark: _Toc131594581][bookmark: _Toc131694589][bookmark: _Toc138751231][bookmark: _Toc138751572][bookmark: _Toc138885369][bookmark: _Toc156556359][bookmark: _Toc178161760][bookmark: _Toc178162108][bookmark: _Toc178162456][bookmark: _Toc178262692]6.2.3	4RX requirements
This sub-clause includes the requirements for reporting of CQI for UE equipped with 4 receiver antennas.
[bookmark: _Toc21338233][bookmark: _Toc29808341][bookmark: _Toc37068260][bookmark: _Toc37257213][bookmark: _Toc45892344][bookmark: _Toc53175970][bookmark: _Toc61119935][bookmark: _Toc67917151][bookmark: _Toc76297190][bookmark: _Toc76571131][bookmark: _Toc83742671][bookmark: _Toc91440033][bookmark: _Toc98855339][bookmark: _Toc114494884][bookmark: _Toc123935572][bookmark: _Toc124329159][bookmark: _Toc131594582][bookmark: _Toc131694590][bookmark: _Toc138751232][bookmark: _Toc138751573][bookmark: _Toc138885370][bookmark: _Toc156556360][bookmark: _Toc178161761][bookmark: _Toc178162109][bookmark: _Toc178162457][bookmark: _Toc178262693]6.2.3.1	FDD
[bookmark: _Toc21338234][bookmark: _Toc29808342][bookmark: _Toc37068261][bookmark: _Toc37257214][bookmark: _Toc45892345][bookmark: _Toc53175971][bookmark: _Toc61119936][bookmark: _Toc67917152][bookmark: _Toc76297191][bookmark: _Toc76571132][bookmark: _Toc83742672][bookmark: _Toc91440034][bookmark: _Toc98855340][bookmark: _Toc114494885][bookmark: _Toc123935573][bookmark: _Toc124329160][bookmark: _Toc131594583][bookmark: _Toc131694591][bookmark: _Toc138751233][bookmark: _Toc138751574][bookmark: _Toc138885371][bookmark: _Toc156556361][bookmark: _Toc178161762][bookmark: _Toc178162110][bookmark: _Toc178162458][bookmark: _Toc178262694]6.2.3.1.1	CQI reporting definition under AWGN conditions
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median. 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: OLE_LINK70]6.2.3.1.1.1	Minimum requirement for period CQI reporting
For the parameters specified in Table 6.2.3.1.1.1-1, 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 6.2.3.1.1.1-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×4 with static channel specified in Annex B.1

	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)
	
	[bookmark: OLE_LINK17]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	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)
	
	[bookmark: OLE_LINK18]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	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
	5/1

	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
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

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



[bookmark: _Toc21338235][bookmark: _Toc29808343][bookmark: _Toc37068262][bookmark: _Toc37257215][bookmark: _Toc45892346][bookmark: _Toc53175972][bookmark: _Toc61119937][bookmark: _Toc67917153][bookmark: _Toc76297192][bookmark: _Toc76571133][bookmark: _Toc83742673][bookmark: _Toc91440035][bookmark: _Toc98855341][bookmark: _Toc114494886][bookmark: _Toc123935574][bookmark: _Toc124329161][bookmark: _Toc131594584][bookmark: _Toc131694592][bookmark: _Toc138751234][bookmark: _Toc138751575][bookmark: _Toc138885372][bookmark: _Toc156556362][bookmark: _Toc178161763][bookmark: _Toc178162111][bookmark: _Toc178162459][bookmark: _Toc178262695]6.2.3.1.2	CQI reporting under fading conditions
[bookmark: OLE_LINK72]6.2.3.1.2.1	Minimum requirement for wideband CQI reporting
The purpose of the requirements is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for the frequency non-selective scheduling.
The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance, the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a minimum BLER using the transport formats indicated by the reported CQI. 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.
For the parameters specified in Table 6.2.3.1.2.1-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.3.1.2.1-2;
b)	The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ, where γ is specified in Table 6.2.3.1.2.1-2;
c)	When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Table 6.2.3.1.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	 dB
	 3
	 4
	 9
	 10

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×4

	Correlation configuration
	
	XP High

	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)
	
	[bookmark: OLE_LINK19]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	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)
	
	[bookmark: OLE_LINK20]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	[bookmark: _Hlk19887282]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
	5/1

	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
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

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



Table 6.2.3.1.2.1-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	a [%]
	5
	5

	g 
	1.05
	1.05



[bookmark: OLE_LINK73]6.2.3.1.2.2	Minimum requirement for sub-band CQI reporting
The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.
The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions 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.
For the parameters specified in Table 6.2.3.1.2.2-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.3.1.2.2-2;
b)	The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.3.1.2.2-2;
c)	When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to 0.02.
The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD.
Table 6.2.3.1.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 5Hz, and τd=0.45μs

	Antenna configuration
	
	2×4 

	Correlation configuration
	
	As per Annex B.1

	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)
	
	[bookmark: OLE_LINK21]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	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)
	
	[bookmark: OLE_LINK22]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1

	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
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Subband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

	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

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-5



Table 6.2.3.1.2.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	α [%]
	2
	2

	β [%]
	55
	55

	g 
	1.05
	1.05



[bookmark: _Toc21338236][bookmark: _Toc29808344][bookmark: _Toc37068263][bookmark: _Toc37257216][bookmark: _Toc45892347][bookmark: _Toc53175973][bookmark: _Toc61119938][bookmark: _Toc67917154][bookmark: _Toc76297193][bookmark: _Toc76571134][bookmark: _Toc83742674][bookmark: _Toc91440036][bookmark: _Toc98855342][bookmark: _Toc114494887][bookmark: _Toc123935575][bookmark: _Toc124329162][bookmark: _Toc131594585][bookmark: _Toc131694593][bookmark: _Toc138751235][bookmark: _Toc138751576][bookmark: _Toc138885373][bookmark: _Toc156556363][bookmark: _Toc178161764][bookmark: _Toc178162112][bookmark: _Toc178162460][bookmark: _Toc178262696]6.2.3.2	TDD
[bookmark: _Toc21338237][bookmark: _Toc29808345][bookmark: _Toc37068264][bookmark: _Toc37257217][bookmark: _Toc45892348][bookmark: _Toc53175974][bookmark: _Toc61119939][bookmark: _Toc67917155][bookmark: _Toc76297194][bookmark: _Toc76571135][bookmark: _Toc83742675][bookmark: _Toc91440037][bookmark: _Toc98855343][bookmark: _Toc114494888][bookmark: _Toc123935576][bookmark: _Toc124329163][bookmark: _Toc131594586][bookmark: _Toc131694594][bookmark: _Toc138751236][bookmark: _Toc138751577][bookmark: _Toc138885374][bookmark: _Toc156556364][bookmark: _Toc178161765][bookmark: _Toc178162113][bookmark: _Toc178162461][bookmark: _Toc178262697]6.2.3.2.1	CQI reporting definition under AWGN
[bookmark: OLE_LINK74]6.2.3.2.1.1	Minimum requirement for CQI periodic reporting
The purpose of the requirements is to verify that the reported CQI values are in accordance with the CQI definition given in TS38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median. 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.
For the parameters specified in Table 6.2.3.2.1.1-1, 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 6.2.3.2.1.1-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	 SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×4 with static channel specified in Annex B.1

	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)
	
	[bookmark: OLE_LINK23]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	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)
	
	[bookmark: OLE_LINK24]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(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

	Physical channel for CSI report
	
	PUCCH

	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



[bookmark: _Toc21338238][bookmark: _Toc29808346][bookmark: _Toc37068265][bookmark: _Toc37257218][bookmark: _Toc45892349][bookmark: _Toc53175975][bookmark: _Toc61119940][bookmark: _Toc67917156][bookmark: _Toc76297195][bookmark: _Toc76571136][bookmark: _Toc83742676][bookmark: _Toc91440038][bookmark: _Toc98855344][bookmark: _Toc114494889][bookmark: _Toc123935577][bookmark: _Toc124329164][bookmark: _Toc131594587][bookmark: _Toc131694595][bookmark: _Toc138751237][bookmark: _Toc138751578][bookmark: _Toc138885375][bookmark: _Toc156556365][bookmark: _Toc178161766][bookmark: _Toc178162114][bookmark: _Toc178162462][bookmark: _Toc178262698]6.2.3.2.2	CQI reporting under fading conditions
[bookmark: OLE_LINK75]6.2.3.2.2.1	Minimum requirement for wideband CQI reporting
The purpose of the requirements is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for the frequency non-selective scheduling.
The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance, the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a minimum BLER using the transport formats indicated by the reported CQI. 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.
For the parameters specified in Table 6.2.3.2.2.1-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time where α% is specified in Table 6.2.3.2.2.1-2;
b)	The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ, where γ is specified in Table 6.2.3.2.2.1-2;
c)	When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Table 6.2.3.2.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	SNR
	 dB
	
3
	
4
	
9
	
10

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×4 

	Correlation configuration
	
	XP High

	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)
	
	[bookmark: OLE_LINK25]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	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)
	
	[bookmark: OLE_LINK26]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(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
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-3



Table 6.2.3.2.2.1-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	a [%]
	5
	5

	g 
	1.05
	1.05



[bookmark: OLE_LINK76]6.2.3.2.2.2	Minimum requirement for sub-band CQI reporting
The purpose of the requirements is to verify that the preferred sub-bands can be used for frequency-selective scheduling under the frequency-selective fading conditions.
The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditions is determined by a double-sided percentile of  the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to the throughput when transmitting a fixed transport format according to the wideband CQI median on a randomly selected sub-band among all the sub-bands. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions 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.
For the parameters specified in Table 6.2.3.2.2.2-1 and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	A sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% of the time for each sub-band, where α and β are specified in Table 6.2.3.2.2.2-2;
b)	The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when transmitting the transport format indicated by the reported wideband CQI median on a randomly selected sub-band among all the sub-bands shall be ≥ γ, where γ is specified in Table 6.2.3.2.2.2-2;
c)	When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level, the average BLER for the indicated transport format shall be greater than or equal to 0.02.
The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each available downlink transmission instance for TDD.
Table 6.2.3.2.2.2-1: Sub-band CQI reporting test under frequency-selective fading conditions
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	SNR
	 dB
	5
	6
	11
	12

	Propagation channel
	
	Two tap model specified in Annex B.2.4 with a=1, fD = 5Hz, and τd=0.1125μs

	Antenna configuration
	
	2×4

	Correlation configuration
	
	As per Annex B.1

	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)
	
	[bookmark: OLE_LINK27]Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	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)
	
	[bookmark: OLE_LINK28]Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(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
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Subband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 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

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-6



[bookmark: _Toc21338239][bookmark: _Toc29808347][bookmark: _Toc37068266][bookmark: _Toc37257219][bookmark: _Toc45892350][bookmark: _Toc53175976][bookmark: _Toc61119941][bookmark: _Toc67917157][bookmark: _Toc76297196][bookmark: _Toc76571137][bookmark: _Toc83742677][bookmark: _Toc91440039][bookmark: _Toc98855345]Table 6.2.3.2.2.2-2: Minimum requirements
	Parameters
	Test 1
	Test 2

	α [%]
	2
	2

	β [%]
	55
	55

	g 
	1.05
	1.05



[bookmark: _Toc114494890][bookmark: _Toc123935578][bookmark: _Toc124329165][bookmark: _Toc131594588][bookmark: _Toc131694596][bookmark: _Toc138751238][bookmark: _Toc138751579][bookmark: _Toc138885376][bookmark: _Toc156556366][bookmark: _Toc178161767][bookmark: _Toc178162115][bookmark: _Toc178162463][bookmark: _Toc178262699]6.3	Reporting of Precoding Matrix Indicator (PMI)
[bookmark: _Hlk37069531]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 propability 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 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: _Toc21338240][bookmark: _Toc29808348][bookmark: _Toc37068267][bookmark: _Toc37257220][bookmark: _Toc45892351][bookmark: _Toc53175977][bookmark: _Toc61119942][bookmark: _Toc67917158][bookmark: _Toc76297197][bookmark: _Toc76571138][bookmark: _Toc83742678][bookmark: _Toc91440040][bookmark: _Toc98855346][bookmark: _Toc114494891][bookmark: _Toc123935579][bookmark: _Toc124329166][bookmark: _Toc131594589][bookmark: _Toc131694597][bookmark: _Toc138751239][bookmark: _Toc138751580][bookmark: _Toc138885377][bookmark: _Toc156556367][bookmark: _Toc178161768][bookmark: _Toc178162116][bookmark: _Toc178162464][bookmark: _Toc178262700]6.3.1	1RX requirements
(Void)
[bookmark: _Toc21338241][bookmark: _Toc29808349][bookmark: _Toc37068268][bookmark: _Toc37257221][bookmark: _Toc45892352][bookmark: _Toc53175978][bookmark: _Toc61119943][bookmark: _Toc67917159][bookmark: _Toc76297198][bookmark: _Toc76571139][bookmark: _Toc83742679][bookmark: _Toc91440041][bookmark: _Toc98855347][bookmark: _Toc114494892][bookmark: _Toc123935580][bookmark: _Toc124329167][bookmark: _Toc131594590][bookmark: _Toc131694598][bookmark: _Toc138751240][bookmark: _Toc138751581][bookmark: _Toc138885378][bookmark: _Toc156556368][bookmark: _Toc178161769][bookmark: _Toc178162117][bookmark: _Toc178162465][bookmark: _Toc178262701]6.3.2	2RX requirements
[bookmark: _Toc21338242][bookmark: _Toc29808350][bookmark: _Toc37068269][bookmark: _Toc37257222][bookmark: _Toc45892353][bookmark: _Toc53175979][bookmark: _Toc61119944][bookmark: _Toc67917160][bookmark: _Toc76297199][bookmark: _Toc76571140][bookmark: _Toc83742680][bookmark: _Toc91440042][bookmark: _Toc98855348][bookmark: _Toc114494893][bookmark: _Toc123935581][bookmark: _Toc124329168][bookmark: _Toc131594591][bookmark: _Toc131694599][bookmark: _Toc138751241][bookmark: _Toc138751582][bookmark: _Toc138885379][bookmark: _Toc156556369][bookmark: _Toc178161770][bookmark: _Toc178162118][bookmark: _Toc178162466][bookmark: _Toc178262702]6.3.2.1	FDD
[bookmark: OLE_LINK77][bookmark: _Toc21338243][bookmark: _Toc29808351][bookmark: _Toc37068270][bookmark: _Toc37257223][bookmark: _Toc45892354][bookmark: _Toc53175980][bookmark: _Toc61119945][bookmark: _Toc67917161][bookmark: _Toc76297200][bookmark: _Toc76571141][bookmark: _Toc83742681][bookmark: _Toc91440043][bookmark: _Toc98855349][bookmark: _Toc114494894][bookmark: _Toc123935582][bookmark: _Toc124329169][bookmark: _Toc131594592][bookmark: _Toc131694600][bookmark: _Toc138751242][bookmark: _Toc138751583][bookmark: _Toc138885380][bookmark: _Toc156556370][bookmark: _Toc178161771][bookmark: _Toc178162119][bookmark: _Toc178162467][bookmark: _Toc178262703]6.3.2.1.1	Single PMI with 4TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.1-2.
Table 6.3.2.1.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

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

	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)
	
	[bookmark: OLE_LINK29]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

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

	
	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)
	
	[bookmark: OLE_LINK30]Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 4,(13)

	
	CSI-RS
periodicity and offset
	
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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 periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	4

	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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.1 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-3), this reported PMI cannot be applied at the gNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.2.1.1-2: Minimum requirement
	Parameter
	Test 1

	g
	1.3



[bookmark: OLE_LINK78][bookmark: _Toc21338244][bookmark: _Toc29808352][bookmark: _Toc37068271][bookmark: _Toc37257224][bookmark: _Toc45892355][bookmark: _Toc53175981][bookmark: _Toc61119946][bookmark: _Toc67917162][bookmark: _Toc76297201][bookmark: _Toc76571142][bookmark: _Toc83742682][bookmark: _Toc91440044][bookmark: _Toc98855350][bookmark: _Toc114494895][bookmark: _Toc123935583][bookmark: _Toc124329170][bookmark: _Toc131594593][bookmark: _Toc131694601][bookmark: _Toc138751243][bookmark: _Toc138751584][bookmark: _Toc138885381][bookmark: _Toc156556371][bookmark: _Toc178161772][bookmark: _Toc178162120][bookmark: _Toc178162468][bookmark: _Toc178262704]6.3.2.1.2	Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.1.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.2-2.
[bookmark: OLE_LINK92]T Table 6.3.2.1.2-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

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

	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)
	
	[bookmark: OLE_LINK31]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

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

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	[bookmark: OLE_LINK32]Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 8,(5)

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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 periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

	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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.2 

	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

		[bookmark: OLE_LINK93]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK94]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-4), 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 6.3.2.1.2-2: Minimum requirement
	Parameter
	Test 1

	g
	1.5



[bookmark: _Toc21338245][bookmark: _Toc29808353][bookmark: _Toc37068272][bookmark: _Toc37257225][bookmark: _Toc45892356][bookmark: _Toc53175982][bookmark: _Toc61119947][bookmark: _Toc67917163][bookmark: _Toc76297202][bookmark: _Toc76571143][bookmark: _Toc83742683][bookmark: _Toc91440045][bookmark: _Toc98855351][bookmark: _Toc114494896][bookmark: _Toc123935584][bookmark: _Toc124329171][bookmark: _Toc131594594][bookmark: _Toc131694602][bookmark: _Toc138751244][bookmark: _Toc138751585][bookmark: _Toc138885382][bookmark: _Toc156556372][bookmark: _Toc178161773][bookmark: _Toc178162121][bookmark: _Toc178162469][bookmark: _Toc178262705]6.3.2.2	TDD
[bookmark: OLE_LINK79][bookmark: _Toc21338246][bookmark: _Toc29808354][bookmark: _Toc37068273][bookmark: _Toc37257226][bookmark: _Toc45892357][bookmark: _Toc53175983][bookmark: _Toc61119948][bookmark: _Toc67917164][bookmark: _Toc76297203][bookmark: _Toc76571144][bookmark: _Toc83742684][bookmark: _Toc91440046][bookmark: _Toc98855352][bookmark: _Toc114494897][bookmark: _Toc123935585][bookmark: _Toc124329172][bookmark: _Toc131594595][bookmark: _Toc131694603][bookmark: _Toc138751245][bookmark: _Toc138751586][bookmark: _Toc138885383][bookmark: _Toc156556373][bookmark: _Toc178161774][bookmark: _Toc178162122][bookmark: _Toc178162470][bookmark: _Toc178262706]6.3.2.2.1	Single PMI with 4TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.1-2.
[bookmark: OLE_LINK95]Table 6.3.2.2.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	Propagation channel
	
	TDLA30-5

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

	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)
	
	[bookmark: OLE_LINK33]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

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

	
	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)
	
	[bookmark: OLE_LINK34]Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 4,(13)

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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 periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	5.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-8.1 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

		[bookmark: OLE_LINK96]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK97]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 (0.5 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-4), 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 6.3.2.2.1-2: Minimum requirement
	Parameter
	Test 1

	g
	1.3



[bookmark: OLE_LINK80][bookmark: _Toc21338247][bookmark: _Toc29808355][bookmark: _Toc37068274][bookmark: _Toc37257227][bookmark: _Toc45892358][bookmark: _Toc53175984][bookmark: _Toc61119949][bookmark: _Toc67917165][bookmark: _Toc76297204][bookmark: _Toc76571145][bookmark: _Toc83742685][bookmark: _Toc91440047][bookmark: _Toc98855353][bookmark: _Toc114494898][bookmark: _Toc123935586][bookmark: _Toc124329173][bookmark: _Toc131594596][bookmark: _Toc131694604][bookmark: _Toc138751246][bookmark: _Toc138751587][bookmark: _Toc138885384][bookmark: _Toc156556374][bookmark: _Toc178161775][bookmark: _Toc178162123][bookmark: _Toc178162471][bookmark: _Toc178262707]6.3.2.2.2	Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.2.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.2-2.
Table 6.3.2.2.2-1: 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
	
	High XP 8 x 2
(N1,N2) = (4,1)

	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)
	
	[bookmark: OLE_LINK35]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

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

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	[bookmark: OLE_LINK36]Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 8,(5)

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-8.2 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

		[bookmark: OLE_LINK98]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK99]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 (0.5 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-6), 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 6.3.2.2.2-2: Minimum requirement
	Parameter
	Test 1

	g
	1.5
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For the parameters specified in Table 6.3.3.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.1-2.
Table 6.3.3.1.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

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

	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)
	
	[bookmark: OLE_LINK37]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

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

	
	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)
	
	[bookmark: OLE_LINK38]Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 4,(13)

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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 periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	4

	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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.1 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

		[bookmark: OLE_LINK100]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK101]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-3), this reported PMI cannot be applied at the gNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.3.1.1-2: Minimum requirement
	Parameter
	Test 1

	g
	1.3
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For the parameters specified in Table 6.3.3.1.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.2-2.
Table 6.3.3.1.2-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

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

	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)
	
	[bookmark: OLE_LINK39]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

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

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	[bookmark: OLE_LINK40]Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 8, (5)

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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 periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

	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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.2 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

		[bookmark: OLE_LINK102]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK103]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-4), 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 6.3.3.1.2-2: Minimum requirement
	Parameter
	Test 1

	g
	1.5



[bookmark: _Toc21338252][bookmark: _Toc29808360][bookmark: _Toc37068279][bookmark: _Toc37257232][bookmark: _Toc45892363][bookmark: _Toc53175989][bookmark: _Toc61119954][bookmark: _Toc67917170][bookmark: _Toc76297209][bookmark: _Toc76571150][bookmark: _Toc83742690][bookmark: _Toc91440052][bookmark: _Toc98855358][bookmark: _Toc114494903][bookmark: _Toc123935591][bookmark: _Toc124329178][bookmark: _Toc131594601][bookmark: _Toc131694609][bookmark: _Toc138751251][bookmark: _Toc138751592][bookmark: _Toc138885389][bookmark: _Toc156556379][bookmark: _Toc178161780][bookmark: _Toc178162128][bookmark: _Toc178162476][bookmark: _Toc178262712]6.3.3.2	TDD
[bookmark: OLE_LINK83][bookmark: _Toc21338253][bookmark: _Toc29808361][bookmark: _Toc37068280][bookmark: _Toc37257233][bookmark: _Toc45892364][bookmark: _Toc53175990][bookmark: _Toc61119955][bookmark: _Toc67917171][bookmark: _Toc76297210][bookmark: _Toc76571151][bookmark: _Toc83742691][bookmark: _Toc91440053][bookmark: _Toc98855359][bookmark: _Toc114494904][bookmark: _Toc123935592][bookmark: _Toc124329179][bookmark: _Toc131594602][bookmark: _Toc131694610][bookmark: _Toc138751252][bookmark: _Toc138751593][bookmark: _Toc138885390][bookmark: _Toc156556380][bookmark: _Toc178161781][bookmark: _Toc178162129][bookmark: _Toc178162477][bookmark: _Toc178262713]6.3.3.2.1	Single PMI with 4TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.3.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.2.1-2.
Table 6.3.3.2.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	Propagation channel
	
	TDLA30-5

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

	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)
	
	[bookmark: OLE_LINK41]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

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

	
	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)
	
	[bookmark: OLE_LINK42]Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 4,(13)

	
	CSI-RS
periodicity and offset
	
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity 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 periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	5.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-8.1 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

		[bookmark: OLE_LINK104]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK105]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 (0.5 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-4), 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 6.3.3.2.1-2: Minimum requirement
	Parameter
	Test 1

	g
	1.3



[bookmark: OLE_LINK84][bookmark: _Toc21338254][bookmark: _Toc29808362][bookmark: _Toc37068281][bookmark: _Toc37257234][bookmark: _Toc45892365][bookmark: _Toc53175991][bookmark: _Toc61119956][bookmark: _Toc67917172][bookmark: _Toc76297211][bookmark: _Toc76571152][bookmark: _Toc83742692][bookmark: _Toc91440054][bookmark: _Toc98855360][bookmark: _Toc114494905][bookmark: _Toc123935593][bookmark: _Toc124329180][bookmark: _Toc131594603][bookmark: _Toc131694611][bookmark: _Toc138751253][bookmark: _Toc138751594][bookmark: _Toc138885391][bookmark: _Toc156556381][bookmark: _Toc178161782][bookmark: _Toc178162130][bookmark: _Toc178162478][bookmark: _Toc178262714]6.3.3.2.2	Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.3.2.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.2.2-2.
Table 6.3.3.2.2-1: 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
	
	High XP 8 x 4
(N1,N2) = (4,1)

	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)
	
	[bookmark: OLE_LINK43]Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

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

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	[bookmark: OLE_LINK44]Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 8,(5)

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannnelMeasurements
	
	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
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 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

	
	Codebook Mode
	
	1

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

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

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-8.2 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

		[bookmark: OLE_LINK106]PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	[bookmark: OLE_LINK107]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 (0.5 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-6), 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 6.3.3.2.2-2: Minimum requirement
	Parameter
	Test 1

	g
	1.5



[bookmark: _Toc21338255][bookmark: _Toc29808363][bookmark: _Toc37068282][bookmark: _Toc37257235][bookmark: _Toc45892366][bookmark: _Toc53175992][bookmark: _Toc61119957][bookmark: _Toc67917173][bookmark: _Toc76297212][bookmark: _Toc76571153][bookmark: _Toc83742693][bookmark: _Toc91440055][bookmark: _Toc98855361][bookmark: _Toc114494906][bookmark: _Toc123935594][bookmark: _Toc124329181][bookmark: _Toc131594604][bookmark: _Toc131694612][bookmark: _Toc138751254][bookmark: _Toc138751595][bookmark: _Toc138885392][bookmark: _Toc156556382][bookmark: _Toc178161783][bookmark: _Toc178162131][bookmark: _Toc178162479][bookmark: _Toc178262715]6.4	Reporting of Rank Indicator (RI)
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: _Toc21338256][bookmark: _Toc29808364][bookmark: _Toc37068283][bookmark: _Toc37257236][bookmark: _Toc45892367][bookmark: _Toc53175993][bookmark: _Toc61119958][bookmark: _Toc67917174][bookmark: _Toc76297213][bookmark: _Toc76571154][bookmark: _Toc83742694][bookmark: _Toc91440056][bookmark: _Toc98855362][bookmark: _Toc114494907][bookmark: _Toc123935595][bookmark: _Toc124329182][bookmark: _Toc131594605][bookmark: _Toc131694613][bookmark: _Toc138751255][bookmark: _Toc138751596][bookmark: _Toc138885393][bookmark: _Toc156556383][bookmark: _Toc178161784][bookmark: _Toc178162132][bookmark: _Toc178162480][bookmark: _Toc178262716]6.4.1	1RX requirements
(Void)
[bookmark: _Toc21338257][bookmark: _Toc29808365][bookmark: _Toc37068284][bookmark: _Toc37257237][bookmark: _Toc45892368][bookmark: _Toc53175994][bookmark: _Toc61119959][bookmark: _Toc67917175][bookmark: _Toc76297214][bookmark: _Toc76571155][bookmark: _Toc83742695][bookmark: _Toc91440057][bookmark: _Toc98855363][bookmark: _Toc114494908][bookmark: _Toc123935596][bookmark: _Toc124329183][bookmark: _Toc131594606][bookmark: _Toc131694614][bookmark: _Toc138751256][bookmark: _Toc138751597][bookmark: _Toc138885394][bookmark: _Toc156556384][bookmark: _Toc178161785][bookmark: _Toc178162133][bookmark: _Toc178162481][bookmark: _Toc178262717]6.4.2	2RX requirements
[bookmark: OLE_LINK85][bookmark: _Toc21338258][bookmark: _Toc29808366][bookmark: _Toc37068285][bookmark: _Toc37257238][bookmark: _Toc45892369][bookmark: _Toc53175995][bookmark: _Toc61119960][bookmark: _Toc67917176][bookmark: _Toc76297215][bookmark: _Toc76571156][bookmark: _Toc83742696][bookmark: _Toc91440058][bookmark: _Toc98855364][bookmark: _Toc114494909][bookmark: _Toc123935597][bookmark: _Toc124329184][bookmark: _Toc131594607][bookmark: _Toc131694615][bookmark: _Toc138751257][bookmark: _Toc138751598][bookmark: _Toc138885395][bookmark: _Toc156556385][bookmark: _Toc178161786][bookmark: _Toc178162134][bookmark: _Toc178162482][bookmark: _Toc178262718]6.4.2.1	FDD
The minimum performance requirement in Table 6.4.2.1-2 is defined as
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
For the parameters specified in Table 6.4.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.2.1-2.
Table 6.4.2.1-1: RI Test (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15

	Duplex Mode
	
	FDD
	FDD
	FDD

	SNR 
	 dB
	0
	20
	20

	Propagation channel
	
	TDLA30-5
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	ULA High 2x2

	Beamforming Model
	
	As defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

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

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[bookmark: OLE_LINK45]Row 5,(4)
	Row 5,(4)
	Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1
	5/1
	5/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

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

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[bookmark: OLE_LINK46]Row 3 ,(6)
	Row 3 ,(6)
	Row 3 ,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	[bookmark: OLE_LINK47]Row 3,(13)
	Row 3,(13)
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	5/1
	5/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	5/1
	5/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

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

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8
	8

	csi-ReportingBand
	
	1111111
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	5/0
	5/0

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

	
	Codebook Mode
	
	1
	1
	1

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

	
	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

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	8
	8

	Maximum number of HARQ transmission
	
	1
	1
	1

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

	Note 1:	Measurements channels are specified in Table A.4-2. TBS.2-1 is used for Rank 1 case. TBS.2-2 is used for Rank 2 case.



Table 6.4.2.1-2: Minimum requirement (FDD)
	
	Test 1
	Test 2
	Test 3

	g1
	N/A
	1.05
	0.9

	g2
	1.0
	N/A
	N/A



[bookmark: OLE_LINK86][bookmark: _Toc21338259][bookmark: _Toc29808367][bookmark: _Toc37068286][bookmark: _Toc37257239][bookmark: _Toc45892370][bookmark: _Toc53175996][bookmark: _Toc61119961][bookmark: _Toc67917177][bookmark: _Toc76297216][bookmark: _Toc76571157][bookmark: _Toc83742697][bookmark: _Toc91440059][bookmark: _Toc98855365][bookmark: _Toc114494910][bookmark: _Toc123935598][bookmark: _Toc124329185][bookmark: _Toc131594608][bookmark: _Toc131694616][bookmark: _Toc138751258][bookmark: _Toc138751599][bookmark: _Toc138885396][bookmark: _Toc156556386][bookmark: _Toc178161787][bookmark: _Toc178162135][bookmark: _Toc178162483][bookmark: _Toc178262719]6.4.2.2	TDD
[bookmark: _Hlk525306195]The minimum performance requirement in Table 6.4.2.2-2 is defined as
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
For the parameters specified in Table 6.4.2.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.2.2-2.
Table 6.4.2.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	40
	40
	40

	Subcarrier spacing
	kHz
	30
	30
	30

	Duplex Mode
	
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.30-1
	FR1.30-1
	FR1.30-1

	SNR 
	dB
	0
	20
	20

	Propagation channel
	
	TDLA30-5
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	ULA High 2x2

	Beamforming Model
	
	As defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

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

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[bookmark: OLE_LINK48]Row 5,(4)
	[bookmark: OLE_LINK49]Row 5,(4)
	[bookmark: OLE_LINK50]Row 5,(4)

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

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

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

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

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[bookmark: OLE_LINK51]Row 3, (6)
	Row 3, (6)
	Row 3, (6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)
	Row 3,(13)
	Row 3,(13)

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 0

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

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

	ReportConfigType
	
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

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

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16
	16

	csi-ReportingBand
	
	1111111
	1111111
	1111111

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

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

	
	Codebook Mode
	
	1
	1
	1

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

	
	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

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5
	9.5
	9.5

	Maximum number of HARQ transmission
	
	1
	1
	1

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

	Note 1:	Measurements channels are specified in Table A.4-2. TBS.2-3 is used for Rank 1 case. TBS.2-4 is used for Rank 2 case.



Table 6.4.2.2-2: Minimum requirement (TDD)
	
	Test 1
	Test 2
	Test 3

	g1
	N/A
	1.05
	0.9

	g2
	1.0
	N/A
	N/A



[bookmark: _Toc21338260][bookmark: _Toc29808368][bookmark: _Toc37068287][bookmark: _Toc37257240][bookmark: _Toc45892371][bookmark: _Toc53175997][bookmark: _Toc61119962][bookmark: _Toc67917178][bookmark: _Toc76297217][bookmark: _Toc76571158][bookmark: _Toc83742698][bookmark: _Toc91440060][bookmark: _Toc98855366][bookmark: _Toc114494911][bookmark: _Toc123935599][bookmark: _Toc124329186][bookmark: _Toc131594609][bookmark: _Toc131694617][bookmark: _Toc138751259][bookmark: _Toc138751600][bookmark: _Toc138885397][bookmark: _Toc156556387][bookmark: _Toc178161788][bookmark: _Toc178162136][bookmark: _Toc178162484][bookmark: _Toc178262720]6.4.3	4RX requirements
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The minimum performance requirement in Table 6.4.3.1-2 is defined as
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
For the parameters specified in Table 6.4.3.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.3.1-2.
Table 6.4.3.1-1: RI Test (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	10
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15
	15

	Duplex Mode
	
	FDD
	FDD
	FDD
	FDD

	SNR 
	dB
	-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 defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4
	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)
	
	[bookmark: OLE_LINK54]Row 5,(4)
	Row 5,(4)
	Row 5,(4)
	Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1
	5/1
	5/1
	5/1

	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)
	
	[bookmark: OLE_LINK55]Row 3, (6)
	Row 3, (6)
	Row 3, (6)
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)
	Row 3,(13)
	Row 3,(13)
	Row 3,(13)

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	5/1
	5/1
	5/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 0
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	5/1
	5/1
	5/1

	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

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8
	8
	8

	csi-ReportingBand
	
	1111111
	1111111
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	5/0
	5/0
	5/0

	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

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	8
	8
	8

	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:	Measurements channels are specified in Table A.4-2 and Table A.4-3. TBS.2-1 is used for Rank 1 case. TBS.2-2 is used for Rank 2 case. TBS.3-1 is used for Rank 3 case. TBS.3-2 is used for Rank 4 case.



Table 6.4.3.1-2: Minimum requirement (FDD)
	
	Test 1
	Test 2
	Test 3
	Test 4

	g1
	N/A
	1.05
	0.9
	N/A

	g2
	0.9
	N/A
	N/A
	0.9
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The minimum performance requirement in Table 6.4.3.2-2 is defined as
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
For the parameters specified in Table 6.4.3.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.3.2-2.
Table 6.4.3.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	40
	40
	40
	40

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	Duplex Mode
	
	TDD
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.30-1
	FR1.30-1
	FR1.30-1
	FR1.30-1

	SNR 
	dB
	-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 defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4
	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)
	
	[bookmark: OLE_LINK56]Row 5,(4)
	Row 5,(4)
	Row 5,(4)
	Row 5,(4)

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

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

	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)
	
	[bookmark: OLE_LINK57]Row 3, (6)
	Row 3, (6)
	Row 3, (6)
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	Row 3,(13)
	Row 3,(13)
	Row 3,(13)
	Row 4,(13)

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0
	Pattern 0
	Pattern 0

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

	
	CSI-IM 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

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured
	not configured

	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

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH
	PUCCH

	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:	Measurements channels are specified in Table A.4-2 and Table A.4-3. TBS.2-3 is used for Rank 1 case. TBS.2-4 is used for Rank 2 case. TBS.3-3 is used for Rank 3 case. TBS.3-4 is used for Rank 4 case.



Table 6.4.3.2-2: Minimum requirement (TDD)
	
	Test 1
	Test 2
	Test 3
	Test 4

	g1
	N/A
	1.05
	0.9
	N/A

	g2
	0.9
	N/A
	N/A
	0.9
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