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[bookmark: _Toc27479480][bookmark: _Toc36058667][bookmark: _Toc44067590][bookmark: _Toc52716516][bookmark: _Toc58239161][bookmark: _Toc68246743][bookmark: _Toc75790056]6	CSI reporting requirements (Conducted requirements)
[bookmark: _Toc27479481][bookmark: _Toc36058668][bookmark: _Toc44067591][bookmark: _Toc52716517][bookmark: _Toc58239162][bookmark: _Toc68246744][bookmark: _Toc75790057]6.1	General
This Clause includes conducted requirements for the reporting of channel state information (CSI).

<Several sections skipped>

6.2.2.1.1.4	2Rx FDD FR1 periodic CQI reporting under AWGN conditions for RedCap
Editor’s Note:	This clause is incomplete. Following aspects are either missing or not yet determined
-	SNR requirements and few test params are in []
-	Annex F update pending
6.2.2.1.1.4.1	Test Purpose
The purpose of this test is to verify the variance of the wideband CQI reports is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.
6.2.2.1.1.4.2	Test Applicability
This test applies to all types of NR/5GC UE release 17 and forward supporting RedCap.
[bookmark: _Toc114565877][bookmark: _Toc115267967]6.2.2.1.1.4.3	Minimum requirement for periodic CQI reporting for RedCap
For the parameters specified in Table 6.2.2.1.1.4.3-1, 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 6.2.2.1.1.4.3-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	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)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	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)
	
	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 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
	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
	[14] 10

	Maximum number of HARQ transmission
	
	1

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



<Several sections skipped>
6.2.2.1.2.4	2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for RedCap
Editor’s Note:	This clause is incomplete. Following aspects are either missing or not yet determined
-	SNR requirements and few test params are in []
-	Annex F update pending
6.2.2.1.2.4.1	Test purpose
To verify the variance of the wideband CQI reports is within the limits defined, that the ratio of the throughput is within the limits defined and that the average PDSCH BLER is greater than or equal to 2% for the indicated transport format.
6.2.2.1.2.4.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting RedCap.
[bookmark: _Toc114565883][bookmark: _Toc115267972]6.2.2.1.2.4.3	Minimum requirement for wideband CQI reporting for RedCap
The purpose of the requirements is to verify that the RedCap 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 6.2.2.1.2.4.3-1 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 6.2.2.1.2.4.3-2;
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 6.2.2.1.2.4.3-2;
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 6.2.2.1.2.4.3-1: Wideband CQI reporting test under frequency non-selective fading conditions
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	dB
	[6]
	[7]

	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)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	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)
	
	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 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
	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
	[14]

	Maximum number of HARQ transmission
	
	1

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



Table 6.2.2.1.2.4.3-2: Minimum requirements
	Parameters
	Test 1

	 [%]
	20

	 
	1.05



<Several sections skipped>

[bookmark: _Toc27479687][bookmark: _Toc36058887][bookmark: _Toc44067811][bookmark: _Toc52716738][bookmark: _Toc58239390][bookmark: _Toc68246979][bookmark: _Toc75790296]A.4	CSI reference measurement channels
This section defines the DL signal applicable to the reporting of channel status information (Clause X).
Tables in this section specifies the mapping of CQI index to Information Bit payload, which complies with the CQI definition specified in clause 5.2.2.1 of TS 38.214 [12] and with MCS definition specified in clause 5.1.3 of TS 38.214 [12]
Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)
	TBS Scheme
	TBS.1-1
	TBS.1-2
	TBS.1-3
	TBS.1-4
	TBS.1-5
	TBS.1-6

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	
	
	
	

	Number of consecutive PDSCH symbols
	12
	12
	[52]
	[52]
	[51]
	[51]

	Number of PDSCH MIMO layers
	1
	2
	[12]
	[12]
	[12]
	[12]

	Number of DMRS REs (Note 1)
	24
	24
	[1]
	[2]
	[1]
	[2]

	Overhead for TBS determination
	6
	6
	[24]
	[24]
	[24]
	[24]

	Available RE-s
	7920
	7920
	[0]
	[6240]
	[0]
	[0]

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	1
	0.2344
	0
	QPSK
	1800
	3624
	[1480]
	[2976]
	[1480]
	[2856]

	2
	0.2344
	0
	
	1800
	3624
	[1480]
	[2976]
	[1480]
	[2856]

	3
	0.3770
	2
	
	2856
	5640
	[2408]
	[4744]
	[2408]
	[4616]

	4
	0.6016
	4
	
	4480
	8968
	[3752]
	[7424]
	[3752]
	[7296]

	5
	0.8770
	6
	
	6528
	13064
	[5504]
	[11016]
	[5376]
	[10760]

	6
	1.1758
	8
	
	8712
	17928
	[7296]
	[14600]
	[7168]
	[14344]

	7
	1.4766
	11
	16QAM
	11016
	22032
	[9224]
	[18432]
	[8968]
	[17928]

	8
	1.9141
	13
	
	14343
	28680
	[12040]
	[24072]
	[11784]
	[23568]

	9
	2.4063
	15
	
	17928
	35856
	[15112]
	[30216]
	[14600]
	[29192]

	10
	2.7305
	18
	64QAM
	20496
	40976
	[16896]
	[33816]
	[16896]
	[33816]

	11
	3.3223
	20
	
	25104
	50184
	[20496]
	[40976]
	[20496]
	[40976] 

	12
	3.9023
	22
	
	29192
	58384
	[24576]
	[49176]
	[24072]
	[48168]

	13
	4.5234
	24
	
	33816
	67584
	[28168]
	[56368]
	[27656]
	[55304]

	14
	5.1152
	26
	
	38936
	77896
	[31752]
	[63528]
	[31240]
	[62504]

	15
	5.5547
	28
	
	42016
	83976
	[34816]
	[69672]
	[33816]
	[67584]

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL
Note 3:	PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4:	Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-1 of TS 38.214 [12]



<Several sections skipped>
[bookmark: _Toc27479741][bookmark: _Toc36058940][bookmark: _Toc44067864][bookmark: _Toc52716791][bookmark: _Toc58239443][bookmark: _Toc68247034][bookmark: _Toc75790351][bookmark: _Hlk4053102]F.1.1.3	Measurement of Channel State Information reporting
This clause defines the maximum test system uncertainty for channel state information reporting requirements. The maximum test system uncertainty allowed for the measurement uncertainty contributors are defined in Table F.1.1.3-1.
Table F.1.1.3-1: Maximum measurement uncertainty values for the test system for FR1 (up to 6 GHz) and Channel BW ≤ 40 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWconfig
	dB
	Same as in table F.1.1.2-1
	

	Signal to noise ratio uncertainty
	dB
	Same as in table F.1.1.2-1
	

	Signal to noise ratio variation
	dB
	Same as in table F.1.1.2-1
	

	Fading profile power uncertainty for 1Tx
	dB
	Same as in table F.1.1.2-1
	

	Fading profile power uncertainty for 2Tx
	dB
	Same as in table F.1.1.2-1
	



The maximum test system uncertainty for test cases defined in section 6 is defined in Table F.1.1.3-2.
Table F.1.1.3-2: Maximum test system uncertainty for FR1 channel state information reporting test cases
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2.1.1.1 2Rx FDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	+/- 0.3 dB
	Overall system uncertainty for AWGN conditions comprises:
Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

	6.2.2.1.1.2	2Rx FDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.2.1.1.4 2Rx FDD FR1 periodic CQI reporting under AWGN conditions for RedCap
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.2.1.2.1	2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	+/- 0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty for 2Tx ±0.7 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)
AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

	6.2.2.1.2.2	2Rx FDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.2.1.2.4 2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for RedCap
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	[bookmark: _Hlk16606741]6.2.2.2.1.1 2Rx TDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.2.2.1.2	2Rx TDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.2.2.2.1	2Rx TDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.2.2.2.2	2Rx TDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.3.1.1.1 4Rx FDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.3.1.1.2	4Rx FDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.3.1.2.1	4Rx FDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.3.1.2.2	4Rx FDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.3.2.1.1 4Rx TDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.2.3.2.2.1	4Rx TDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.3.2.2.2	4Rx TDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2A.3.1.1	2Rx CQI reporting accuracy under AWGN conditions for CA (2DL CA)
	Same as 6.2.2.1.1.1 for each CC
	Same as 6.2.2.1.1.1

	6.2A.3.1.2	2Rx CQI reporting accuracy under AWGN conditions for CA (3DL CA)
	Same as 6.2.2.1.1.1 for each CC
	Same as 6.2.2.1.1.1

	6.2A.3.1.3	2Rx CQI reporting accuracy under AWGN conditions for CA (4DL CA)
	Same as 6.2.2.1.1.1 for each CC
	Same as 6.2.2.1.1.1

	6.3.2.1.1	2Rx FDD FR1 Single PMI with 4Tx Type I- SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.1.2	2Rx FDD FR1 Single PMI with 8Tx Type I – SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.1.3 2Rx FDD FR1 Multiple PMI with 16Tx Type I – SinglePanel Codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.1.4 2Rx FDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.1.5 2Rx FDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.1.6 2Rx FDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.2.3.2.1.2	4Rx TDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	Same as 6.2.2.1.1.1
	Same as 6.2.2.1.1.1

	6.3.2.2.1	2Rx TDD FR1 Single PMI with 4Tx TypeI – SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.2.2	2Rx TDD FR1 Single PMI with 8Tx TypeI – SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.2.3	2Rx TDD FR1 Single PMI with 16Tx Type1 – SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.2.4	2Rx TDD FR1 Single PMI with 32Tx Type1 – SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.2.6 2Rx TDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.1.1	Single PMI with 4TX TypeI-SinglePanel Codebook– SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.1.2	Single PMI with 8TX TypeI-SinglePanel Codebook– SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.1.3	4Rx FDD FR1 Multiple PMI with 16Tx Type I – SinglePanel Codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.1.4	4Rx FDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.1.5	4Rx FDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.1.6	4Rx FDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.2.1	4Rx TDD FR1 Single PMI with 4Tx Type1 - SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.2.2.5	2Rx TDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.2.2	4Rx TDD FR1 Single PMI with 8Tx Type1 - SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.2.3	4Rx TDD FR1 Single PMI with 16Tx Type1 - SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.2.4 4Rx	TDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.2.5	4Rx TDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.3.3.2.6 4Rx	TDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.4.2.1_1	2Rx FDD FR1 RI reporting for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.4.2.2_1	2Rx TDD FR1 RI reporting for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.4.3.1_1	4Rx FDD FR1 RI reporting for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1

	6.4.3.2_1	4Rx TDD FR1 RI reporting for both SA and NSA
	Same as 6.2.2.1.2.1
	Same as 6.2.2.1.2.1
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The derivation of the test requirements for the test cases in section 6 is defined in Table F.1.3.3-1.
Table F.1.3.3-1: Derivation of Test Requirements (FR1 channel state information reporting tests)
	Test
	Minimum Requirement in TS 38.101-4
	Test Tolerance
(TT)
	Test Requirement in TS 38.521-4

	6.2.2.1.1.1	2Rx FDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.2.1.1.2	2Rx FDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.2.1.1.4 2Rx FDD FR1 periodic CQI reporting under AWGN conditions for RedCap
	SNRs as specified Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.2.1.2.1	2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 20%
1.05
BLER  0.02
	SNR 0 dB
 0%
0.01
BLER  0
	SNR unchanged
 unchanged
  1.04
BLER limit unchanged

	6.2.2.1.2.2	2Rx FDD FR1 periodic subband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 2%
55%
1.05
BLER   0.02
	SNR 0 dB
 0%
0%
0.01
BLER  0
	SNR unchanged
 limit unchanged
limit unchanged
 1.04
BLER limit unchanged

	6.2.2.1.2.4 2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for RedCap
	SNRs as specified
 20%
1.05
BLER  0.02
	SNR 0 dB
 0%
0.01
BLER  0
	SNR unchanged
 unchanged
  1.04
BLER limit unchanged

	6.2.2.2.1.1	2Rx TDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.2.2.1.2	2Rx TDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.2.2.2.1	2Rx TDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 20%
1.05
BLER  0.02
	SNR 0 dB
 0%
0.01
BLER  0
	SNR unchanged
 unchanged
 1.04
BLER limit unchanged

	6.2.2.2.2.2	2Rx TDD FR1 periodic subband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 2%
55%
1.05
BLER 0.02
	SNR 0 dB
 0%
0%
0.01
BLER  0
	SNR unchanged
 limit unchanged
limit unchanged
 1.04
BLER limit unchanged

	6.2.3.1.1.1	4Rx FDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.3.1.1.2	4Rx FDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.3.1.2.1	4Rx FDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 5%
1.05
BLER  0.02
	SNR 0 dB
 0%
0.01
BLER  0
	SNR unchanged
 unchanged
  1.04
BLER limit unchanged

	6.2.3.1.2.2	4Rx FDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 2%
55%
1.05
BLER   0.02
	SNR 0 dB
 0%
0%
0.01
BLER  0
	SNR unchanged
 limit unchanged
limit unchanged
 1.04
BLER limit unchanged

	6.2.3.2.1.1	4Rx TDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.3.2.1.2	4Rx TDD FR1 periodic CQI reporting with Table 3 under AWGN conditions for both SA and NSA
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	SNR unchanged

	6.2.3.2.2.1	4Rx TDD FR1 periodic wideband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 5%
1.05
BLER  0.02
	SNR 0 dB
 0%
0.01
BLER  0
	SNR unchanged
 unchanged
 1.04
BLER limit unchanged

	6.2.3.2.2.2	4Rx TDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	SNRs as specified
 2%
55%
1.05
BLER 0.02
	SNR 0 dB
 0%
0%
0.01
BLER  0
	SNR unchanged
 limit unchanged
limit unchanged
 1.04
BLER limit unchanged

	6.2A.3.1.1	2Rx CQI reporting accuracy under AWGN conditions for CA (2DL CA)
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	Test requirement unchanged

	6.2A.3.1.2	2Rx CQI reporting accuracy under AWGN conditions for CA (3DL CA)
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	Test requirement unchanged

	6.2A.3.1.3	2Rx CQI reporting accuracy under AWGN conditions for CA (4DL CA)
	SNRs as specified
Limits as in the Test Procedure
	No test tolerances applied
	Test requirement unchanged

	6.3.2.1.1	2Rx FDD FR1 Single PMI with 4Tx Type I- SinglePanel codebook for both SA and NSA
	SNRs as specified
1.30
	SNR 0 dB
0.01
	SNR unchanged
 1.29

	6.3.2.1.2	2Rx FDD FR1 Single PMI with 8Tx Type I – SinglePanel codebook for both SA and NSA
	SNRs as specified
1.50
	SNR 0 dB
0.01
	SNR unchanged
 1.49

	6.3.2.1.3	2Rx FDD FR1 Multiple PMI with 16Tx Type I – SinglePanel Codebook for both SA and NSA
	SNRs as specified
2.50
	SNR 0 dB
0.01
	SNR unchanged
 2.49

	6.3.2.1.4	2Rx FDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
g   5.0
	SNR 0 dB
g   0.01
	SNR unchanged
g 4.99

	6.3.2.1.5	2Rx FDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	SNRs as specified
g   1.9
	SNR 0 dB
g   0.01
	SNR unchanged
g 1.89

	6.3.2.1.6	2Rx FDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	SNRs as specified
2.2
	SNR 0 dB
0.01
	SNR unchanged
 2.19

	6.3.2.2.1	2Rx TDD FR1 Single PMI with 4Tx TypeI - SinglePanel codebook for both SA and NSA
	SNRs as specified
1.30
	SNR 0 dB
0.01
	SNR unchanged
 1.29

	6.3.2.2.2	2Rx TDD FR1 Single PMI with 8Tx TypeI - SinglePanel codebook for both SA and NSA
	SNRs as specified
1.50
	SNR 0 dB
0.01
	SNR unchanged
 1.49

	6.3.2.2.3	2Rx TDD FR1 Single PMI with 16Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
2.50
	SNR 0 dB
0.01
	SNR unchanged
 2.49

	6.3.2.2.4	2Rx TDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
5.0
	SNR 0 dB
0.01
	SNR unchanged
 4.99

	6.3.2.2.5	2Rx TDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	SNRs as specified
g   1.9
	SNR 0 dB
g   0.01
	SNR unchanged
g 1.89

	6.3.2.2.6	2Rx TDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	SNRs as specified
2.2
	SNR 0 dB
0.01
	SNR unchanged
 2.19

	6.3.3.1.1	Single PMI with 4TX TypeI-SinglePanel Codebook– SinglePanel codebook for both SA and NSA
	SNRs as specified
1.30
	SNR 0 dB
0.01
	SNR unchanged
 1.29

	6.3.3.1.2	Single PMI with 8TX TypeI-SinglePanel Codebook– SinglePanel codebook for both SA and NSA
	SNRs as specified
1.50
	SNR 0 dB
0.01
	SNR unchanged
 1.49

	6.3.3.1.3	4Rx FDD FR1 Multiple PMI with 16Tx Type I – SinglePanel Codebook for both SA and NSA
	SNRs as specified
3.00
	SNR 0 dB
0.01
	SNR unchanged
 2.99

	6.3.3.1.4	4Rx FDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
g   7.0
	SNR 0 dB
g   0.01
	SNR unchanged
g 6.99

	6.3.3.1.5	4Rx FDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	SNRs as specified
g   1.9
	SNR 0 dB
g   0.01
	SNR unchanged
g 1.89

	6.3.3.1.6	4Rx FDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	SNRs as specified
2.2
	SNR 0 dB
0.01
	SNR unchanged
 2.19

	6.3.3.2.1	4Rx TDD FR1 Single PMI with 4Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
1.30
	SNR 0 dB
0.01
	SNR unchanged
 1.29

	6.3.3.2.2	4Rx TDD FR1 Single PMI with 8Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
1.50
	SNR 0 dB
0.01
	SNR unchanged
 1.49

	6.3.3.2.3	4Rx TDD FR1 Single PMI with 16Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
3.0
	SNR 0 dB
0.01
	SNR unchanged
 2.99

	6.3.3.2.4	4Rx	TDD FR1 Single PMI with 32Tx Type1 - SinglePanel codebook for both SA and NSA
	SNRs as specified
g   7.0
	SNR 0 dB
g   0.01
	SNR unchanged
g 6.99

	6.3.3.2.5	4Rx TDD FR1 Multiple PMI with 16Tx TypeII codebook for both SA and NSA
	SNRs as specified
g   1.8
	SNR 0 dB
g   0.01
	SNR unchanged
g 1.79

	6.3.3.2.6	4Rx TDD FR1 Multiple PMI with 16Tx Enhanced TypeII codebook for both SA and NSA
	SNRs as specified
2.2
	SNR 0 dB
0.01
	SNR unchanged
 2.19

	6.4.2.1_1	2Rx FDD FR1 RI reporting for both SA and NSA
	SNRs as specified
1.00 for Test 1
1.05 for Test 2
0.90 for Test 3
	SNR 0 dB
0.01 for Test 1
0.01 for Test 2
0.01 for Test 3
	SNR unchanged
 0.99 for Test 1
 1.04 for Test 2
 0.89 for Test 3

	6.4.2.2_1	2Rx TDD FR1 RI reporting for both SA and NSA
	SNRs as specified
1.00 for Test 1
1.05 for Test 2
0.90 for Test 3
	SNR 0 dB
0.01 for Test 1
0.01 for Test 2
0.01 for Test 3
	SNR unchanged
 0.99 for Test 1
 1.04 for Test 2
 0.89 for Test 3

	6.4.3.1_1	4Rx FDD FR1 RI reporting for both SA and NSA
	SNRs as specified
0.90 for Test 1
1.05 for Test 2
0.90 for Test 3
0.90 for Test 4
	SNR 0 dB
0.01 for Test 1
0.01 for Test 2
0.01 for Test 3
0.01 for Test 4
	SNR unchanged
 0.89 for Test 1 
 1.04 for Test 2 
 0.89 for Test 3 
 0.89 for Test 4 

	6.4.3.2_1	4Rx TDD FR1 RI reporting for both SA and NSA
	SNRs as specified
0.90 for Test 1
1.05 for Test 2
0.90 for Test 3
0.90 for Test 4
	SNR 0 dB
0.01 for Test 1
0.01 for Test 2
0.01 for Test 3
0.01 for Test 4
	SNR unchanged
 0.89 for Test 1 as per Table G.3.4
 1.04 for Test 2 as per Table G.3.4
 0.89 for Test 3 as per Table G.3.4
 0.89 for Test 4 as per Table G.3.4



