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--- Start of change 1 ---
[bookmark: _Toc106543307][bookmark: _Toc106737404][bookmark: _Toc107233171][bookmark: _Toc107234761][bookmark: _Toc107419730][bookmark: _Toc107477024][bookmark: _Toc21338223][bookmark: _Toc29808331][bookmark: _Toc37068250][bookmark: _Toc37083795][bookmark: _Toc37084137][bookmark: _Toc40209499][bookmark: _Toc40209841][bookmark: _Toc45892800][bookmark: _Toc53176657][bookmark: _Toc61120970][bookmark: _Toc67918142][bookmark: _Toc76298185][bookmark: _Toc76572197][bookmark: _Toc76652064][bookmark: _Toc76652902][bookmark: _Toc83742174][bookmark: _Toc91440664][bookmark: _Toc98849454]6.4A	Reporting of Rank Indicator (RI) for RedCap
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.
This clause includes the requirements for 2 Rx RedCap UEs for the reporting of rank indicator.
[bookmark: _Toc106543308][bookmark: _Toc106737405][bookmark: _Toc107233172][bookmark: _Toc107234762][bookmark: _Toc107419731][bookmark: _Toc107477025]6.4A.1	1 Rx requirements
(Void) 
6.4A.2	2 Rx requirements
This sub-clause includes the requirements for RI reporting for 2 Rx RedCap UE.
[bookmark: _Toc21338258][bookmark: _Toc29808366][bookmark: _Toc37068285][bookmark: _Toc37083830][bookmark: _Toc37084172][bookmark: _Toc40209534][bookmark: _Toc40209876][bookmark: _Toc45892835][bookmark: _Toc53176700][bookmark: _Toc61121013][bookmark: _Toc67918199][bookmark: _Toc76298243][bookmark: _Toc76572255][bookmark: _Toc76652122][bookmark: _Toc76652960][bookmark: _Toc83742232][bookmark: _Toc91440722][bookmark: _Toc98849512][bookmark: _Toc106543365][bookmark: _Toc106737463][bookmark: _Toc107233230][bookmark: _Toc107234845][bookmark: _Toc107419815][bookmark: _Toc107477111]6.4A.2.1	FDD
The minimum performance requirement in Table 6.4A.2.1-2 is defined as the ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ .
For the parameters specified in Table 6.4A.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4A.2.1-2.
Table 6.4A.2.1-1: RI Test (FDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR 
	 dB
	[20]

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2

	Beamforming Model
	
	As defined 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]

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	000011 for fixed rank 1, 010011 for following rank

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	[10 or 14]

	Maximum number of HARQ transmission
	
	1

	RI Configuration
	
	Fixed RI = 1 and follow RI

	Note 1:	Measurement channels are specified in Table A.4-1. 
	[TBS.1-X1] is used for Rank 1 case. [TBS.1-X2] is used for Rank 2 case.




Table 6.4A.2.1-2: Minimum requirement (FDD)
	
	Test 1

	1
	1.05




[bookmark: _Toc21338259][bookmark: _Toc29808367][bookmark: _Toc37068286][bookmark: _Toc37083831][bookmark: _Toc37084173][bookmark: _Toc40209535][bookmark: _Toc40209877][bookmark: _Toc45892836][bookmark: _Toc53176701][bookmark: _Toc61121014][bookmark: _Toc67918200][bookmark: _Toc76298244][bookmark: _Toc76572256][bookmark: _Toc76652123][bookmark: _Toc76652961][bookmark: _Toc83742233][bookmark: _Toc91440723][bookmark: _Toc98849513][bookmark: _Toc106543366][bookmark: _Toc106737464][bookmark: _Toc107233231][bookmark: _Toc107234846][bookmark: _Toc107419816][bookmark: _Toc107477112]6.4A.2.2	TDD
[bookmark: _Hlk525306195]The minimum performance requirement in Table 6.4A.2.2-2 is defined as the ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ .
For the parameters specified in Table 6.4A.2.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4A.2.2-2.
Table 6.4A.2.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	[20]

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	FR1.30-1

	SNR 
	 dB
	[20]

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2

	Beamforming Model
	
	As defined 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
	16

	csi-ReportingBand
	
	1111111

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

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	000011 for fixed rank 1, 010011 for following rank

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	[10 or 14]

	Maximum number of HARQ transmission
	
	1

	RI Configuration
	
	Fixed RI = 1 and follow RI

	Note 1:	Measurement channels are specified in Table A.4-1. 
	[TBS.1-X3] is used for Rank 1 case. [TBS.1-X4] is used for Rank 2 case.



Table 6.4A.2.2-2: Minimum requirement (TDD)
	
	Test 1

	1
	1.05



--- End of change 1 ---

--- For information only ---
(Change is included in R4-2213072)
[bookmark: _Toc21338421][bookmark: _Toc29808529][bookmark: _Toc37068448][bookmark: _Toc37083993][bookmark: _Toc37084335][bookmark: _Toc40209697][bookmark: _Toc40210039][bookmark: _Toc45892998][bookmark: _Toc53176863][bookmark: _Toc61121191][bookmark: _Toc67918387][bookmark: _Toc76298457][bookmark: _Toc76572469][bookmark: _Toc76652336][bookmark: _Toc76653174][bookmark: _Toc83742447][bookmark: _Toc91440937][bookmark: _Toc98849727][bookmark: _Toc106543581][bookmark: _Toc106737679][bookmark: _Toc107233446][bookmark: _Toc107235064][bookmark: _Toc107420034][bookmark: _Toc107477332]A.4	CSI reference measurement channels
This clause defines the DL signal applicable to the reporting of channel state information (Clauses 6 and 8).
Tables in this clause 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-X1
	TBS.1-X2
	TBS.1-X3
	TBS.1-X4

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	[52]
	[52]
	[51]
	[51]

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

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

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

	Overhead for TBS determination
	6
	6
	[0]
	[0]
	[0]
	[0]

	Available RE-s
	7590
	7590
	[6240]
	[6240]
	[6120]
	[6120]

	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
	
	14344
	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 for tracking, CSI-RS for CSI acquisition and CSI-RS for beam refinement 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]




