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[bookmark: _Toc21338215][bookmark: _Toc29808323][bookmark: _Toc37068242][bookmark: _Toc37083787][bookmark: _Toc37084129][bookmark: _Toc40209491][bookmark: _Toc40209833][bookmark: _Toc45892792][bookmark: _Toc53176649][bookmark: _Toc61120962][bookmark: _Toc21338222][bookmark: _Toc29808330][bookmark: _Toc37068249][bookmark: _Toc37083794][bookmark: _Toc37084136][bookmark: _Toc40209498][bookmark: _Toc40209840][bookmark: _Toc45892799][bookmark: _Toc53176656][bookmark: _Toc61120969]<Start of change 1>
6	CSI reporting requirements (Conducted requirements)
[bookmark: _Toc21338216][bookmark: _Toc29808324][bookmark: _Toc37068243][bookmark: _Toc37083788][bookmark: _Toc37084130][bookmark: _Toc40209492][bookmark: _Toc40209834][bookmark: _Toc45892793][bookmark: _Toc53176650][bookmark: _Toc61120963]6.1	General
This clause includes conducted requirements for the reporting of channel state information (CSI).
[bookmark: _Toc21338217][bookmark: _Toc29808325][bookmark: _Toc37068244][bookmark: _Toc37083789][bookmark: _Toc37084131][bookmark: _Toc40209493][bookmark: _Toc40209835][bookmark: _Toc45892794][bookmark: _Toc53176651][bookmark: _Toc61120964]6.1.1	Applicability of requirements
[bookmark: _Toc21338218][bookmark: _Toc29808326][bookmark: _Toc37068245][bookmark: _Toc37083790][bookmark: _Toc37084132][bookmark: _Toc40209494][bookmark: _Toc40209836][bookmark: _Toc45892795][bookmark: _Toc53176652][bookmark: _Toc61120965]6.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [6] except for test cases listed in Clause 6.2.2.2.1.4, Clause 6.2.3.2.1.4, Clause 6.2A.3.1.2 and Clause 6.2A.4.1.2 which are only applicable for FR1 bands restricted to operation with shared spectrum. 
The minimum performance requirements in Clause 6 are mandatary for UE supporting NR operation, except test cases listed in Clause 6.1.1.3, 6.1.1.4.
[bookmark: _Toc21338219][bookmark: _Toc29808327][bookmark: _Toc37068246][bookmark: _Toc37083791][bookmark: _Toc37084133][bookmark: _Toc40209495][bookmark: _Toc40209837][bookmark: _Toc45892796][bookmark: _Toc53176653][bookmark: _Toc61120966]6.1.1.2	Applicability of requirements for different number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to UE declaration.
The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in clause 7.2 of TS 38.101-1 [6]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 6.1.1.2-1.
Table 6.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports only 2RX 
	CQI
	All tests in Clause 6.2.2

	
	PMI
	All tests in Clause 6.3.2

	
	RI
	All tests in Clause 6.4.2

	UE supports only 4RX or both 2RX and 4RX
	CQI
	All tests in Clause 6.2.3

	
	PMI
	All tests in Clause 6.3.3

	
	RI
	All tests in Clause 6.4.3



[bookmark: _Toc21338220][bookmark: _Toc29808328][bookmark: _Toc37068247][bookmark: _Toc37083792][bookmark: _Toc37084134][bookmark: _Toc40209496][bookmark: _Toc40209838][bookmark: _Toc45892797][bookmark: _Toc53176654][bookmark: _Toc61120967]6.1.1.3	Applicability of requirements for optional UE features
The performance requirements in Table 6.1.1.3-1 shall apply for UEs which support optional UE features with capability signalling only.
Table 6.1.1.3-1: Requirements applicability for optional features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

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

	
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.2
Clause 6.2.3.2.1.2
	

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

	
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.2
Clause 6.2.3.2.1.2
	

	Validating P/SP-CSI-RS reception (periodicAndSemi-PersistentCSI-RS-r16)
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.4
Clause 6.2.3.2.1.4
Clause 6.2A.3.1.2
Clause 6.2A.4.1.1
	The requirements apply only in case tested UE supporting operations in shared spectrum access and validation of P/SP-CSI-RS reception based on DCI

	Supported UL channels for dynamic channel access mode (ul-DynamicChAccess-r16 ) or UL channel access for semi-static channel access mode (ul-Semi-StaticChAccess-r16) or both
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.4
Clause 6.2.3.2.1.4

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



The performance requirements in Table 6.1.1.3-2 shall apply for UEs which support optional UE features only.
Table 6.1.1.3-2: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Support of Type II codebook
(CodebookParameters contains type2, supportedCSI-RS-ResourceList, parameterLx, amplitudeScalingType, amplitudeSubsetRestriction)
	FR1 FDD
	PMI
	Clause 6.3.2.1.5
Clause 6.3.3.1.5
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.5
Clause 6.3.3.2.5
	

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



[bookmark: _Toc21338221][bookmark: _Toc29808329][bookmark: _Toc37068248][bookmark: _Toc37083793][bookmark: _Toc37084135][bookmark: _Toc40209497][bookmark: _Toc40209839][bookmark: _Toc45892798][bookmark: _Toc53176655][bookmark: _Toc61120968]6.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
The performance requirements in Table 6.1.1.4-1 shall apply for UEs which support mandatory UE features with capability signalling only.
Table 6.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Supported maximum number of PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	CQI
	Clause 6.2.3.1.1.1
	The requirements apply only in case the PDSCH MIMO rank in the test case does not exceed UE PDSCH MIMO layers capability

	
	
	PMI
	Clause 6.3.3.1.2
	

	
	
	RI
	Clause 6.4.2.1
Clause 6.4.3.1
	

	
	FR1 TDD
	CQI
	Clause 6.2.3.2.1.1
	

	
	
	PMI
	Clause 6.3.3.2.2
	

	
	
	RI
	Clause 6.4.2.2
Clause 6.4.3.2
	

	Supported maximum number of ports across all configured NZP-CSI-RS resources per CC (maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
	FR1 FDD
	PMI
	Clause 6.3.2.1.1
Clause 6.3.2.1.2
Clause 6.3.2.1.3
Clause 6.3.2.1.4
Clause 6.3.3.1.1
Clause 6.3.3.1.2
Clause 6.3.3.1.3
Clause 6.3.3.1.4
	[bookmark: OLE_LINK19]The requirements apply only in case the number of NZP-CSI-RS ports in the test case satisfies UE capability on maximum number of NZP-CSI-RS ports

	
	
	RI
	Clause 6.4.3.1 (Test 4)
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.1
Clause 6.3.2.2.2
Clause 6.3.2.2.3
Clause 6.3.2.2.4
Clause 6.3.3.2.1
Clause 6.3.3.2.2
Clause 6.3.3.2.3
Clause 6.3.3.2.4
	

	
	
	RI
	Clause 6.4.3.2 (Test 4)
	



[bookmark: _Toc67918136]6.1.1.5	Applicability of Channel Quality Indicator (CQI) reporting requirements for CA
[bookmark: _Toc67918137]6.1.1.5.1	Applicability and test rules for different duplex modes and SCS combinations
The applicability and test rules for different duplex modes and SCS combinations are defined in Table 6.1.1.5.1-1.
Table 6.1.1.5.1-1: Applicability for different duplex modes and SCS combinations
	Tests
	PCell CC configuration

	Test 1 in Clause 6.2A.3.1.1
	TDD CC if supported, otherwise FDD CC

	Test 2 in Clause 6.2A.3.1.1 (NOTE 2)
	Any of CCs

	Test 3 in Clause 6.2A.3.1.1
	Any of CCs

	NOTE 1: 	The test coverage can be considered fulfilled if UE passes one of the CC as PCell in Test 1.
NOTE 2: 	These scenarios are only tested for UEs which are not verified with Test 1 in Clause 6.2A.3.1.1.



[bookmark: _Toc67918138]6.1.1.5.2	Applicability and test rules for different CA configurations and bandwidth combination sets
The performance requirement for CA CQI tests in clause 6.2A are defined independent of CA configurations and bandwidth combination sets specified in clasue 5.5A in TS 38.101-1 [6]. 
For UEs supporting multiple CA capabilities, test any one of the supported CA capabilities with largest aggregated CA bandwidth combination. The categorization of CA capability is specified in clasue 5.1.1.7.1.
For UEs supporting multiple CA configurations from the selected CA capability, test any one of the supported CA configurations with largest aggregated CA bandwidth combination. For simplicity, the CA configuration refers to combination of CA configuration and bandwidth combination set.
A single uplink CC is configured for all tests.
[bookmark: _Toc67918139]6.1.1.5.3	Test coverage for different number of componenet carriers
For CA CQI tests specified in clause 6.2A, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.
[bookmark: _Toc67918140]6.1.1.5.4	Applicability rule and antenna connection for CA tests with 4 RX
All the requirements specified in clause 6.2A for CA with 2 RX are applied for 4 RX capable UEs by connecting all 4 RX with data source from system simulator and reducing the signal power density by 3 dB compared to the signal power density for 2 RX in the test configurations.

<End of change 1>
<Start of change 2>
6.1.2	Common test parameters
Parameters specified in Table 6.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 6.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 3)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing

	Active DL BWP index
	
	1

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	Cross carrier scheduling
	
	Not configured

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	Multi-path fading propagation conditions:
Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

Static propagation conditions:
Single Panel Type I, Random precoder chosen from precoder index 0 an 2, selection updated per slot

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	DMRS ports indexes
	
	{1000} for Rank1
{1000,1001} for Rank2
{1000,1001,1002} for Rank3
{1000,1001,1002,1003} for Rank4

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	N/A

	
	Time density (LPT-RS)
	
	N/A

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	4 for CSI-RS resource 1 and 3
8 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	slot
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource

	
	CSI-RS offset
	slot
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	TCI state #0
	Type 1 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information

	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	TCI state #1
	Type 1 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

	CSI-RS resource
	
	N/A

	
	
	QCL Type
	
	N/A

	Number of HARQ Processes
	
	4 For FDD
8 for TDD

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	{0,2,3,1}

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2 for FDD
[bookmark: OLE_LINK11]For FR1.30-1:
8 if mod(i,10) = 0
6 if mod(i,10) = 2
5 if mod(i,10) = 3
5 if mod(i,10) = 4
4 if mod(i,10) = 5
3 if mod(i,10) = 6
Where i is slot index per radio frame with 0~19
For FR1.30-7:
8 if mod(i,10) = 0
7 if mod(i,10) = 1
6 if mod(i,10) = 2
5 if mod(i,10) = 3
4 if mod(i,10) = 4
3 if mod(i,10) = 5
2 if mod(i,10) = 6
Where i is the slot index of all slots in every 5ms i = {0,…,9}

	Symbols for unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1
OP.1 TDD as defined in Annex A.5.2.1

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	Note 1:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL.
Note 2:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 3:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing.



<End of change 2>
<Start of change 3>
6.2.2.2.1.4	Minimum requirement for CQI reporting for PCell on band with shared spectrum access
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] for unlicensed carrier in Scenario C. For each Downlink Transmission Duration the transmission power offset is randomly chosen between [0, +6] dB and 2 sets of CQI reports are obtained for each transmission power offset. 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 each power offset. 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 6.2.2.2.1.4-1, and using the downlink physical channels specified in Annex A.4, the minimum requirements are specified by the following:
a)	For each transmission power offset 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)	For each transmission power offset, 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. For each transmission power offset, 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.
c)  The absolute difference in median CQI for each of transmission power offset shall be ≥ 2.
[bookmark: OLE_LINK15]Table 6.2.2.2.1.4-1: CQI reporting test parameters for unlicensed carrier
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	Downlink Transmission Model
	
	As specified in Annex B.5

	Downlink Transmission Model Parameters
	Downlink period
	
	5

	
	LBT failure probability
	
	0.25

	
	Downlink transmission duration values set
	
	{4,6,7}

	
	Occupied OFDM symbols in slot other than the last slot
	
	14

	
	Occupied OFDM symbols in the last slot set
	
	14

	TDD UL-DL pattern
	
	FR1.30-7

	SNR
	 dB
	8
	9

	 for power offset 1
	dBm/Hz
	-112

	 for power offset 2
	dBm/Hz
	-106

	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
	
	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)
	
	Row 5,4

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

	
	CSI-RS
interval and offset
	slot
	Not configured

	
	ZP CSI-RS trigger
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	CSI-RS
interval and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	configured

	timeRestrictionForInterferenceMeasurements
	
	configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

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

	reportTriggrtSize
	
	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)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	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.2-8



<End of change 3>
<Start of change 4>
6.2.3.2.1.4	Minimum requirement for CQI reporting for PCell on band with shared spectrum access
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] for unlicensed carrier in Scenario C. For each Downlink Transmission Duration the transmission power offset is randomly chosen between [0, +6] dB and 2 sets of CQI reports are obtained for each transmission power offset. 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 each power offset. 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 6.2.3.2.1.3-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	For each transmission power offset 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)	For each transmission power offset, 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. For each transmission power offset, 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.
c)  The absolute difference in median CQI for each of transmission power offset shall be ≥ 2.
Table 6.2.2.2.1.4-1: CQI reporting test parameters for unlicensed carrier
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	Downlink Transmission Model
	
	As specified in Annex B.5

	Downlink Transmission Model Parameters
	Downlink period
	
	5

	
	LBT failure probability
	
	0.25

	
	Downlink transmission duration values set
	
	{4,6,7}

	
	Occupied OFDM symbols in slot other than the last slot
	
	14

	
	Occupied OFDM symbols in the last slot set
	
	14

	TDD UL-DL pattern
	
	FR1.30-7

	SNR
	 dB
	5
	6

	 for power offset 1
	dBm/Hz
	-112

	 for power offset 2
	dBm/Hz
	-106

	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
	
	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)
	
	Row 5,4

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

	
	CSI-RS
interval and offset
	slot
	Not configured

	
	ZP CSI-RS trigger
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	CSI-RS
interval and offset
	slot
	Not configured

	
	[bookmark: _GoBack]aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	configured

	timeRestrictionForInterferenceMeasurements
	
	configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

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

	reportTriggrtSize
	
	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)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	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.2-8




<End of change 4>
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This clause defines the DL signal applicable to the reporting of channel status information (Clause X).
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
	
	
	
	

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	
	
	
	

	Number of consecutive PDSCH symbols
	12
	12
	
	
	
	

	Number of PDSCH MIMO layers
	1
	2
	
	
	
	

	Number of DMRS REs (Note 1)
	24
	24
	
	
	
	

	Overhead for TBS determination
	6
	6
	
	
	
	

	Available RE-s
	7920
	7920
	
	
	
	

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

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.1523
	0
	QPSK
	1800
	3624
	
	
	
	

	2
	0.2344
	0
	
	1800
	3624
	
	
	
	

	3
	0.3770
	2
	
	2856
	5640
	
	
	
	

	4
	0.6016
	4
	
	4480
	8968
	
	
	
	

	5
	0.8770
	6
	
	6528
	13064
	
	
	
	

	6
	1.1758
	8
	
	8712
	17928
	
	
	
	

	7
	1.4766
	11
	16QAM
	11016
	22032
	
	
	
	

	8
	1.9141
	13
	
	14343
	28680
	
	
	
	

	9
	2.4063
	15
	
	17928
	35856
	
	
	
	

	10
	2.7305
	18
	64QAM
	20496
	40976
	
	
	
	

	11
	3.3223
	20
	
	25104
	50184
	
	
	
	

	12
	3.9023
	22
	
	29192
	58384
	
	
	
	

	13
	4.5234
	24
	
	33816
	67584
	
	
	
	

	14
	5.1152
	26
	
	38936
	77896
	
	
	
	

	15
	5.5547
	28
	
	42016
	83976
	
	
	
	

	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



Table A.4-2: Mapping of CQI Index to Information Bit payload (CQI table 2)
	TBS Scheme
	TBS.2-1
	TBS.2-2
	TBS.2-3
	TBS.2-4
	TBS.2-5
	TBS.2-6
	TBS.2-7
	TBS.2-8

	MCS table
	256QAM

	Number of allocated PDSCH resource blocks
	52
	52
	106
	106
	8
	16
	32
	51

	Number of consecutive PDSCH symbols
	12
	12
	12
	12
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	1
	2
	1
	1
	1
	2

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

	Overhead for TBS determination
	0
	0
	0
	0
	0
	0
	6
	0

	Available RE-s for PDSCH
	6240
	6240
	12720
	12720
	960
	1920
	3680
	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
	N/A
	N/A

	1
	0.1523 
	0
	QPSK
	1480
	2976
	2976
	5896
	224
	456
	848
	1864

	2
	0.3770 
	1
	
	2408
	4744
	4744
	9480
	368
	736
	1416
	4616

	3
	0.8770 
	3
	
	5504
	11016
	11016
	22536
	848
	1736
	3240
	10760

	4
	1.4766 
	5
	16QAM
	9224
	18432
	18960
	37896
	1416
	2856
	5376
	17928

	5
	1.9141 
	7
	
	12040
	24072
	24576
	49176
	1864
	3752
	6912
	23568

	6
	2.4063 
	9
	
	15112
	30216
	30728
	61480
	2408
	4608
	8712
	29192

	7
	2.7305 
	11
	64QAM
	16896
	33816
	34816
	69672
	2600
	5248
	9992
	33816

	8
	3.3223 
	13
	
	20496
	40976
	42016
	83976
	3240
	6400
	12040
	40976 

	9
	3.9023 
	15
	
	24576
	49176
	49176
	98376
	3752
	7424
	14344
	48168

	10
	4.5234 
	17
	
	28168
	56368
	57376
	114776
	4352
	8712
	16392
	55304

	11
	5.1152 
	19
	
	31752
	63528
	65576
	131176
	4864
	9736
	18432
	62504

	12
	5.5547 
	21
	256QAM
	34816
	69672
	69672
	139376
	5248
	10760
	20496
	67584

	13
	6.2266
	23
	
	38936
	77896
	79896
	159880
	6016
	12040
	22536
	75792

	14
	6.9141
	25
	
	43032
	86040
	88064
	176208
	6656
	13320
	25104
	83976

	15
	7.4063 
	27
	
	46104
	92200
	94248
	188576
	7040
	14088
	27144
	90176

	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
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