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<<Unchanged sections skipped>>
[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).
[bookmark: _Toc27479482][bookmark: _Toc36058669][bookmark: _Toc44067592][bookmark: _Toc52716518][bookmark: _Toc58239163][bookmark: _Toc68246745][bookmark: _Toc75790058]6.1.1	Applicability of requirements
[bookmark: _Toc27479483][bookmark: _Toc36058670][bookmark: _Toc44067593][bookmark: _Toc52716519][bookmark: _Toc58239164][bookmark: _Toc68246746][bookmark: _Toc75790059]6.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [2].
The minimum performance requirements in Clause 6 are mandatory for UE supporting NR operation, except test cases listed in Clause 6.1.1.3, 6.1.1.4, 6.1.1.5.
If same test is listed for different UE features/capabilities in Clauses 6.1.1.3 and 6.1.1.4, then this test shall apply for UEs which support all corresponding UE features/capabilities.
[bookmark: _Toc27479484][bookmark: _Toc36058671][bookmark: _Toc44067594][bookmark: _Toc52716520][bookmark: _Toc58239165][bookmark: _Toc68246747][bookmark: _Toc75790060]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 [2]. 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: _Toc27479485][bookmark: _Toc36058672][bookmark: _Toc44067595][bookmark: _Toc52716521][bookmark: _Toc58239166][bookmark: _Toc68246748][bookmark: _Toc75790061]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
	



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
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.6
Clause 6.3.3.2.6
	



[bookmark: _Toc27479486][bookmark: _Toc36058673][bookmark: _Toc44067596][bookmark: _Toc52716522][bookmark: _Toc58239167][bookmark: _Toc68246749][bookmark: _Toc75790062]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

	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 6.3.3.1.1
Clause 6.3.3.1.2
	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 6.3.3.2.1
Clause 6.3.3.2.2
	

	
	
	RI
	Clause 6.4.3.2 (Test 4)
	



[bookmark: _Toc67918136][bookmark: _Toc76298179][bookmark: _Toc76572191][bookmark: _Toc76652058][bookmark: _Toc76652896][bookmark: _Toc27479487][bookmark: _Toc36058674][bookmark: _Toc44067597][bookmark: _Toc52716523][bookmark: _Toc58239168][bookmark: _Toc68246750][bookmark: _Toc75790063]6.1.1.5	Applicability of Channel Quality Indicator (CQI) reporting requirements for CA
[bookmark: _Toc67918137][bookmark: _Toc76298180][bookmark: _Toc76572192][bookmark: _Toc76652059][bookmark: _Toc76652897]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][bookmark: _Toc76298181][bookmark: _Toc76572193][bookmark: _Toc76652060][bookmark: _Toc76652898]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 clause 5.5A in TS 38.101-1 [26].
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 clause 5.1.1.57.1.
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][bookmark: _Toc76298182][bookmark: _Toc76572194][bookmark: _Toc76652061][bookmark: _Toc76652899]6.1.1.5.3	Test coverage for different number of component 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][bookmark: _Toc76298183][bookmark: _Toc76572195][bookmark: _Toc76652062][bookmark: _Toc76652900]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.
6.1.2	Common test parameters
Parameters specified in Table 6.1.2-1 are applied for all test cases in this section unless otherwise stated.
Table 6.1.2-1: Test parameters for CSI test cases
	[bookmark: _Hlk110331071]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 [2] for tested channel bandwidth and subcarrier spacing

	Additional PDCCH Configuration for Aperiodic Reporting (Note 4)
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	DCI format
	
	0_1

	
	TCI state
	
	TCI state #1

	
	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

	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

	
	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

	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

	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 and 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
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.5.2.1OCNG as specified in A.5

	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 [2] for tested channel bandwidth and subcarrier spacing.
Note 4: 	Additional PDCCH configuration for aperiodic reporting is only for test cases with aperiodic CSI reporting configured.



<<Unchanged sections skipped>>
[bookmark: _Toc27479516][bookmark: _Toc36058703][bookmark: _Toc44067626][bookmark: _Toc52716552][bookmark: _Toc58239197][bookmark: _Toc68246779][bookmark: _Toc75790092]6.2A	Reporting of Channel Quality Indicator (CQI) for CA
[bookmark: _Toc67918159][bookmark: _Toc76298202][bookmark: _Toc76572214][bookmark: _Toc76652081][bookmark: _Toc76652919]6.2A.1	General
[bookmark: _Hlk94194215]This clause includes the requirements for the reporting of channel quality indicator (CQI) with the UE configured for CA. The purpose is to verify that the CQI is correctly reported in accordance with the CQI definition given in TS 38.214 [12] for each CC with multiple cells configured for periodic reporting.
[bookmark: _Toc67918160][bookmark: _Toc76298203][bookmark: _Toc76572215][bookmark: _Toc76652082][bookmark: _Toc76652920]6.2A.2	1RX requirements
(Void)
[bookmark: _Toc67918161][bookmark: _Toc76298204][bookmark: _Toc76572216][bookmark: _Toc76652083][bookmark: _Toc76652921]6.2A.3	2RX requirements
[bookmark: _Toc67918162][bookmark: _Toc76298205][bookmark: _Toc76572217][bookmark: _Toc76652084][bookmark: _Toc76652922][bookmark: _Toc67918163][bookmark: _Toc76298206][bookmark: _Toc76572218][bookmark: _Toc76652085][bookmark: _Toc76652923]6.2A.3.1	CQI reporting definition under AWGN conditions
6.2A.3.1.0	Minimum requirement for periodic CQI reporting
For each CA CQI reporting test defined in Table 6.2A.3.1.0-6, the test requirements and the test parameters are defined as below.
For each CC, the test parameters are specified in Table 6.2A.3.1.0-1. The additional parameters specified in Table 6.2A.3.1.0-2 are applicable for tests on FDD CC. The additional parameters specified in Table 6.2A.3.1.0-3 are applicable for tests on TDD CC.
For CA with 2 DL CC, for the SNR configuration specified in Table 6.2A.3.1.0-4, and using the downlink physical channels specified in Annex C.3.1 on each CC, the difference between the wideband CQI indices of PCell and SCell reported shall be such that
wideband CQIPCell – wideband CQISCell ≥ 2
for more than 90% of the time. 
For CA with 3 or more DL CC, for the SNR configuration specified in Table 6.2A.3.1.0-5, and using the downlink physical channels specified in Annex C.3.1 on each cell, the difference between the wideband CQI indices of PCell and SCell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2, 3… reported shall be such that
wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2, 3… ≥ 2
for more than 90% of the time.
[bookmark: _Hlk94274179]Table 6.2A.3.1.0-1: CA CQI reporting test parameters for FDD and TDD CC
	Parameter
	Unit
	Value

	Propagation channel
	
	AWGN

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

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

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 2, 6

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

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

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Csi-ReportingBand
	
	1111111

	aperiodicTriggeringOffset
	
	Not configured

	Physical channel for CSI report
	
	PUCCH

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	Derived as per section 5.1.3.2 of TS 38.214 [12]



Table 6.2A.3.1.0-2: Additional test parameters for FDD CC
	Parameter
	Unit
	Value

	Duplex Mode
	
	FDD

	Subcarrier spacing
	kHz
	15

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

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

	
	
	
	10/1 if configured as SCell with TDD PCell (Test1)

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

	CSI-Report periodicity and offset
	slot
	5/0 if configured as PCell

	
	
	5/1 if configured as SCell with FDD PCell (Test2)

	
	
	20/18 if configured as SCell with TDD PCell (Test1)

	CQI/RI/PMI delay
	ms
	8

	Sub-band Size
	RB
	8 for 5MHz and 10MHz, 
16 for 15MHz, 20MHz and 25MHz, 32 for 30MHz, 35MHz, 40MHz, 45MHz and 50MHz

	Note 1:	NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting periodicity/offset slots are based on the PCell SCS.



[bookmark: _Hlk110331733]Table 6.2A.3.1.0-3: Additional test parameters for TDD CC
	Parameter
	Unit
	Value

	Duplex Mode
	
	TDD

	Subcarrier spacing
	kHz
	30

	TDD UL-DL pattern
	
	FR1.30-1

	ZP CSI-RS configuration
	CSI-RS
periodicity and offset
	slot
	10/1 if configured as SCell with FDD PCell (Test1)

	
	
	
	20/1

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

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

	NZP CSI-RS for CSI acquisition
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1 if configured as SCell with FDD PCell (Test1)

	
	
	
	20/1

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

	CSI-Report periodicity and offset
	slot
	20/19 if configured as PCell

	
	
	20/18 if configured as SCell with TDD PCell (Test3)

	
	
	5/1 if configured as SCell with FDD PCell (Test1)

	CQI/RI/PMI delay 
	ms
	9.5

	Sub-band Size
	RB
	8 for 10MHz, 15MHz, 20MHz and 25MHz,
16 for 30MHz, 40MHz and 50MHz, 32 for 60MHz, 80MHz, 90MHz and 100MHz

	Note 1:	NZP CSI-RS periodicity/offset slots are based on the carrier SCS and CSI reporting periodicity/offset slots are based on the PCell SCS.



Table 6.2A.3.1.0-4: SNR configurations for 2 DL CA
	Parameter
	PCell
	SCell

	SNR (dB)
	10.0
	4.0



Table 6.2A.3.1.0-5: SNR configurations for 3 or more DL CA
	Parameter
	PCell
	SCell1
	SCell2, 3…

	SNR (dB)
	12.0
	6.0
	0.0



[bookmark: _Hlk94280912]Table 6.2A.3.1.0-6: List of CA CQI reporting test
	Test number
	CA duplex mode and SCS combination

	1
	FDD 15 kHz + TDD 30 kHz 

	2
	FDD 15 kHz + FDD 15 kHz

	3
	TDD 30 kHz + TDD 30 kHz

	Note 1:	The applicability of requirements for different CA duplex modes, SCSs, is defined in 6.1.1.5.1.
Note 2:	The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 6.1.1.5.2.



The normative reference for this requirement is TS 38.101-4 [5], clause 6.2A.3.1.1.
6.2A.3.1.1	2Rx CQI reporting accuracy under AWGN conditions for CA (2DL CA)
Editor’s note: EN-DC applicability of this test case is FFS in TS 38.522.
6.2A.3.1.1.1	Test Purpose
To verify that the CQI is correctly reported in accordance with the CQI definition given in TS 38.214 [12] for each CC with multiple cells configured for periodic reporting.
6.2A.3.1.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that supports 2DL CA.
6.2A.3.1.1.3	Test description
6.2A.3.1.1.3.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
CA capability to be tested: test any one of the supported CA capabilities with largest aggregated CA bandwidth combination, as specified in 6.1.1.5.2.
CA configuration to be tested: For the selected CA capability, test any one of the supported CA configurations with largest aggregated CA bandwidth combination, as specified in 6.1.1.5.2.
Table 6.2A.3.1.1.3.1-1: Test point selection table
	Test number
	CA duplex mode
	Configuration
	PCell CC configuration

	1
	FDD 15 kHz + TDD 30 kHz 
	As defined in Table 6.2A.3.1.0-1 to Table 6.2A.3.1.0-3
	TDD CC if supported, otherwise FDD CC

	2 (Note 2)
	FDD 15 kHz + FDD 15 kHz
	As defined in Table 6.2A.3.1.0-1 to Table 6.2A.3.1.0-2
	Any of CCs

	3
	TDD 30 kHz + TDD 30 kHz
	As defined in Table 6.2A.3.1.0-1 and Table 6.2A.3.1.0-3
	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.



[bookmark: _Hlk94274740]1.	Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A Figure A.3.1.7.2A for TE diagram, Figure A.3.2.3 for UE supporting only 2Rx RF bands on all CC. Annex A, Figure A.3.2.5 for UE supporting 4Rx on some or all the CCs.
2.	The parameter settings for the cell are set up according to Table 6.1.2-1, and Table 6.2A.3.1.0-1 to Table 6.2A.3.1.0-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.1.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.2A.3.1.1.3.3.
[bookmark: _Hlk94273729]6.2A.3.1.1.3.21.3.2	Test Procedure
1.	Configure SCC according to Annex C.0, C.1 and C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [6] clause 5.5.1. Message contents are defined in clause 6.2A.3.1.1.3.3.1.3.3.
3.	SS activates SCC by sending the activation MAC-CE (Refer TS 38.321 [2418], clauses 5.9, 6.1.3.10). Wait for at least 1 second (Refer TS 38.133[2519], clause9.3).
4.	Set the parameters of bandwidth, reference channel, propagation condition and antenna configuration according to Table 6.2A.3.1.0-1 to Table 6.2A.3.1.0-3 as appropriate. Set the SNR according to Table 6.2A.3.1.0-4 as appropriate for PCC and SCC (For UE supporting 4Rx antenna ports on a given CC, the SNR is reduced by 3dB for that CC).
5.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC on both PCC and SCC. The SS sends downlink MAC padding bits on the DL RMC.
6.	The SS shall start gathering CQI reports, and will continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each PCC and SCC. For each CSI report calculate the respective difference CQIP-S = wideband CQIPCell – wideband CQISCell.
7.	If more than 1800 values of CQIP-S are ≥ 2 pass the UE. Otherwise fail the UE.
8.	Repeat steps from 1 to 7 for each test point in Table 6.2A.3.1.1.3.1-1 as appropriate.
[bookmark: _Hlk94279273]6.2A.3.1.1.1.3.3	Message contents
Message contents are according to TS 38.508 [6] clause 5.4.2 with the following exceptions:
6.2A.23.1.1.1.3.3_1	Message exceptions for SA
Table 6.2A.23.1.1.1.3.3_1-1: CSI-RS-ResourceMapping
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.4-2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ResourceMapping ::= SEQUENCE {
	
	
	

	  frequencyDomainAllocation CHOICE {
	
	
	

	    row2
	0000 1000 0000
	k0= 4, row2
	

	  }
	
	
	

	  density CHOICE {
	
	
	

	    one
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 6.2A.23.1.1.1.3.3_1-2: NZP CSI-ResourcePeriodicityAndOffset
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.4-2a

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourcePeriodicityAndOffset ::= CHOICE {
	
	
	

	  slots5
	1
	
	For FDD CC

	  slot10
	1
	
	(For TDD CC if configured as SCell with FDD PCell (Test1))
OR
(For FDD CC if configured as SCell with TDD PCell (Test1))

	  Slot20
	1
	
	For TDD CC

	}
	
	
	



Table 6.2A.23.1.1.1.3.3_1-3: CSI-IM-Resource
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.4-6

	Information Element
	Value/remark
	Comment
	Condition

	CSI-IM-Resource ::= SEQUENCE {
	
	
	

	  periodicityAndOffset SEQUENCE {
	
	
	

	    slots5
	1
	
	For FDD CC

	    slots10
	1
	
	For TDD CC

	  }
	
	
	

	}
	
	
	



Table 6.2A.23.1.1.1.3.3_1-4: CSI-ReportConfig
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.4-12

	Information Element
	Value/remark
	Condition

	CSI-ReportConfig ::= SEQUENCE {
	
	

	  subbandSize
	8
	For the CC with FDD 15kHz SCS 5MHz and 10MHz CHBW;
For the CC with TDD 30kHz SCS 10MHz, 15MHz, 20MHz and 25MHz CHBW.

	
	16
	For the CC with FDD 15kHz SCS 15MHz, 20MHz and 25MHz CHBW;
For the CC with TDD 30kHz SCS 30MHz, 40MHz and 50MHz CHBW.

	
	32
	For the CC with FDD 15kHz SCS 30MHz, 35MHz, 40MHz, 45MHz and 50MHz CHBW;
For the CC with TDD 30kHz SCS 60MHz, 80MHz, 90MHz and 100MHz CHBW.

	}
	
	



6.2A.32.1.1.1.3.3_2	Message exceptions for NSA
Same as specified in 6.2A.32.1.1.1.3.3_2.
6.2A.3.1.1.41.3.4	Test Requirements
The pass fail decision is as specified in the test procedure in clause 6.2A.3.1.1.3.2.1.3.2.
There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
6.2A.3.1.2	2Rx CQI reporting accuracy under AWGN conditions for CA (3DL CA)
Editor’s note: EN-DC applicability of this test case is FFS in TS 38.522.
6.2A.3.1.2.1	Test Purpose
Same with 6.2A.3.1.1.1.
6.2A.3.1.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward that supports 3DL CA.
6.2A.3.1.2.3	Test description
[bookmark: _Hlk94280100]6.2A.3.1.2.3.1	Initial conditions
Same with 6.2A.3.1.1.3.1.
6.2A.3.1.2.3.21.2.3.2	Test Procedure
1.	Configure SCCs according to Annex C.0, C.1 and C.2 for all downlink physical channels.
2.	The SS shall configure SCCs as per TS 38.508-1 [6] clause 5.5.1. Message contents are defined in clause 6.2A.3.1.2.3.3.1.2.3.3.
3.	SS activates SCCs by sending the activation MAC-CE (Refer TS 38.321 [2418], clauses 5.9, 6.1.3.10). Wait for at least 1 second (Refer TS 38.133[2519], clause9.3).
4.	Set the parameters of bandwidth, reference channel, propagation condition and antenna configuration according to Table 6.2A.3.1.0-1 to Table 6.2A.3.1.0-3 as appropriate. Set the SNR according to Table 6.2A.3.1.0-5 as appropriate for PCC and SCCs (For a UE supporting 4Rx antenna ports on a given CC, the SNR is reduced by 3dB for that CC).
5.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC on both PCC and SCCs. The SS sends downlink MAC padding bits on the DL RMC.
6.	The SS shall start gathering CQI reports, and will continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each PCC and SCCs. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPCell – wideband CQISCell1 and the respective difference CQIS1-S2 = wideband CQISCell1 – wideband CQISCell2.
7.	If more than 1800 values of CQIP-S1 are ≥ 2 and more than 1800 values of CQI S1-S2 are ≥ 2, pass the UE. Otherwise fail the UE.
8.	Repeat steps from 1 to 7 for each test point in Table 6.2A.3.1.0-6 as appropriate.
6.2A.3.1.2.3.31.2.3.3	Message contents
Same with 6.2A.3.1.1.3.3.1.3.3.
6.2A.3.1.2.41.2.3.4	Test Requirements
The pass fail decision is as specified in the test procedure in clause 6.2A.3.1.2.3.2.1.2.3.2.
There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
6.2A.3.1.3	2Rx CQI reporting accuracy under AWGN conditions for CA (4DL CA)
Editor’s note: EN-DC applicability of this test case is FFS in TS 38.522.
6.2A.3.1.3.1	Test Purpose
Same with 6.2A.3.1.1.1.
6.2A.3.1.3.2	Test applicability
This test applies to all types of NR UE release 15 and forward that supports 4DL CA.
6.2A.3.1.3.3	Test description
6.2A.3.1.3.3.1	Initial conditions
Same with 6.2A.3.1.1.3.1.
6.2A.3.1.3.3.21.3.3.2	Test Procedure
1.	Configure SCCs according to Annex C.0, C.1 and C.2 for all downlink physical channels.
2.	The SS shall configure SCCs as per TS 38.508-1 [6] clause 5.5.1. Message contents are defined in clause 6.2A.3.1.3.3.3.1.3.3.3.
3.	SS activates SCCs by sending the activation MAC-CE (Refer TS 38.321 [2418], clauses 5.9, 6.1.3.10). Wait for at least 1 second (Refer TS 38.133[2519], clause9.3).
4.	Set the parameters of bandwidth, reference channel, propagation condition and antenna configuration according to Table 6.2A.3.1.0-1 to Table 6.2A.3.1.0-3 as appropriate. Set the SNR according to Table 6.2A.3.1.0-5 as appropriate for PCC and SCCs (For a UE supporting 4Rx antenna ports on a given CC, the SNR is reduced by 3dB for that CC).
5.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC on both PCC and SCCs. The SS sends downlink MAC padding bits on the DL RMC.
6.	The SS shall start gathering CQI reports, and will continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each PCC and SCCs. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPCell – wideband CQISCell1, the respective difference CQIS1-S2 = wideband CQISCell1 – wideband CQISCell2 and the respective difference CQIS1-S3 = wideband CQISCell1 – wideband CQISCell3.
7.	If more than 1800 values of CQIP-S1 are ≥ 2, more than 1800 values of CQI S1-S2 are ≥ 2 and more than 1800 values of CQI S1-S3 are ≥ 2, pass the UE. Otherwise fail the UE.
8.	Repeat steps from 1 to 7 for each test point defined in Table 6.2A.3.1.0-6 as appropriate.
6.2A.3.1.3.3.31.3.3.3	Message contents
Same with 6.2A.3.1.1.3.3.1.3.3.
6.2A.3.1.3.41.3.3.4	Test Requirements
The pass fail decision is as specified in the test procedure in clause 6.2A.3.1.3.3.2.1.3.3.2.
There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

<<End of change>>

