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<< Unchanged sections omitted>>
<< Start of change R4-2406066>>
[bookmark: _Toc21338163][bookmark: _Toc29808271][bookmark: _Toc37068190][bookmark: _Toc37083733][bookmark: _Toc37084075][bookmark: _Toc40209437][bookmark: _Toc40209779][bookmark: _Toc45892738][bookmark: _Toc53176595][bookmark: _Toc61120871][bookmark: _Toc67918015][bookmark: _Toc76298058][bookmark: _Toc76572070][bookmark: _Toc76651937][bookmark: _Toc76652775][bookmark: _Toc83742047][bookmark: _Toc91440537][bookmark: _Toc98849322][bookmark: _Toc106543172][bookmark: _Toc106737267][bookmark: _Toc107233034][bookmark: _Toc107234624][bookmark: _Toc107419593][bookmark: _Toc107476886][bookmark: _Toc114565699][bookmark: _Toc123935992][bookmark: _Toc124377007]5.1.1.3	Applicability of requirements for optional UE features
[bookmark: _Hlk19883175]The performance requirements in Table 5.1.1.3-1 shall apply for UEs which support optional UE features only.
Table 5.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	SU-MIMO Interference Mitigation advanced receiver
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 3-1)

Clause 5.2.3.1.1 (Test 5-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 3-1)

Clause 5.2.3.2.1 (Test 5-1)
	

	Alternative additional DMRS position for co-existence with LTE CRS (additionalDMRS-DL-Alt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.4 (Test 1-2)

Clause 5.2.3.1.4 (Test 1-2)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.4 (Test 1-2)

Clause 5.2.3.2.4 (Test 1-2)
	

	Basic DL NR-NR CA operation (supportedBandCombinationList)
	NR CA
	SDR
	Clause 5.5A.1
	1)Up to 16 DL carriers
2)Same numerology across carrier for data/control channel at a given time

	Enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.9 (Test 1-1)

Clause 5.2.3.1.9 (Test 1-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.9 (Test 1-1)

Clause 5.2.3.2.9 (Test 1-1)
	

	Alternative 64QAM MCS table for PDSCHNew 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.5
Clause 5.2.3.1.5
Clause 5.2.2.1.6
Clause 5.2.3.1.6
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.5
Clause 5.2.3.2.5
Clause 5.2.2.2.6
Clause 5.2.3.2.6
	

	CQI table with target BLER of 10^-5New CQI table (cqi-TableAlt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.5
Clause 5.2.3.1.5
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.5
Clause 5.2.3.2.5
	

	PDSCH repetitions over multiple slots (pdsch-RepetitionMultiSlots) 
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.6
Clause 5.2.3.1.6
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.6
Clause 5.2.3.2.6
	

	UE PDSCH processing capability #2 (pdsch-ProcessingType2)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.7
Clause 5.2.3.1.7
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.7
Clause 5.2.3.2.7
	

	Pre-emption indication for DL (pre-EmptIndication-DL)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.8
Clause 5.2.3.1.8
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.8
Clause 5.2.3.2.8
	

	Single DCI based SDM transmission for multi-TRxP (singleDCI-SDM-scheme-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.11
Clause 5.2.3.1.11
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.11
Clause 5.2.3.2.11
	

	Multi DCI based multi-TRxP support (multiDCI-MultiTRP-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.12
Clause 5.2.3.1.12
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.12
Clause 5.2.3.2.12
	

	Single DCI based FDM Scheme-A for multi-TRxP(supportFDM-SchemeA-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.13
Clause 5.2.3.1.13
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.13
Clause 5.2.3.2.13
	

	Single DCI based inter-slot TDM for multi-TRxP (supportInter-slotTDM-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.14
Clause 5.2.3.1.14
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.14
Clause 5.2.3.2.14
	

	Maximum number of TCI states in Single-DCI based inter-slot TDM (maxNumberTCI-states-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.14
Clause 5.2.3.1.14
	The requirements apply only when maxNumberTCI-states-r16 = 2.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.14
Clause 5.2.3.2.14
	

	DRX Adaptation (drx-Adaptation-r16)
	FR1 FDD
	PDCCH
	Clause 5.3.2.1.3
	If the Test 1 in Clause 5.3.2.1.3 is passed, the test coverage can be considered fulfilled without executing Test 3 in clause 5.3.2.1.1.

	
	FR1 TDD
	PDCCH
	Clause 5.3.2.2.3
	If the Test 1 in Clause 5.3.2.2.3 is passed, the test coverage can be considered fulfilled without executing Test 2 in clause 5.3.2.2.1.

	
	FR1 FDD
	PDCCH
	Clause 5.3.3.1.3
	If the Test 1 in Clause 5.3.3.1.3 is passed, the test coverage can be considered fulfilled without executing Test 3 in clause 5.3.3.1.1.

	
	FR1 TDD
	PDCCH
	Clause 5.3.3.2.3
	If the Test 1 in Clause 5.3.3.2.3 is passed, the test coverage can be considered fulfilled without executing Test 2 in clause 5.3.3.2.1.

	Validating P/SP-CSI-RS reception (periodicAndSemi-PersistentCSI-RS-r16)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.15
Clause 5.2.3.2.15
Clause 5.2A.2.3
Clause 5.2A.3.3
	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
	PDSCH
	Clause 5.2.2.2.15
Clause 5.2.3.2.15
	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

	1024QAM modulation for PDSCH for FR1 (pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 1-8)
Clause 5.2.3.1.1 (Test 1-8)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 1-12)
Clause 5.2.3.2.1 (Test 1-12)
	

	
	
	SDR
	Clause 5.5.1
Clause 5.5A.1
	1024QAM MCS indexes are used only if UE supports 1024QAM for FR1 DL.

	Support of neighboring LTE cell CRS-IM in DSS scenario with NR 15 kHz SCS ( CRS-IM-DSS-15kHzSCS-r17) 
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.18
Clause 5.2.3.1.17
	UE can support the feature on the CC(s) in a band only if the UE indicates support of rateMatchingLTE-CRS on that band.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.19
Clause 5.2.3.2.18
	

	Support of neighboring LTE cell CRS-IM in non-DSS and 15 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth (CRS-IM-nonDSS-15kHzSCS-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.19 (Test 2-1)
Clause 5.2.3.1.18 (Test 2-1)
	The UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbour LTE cell PBCH position.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 2-1)
Clause 5.2.3.2.19 (Test 2-1)
	

	Support of neighboring LTE cell CRS-IM in non-DSS and 15 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth (CRS-IM-nonDSS-NWA-15kHzSCS-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.19 (Test 1-1)
Clause 5.2.3.1.18 (Test 1-1)
	If the Test 2-1 in Clause 5.2.2.1.19 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.2.1.19.
If the Test 2-1 in Clause 5.2.3.1.18 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.3.1.18.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 1-1)
Clause 5.2.3.2.19 (Test 1-1)
	If the Test 2-1 in Clause 5.2.2.2.20 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.2.2.20.
If the Test 2-1 in Clause 5.2.3.2.19 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.3.2.19.

	CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth (crs-IM-nonDSS-30kHzSCS-r17)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 2-2)
Clause 5.2.3.2.19 (Test 2-2)
	The UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbour LTE cell PBCH position.

	CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth (crs-IM-nonDSS-NWA-30kHzSCS-r17)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 1-2)
Clause 5.2.3.2.19 (Test 1-2)
	If the Test 2-2 in Clause 5.2.2.2.20 is passed, the test coverage can be considered fulfilled without executing Test 1-2 in clause 5.2.2.2.20.
If the Test 2-2 in Clause 5.2.3.2.19 is passed, the test coverage can be considered fulfilled without executing Test 1-2 in clause 5.2.3.2.19.

	Support for SFN scheme A for PDCCH scheduling SFN Scheme A PDSCH (sfn-SchemeA-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.20
Clause 5.2.3.1.19
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.21
Clause 5.2.3.2.20
	

	Support for SFN scheme B for PDCCH scheduling SFN Scheme B PDSCH (sfn-SchemeB-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.21
Clause 5.2.3.1.20
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.22
Clause 5.2.3.2.21
	

	Support for PDCCH with intra-slot repetition (mTRP-PDCCH-Repetition-r17)
	FR1 FDD
	PDCCH
	Clause 5.3.2.1.5
Clause 5.3.3.1.4
	

	
	FR1 TDD
	PDCCH
	Clause 5.3.2.2.5
Clause 5.3.3.2.4
	

	Support for TDD-TDD intra-band non-colocated NR-CA deployment (intraBandNR-CA-non-collocated-r18)
	FR1 TDD
	PDSCH
	Clause 5.2A.2.6
	The requirements apply on in case the UE indicates support of 256QAM modulation scheme for PDSCH for FR1 (pdsch-256QAM-FR1)

	Support for enhanced DMRS (pdsch-TypeA-DMRS-r18)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1
Clause 5.2.3.1.1

	Test 2-3
Test 4-2

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1
Clause 5.2.3.2.1

	Test 2-3
Test 4-2



<< Unchanged sections omitted>>
5.1.1.X	Applicability of requirements with enhanced DMRS
The applicability rules for different requirements with enhanced DMRS in section 5 are specified in Table 5.1.1.X-1.
Table 5.1.1.X-1: Applicability of different requirements with enhanced DMRS
	If UE is tested
	UE can skip
	Applicability notes

	Test type
	Test list
	Test type
	Test list
	

	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 2-3)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 2-1)
	If UE supports enhanced DMRS, UE is not tested for corresponding test with legacy DMRS.

	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 2-3)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 2-1)
	



<< End of change R4-2406066>>

<< Start of change R4-2406070>>
[bookmark: _Toc21338167][bookmark: _Toc29808275][bookmark: _Toc37068194][bookmark: _Toc37083737][bookmark: _Toc37084079][bookmark: _Toc40209441][bookmark: _Toc40209783][bookmark: _Toc45892742][bookmark: _Toc53176599][bookmark: _Toc61120881][bookmark: _Toc67918026][bookmark: _Toc76298069][bookmark: _Toc76572081][bookmark: _Toc76651948][bookmark: _Toc76652786][bookmark: _Toc83742058][bookmark: _Toc91440548][bookmark: _Toc98849334][bookmark: _Toc106543185][bookmark: _Toc106737280][bookmark: _Toc107233047][bookmark: _Toc107234637][bookmark: _Toc107419606][bookmark: _Toc107476900][bookmark: _Toc114565718][bookmark: _Toc123936011][bookmark: _Toc124377026]5.2.2	2RX requirements
[bookmark: _Toc21338168][bookmark: _Toc29808276][bookmark: _Toc37068195][bookmark: _Toc37083738][bookmark: _Toc37084080][bookmark: _Toc40209442][bookmark: _Toc40209784][bookmark: _Toc45892743][bookmark: _Toc53176600][bookmark: _Toc61120882][bookmark: _Toc67918027][bookmark: _Toc76298070][bookmark: _Toc76572082][bookmark: _Toc76651949][bookmark: _Toc76652787][bookmark: _Toc83742059][bookmark: _Toc91440549][bookmark: _Toc98849335][bookmark: _Toc106543186][bookmark: _Toc106737281][bookmark: _Toc107233048][bookmark: _Toc107234638][bookmark: _Toc107419607][bookmark: _Toc107476901][bookmark: _Toc114565719][bookmark: _Toc123936012][bookmark: _Toc124377027]5.2.2.1	FDD
[bookmark: _Toc21338169][bookmark: _Toc29808277][bookmark: _Toc37068196][bookmark: _Toc37083739][bookmark: _Toc37084081][bookmark: _Toc40209443][bookmark: _Toc40209785][bookmark: _Toc45892744][bookmark: _Toc53176601][bookmark: _Toc61120883][bookmark: _Toc67918028][bookmark: _Toc76298071][bookmark: _Toc76572083][bookmark: _Toc76651950][bookmark: _Toc76652788][bookmark: _Toc83742060][bookmark: _Toc91440550][bookmark: _Toc98849336][bookmark: _Toc106543187][bookmark: _Toc106737282][bookmark: _Toc107233049][bookmark: _Toc107234639][bookmark: _Toc107419608][bookmark: _Toc107476902][bookmark: _Toc114565720][bookmark: _Toc123936013][bookmark: _Toc124377028]5.2.2.1.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.2.1.1-3 and Table 5.2.2.1.1-4, with the addition of test parameters in Table 5.2.2.1.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.1-1.
Table 5.2.2.1.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 2-1, 2-2

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 2 receive antenna conditions.
	3-1

	Verify the PDSCH mapping Type A performance requirements with R18 DMRS 
	2-3 



Table 5.2.2.1.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	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
	
	4 for Test 1-1
2 for other tests

	
	Resource allocation type
	
	Test 1-2: Type 1 with start RB = 23, LRBs = 6
Other tests: Type 0

	
	RBG size
	
	Test 1-2: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1 for all but Test 2-3.
Enhanced Type 1 for Test 2-3.

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-5, 1-6, 1-7
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Test 1-5, 1-6, 1-7:
10 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-5, 1-6, 1-7:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	8 for Test 1-4 
4 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.2.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x2, ULA Low
	70
	-0.8

	1-2
	R.PDSCH.1-1.2 FDD
	10 / 15
	QPSK, 0.30
	TDLC300-100
	2x2, ULA Low
	70
	0.2

	1-3
	R.PDSCH.1-4.1 FDD
	10 / 15
	256QAM, 0.82
	TDLA30-10
	2x2, ULA Low
	70
	24.6

	1-4
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	30
	1.1

	1-5
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	HST-750
	1x2
	70
	6.2

	1-6
	R.PDSCH.1-8.2 FDD
	10 / 15
	64QAM, 0.43
	HST-972
	1x2
	70
	9.9

	1-7
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-600
	2x2
	70
	8.6

	1-8
	R.PDSCH.1-17.1 FDD
	10 / 15
	1024QAM,
0.79
	
TDLD30-5
	2x2, ULA Low
	70
	29.5



Table 5.2.2.1.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-3.1 FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	19.4

	2-2
	R.PDSCH.2-1.1 FDD
	20 / 30
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	19.7

	2-3
	R. PDSCH.1-3.1 FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	[19.4]



Table 5.2.2.1.1-5: Minimum performance for Rank 2 and Enhanced Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-2.2 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Medium
	70
	17.6
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The performance requirements are specified in Table 5.2.2.2.1-3 and Table 5.2.2.2.1-4, with the addition of test parameters in Table 5.2.2.2.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.1-1.
Table 5.2.2.2.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1-12, 2-1, 2-2

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 2 receive antenna conditions.
	3-1

	Verify the PDSCH mapping Type A performance requirements with R18 DMRS 
	2-3



Table 5.2.2.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	
4 for Tests 1-1, 1-8, 1-9
2 for other tests


	
	Resource allocation type
	
	Test 1-2: Type 1 with start RB = 50, LRBs = 6
Other tests: Type 0

	
	RBG size
	
	Test 1-2: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1 for all but Test 2-3
Enhanced Type 1 for Test 2-3.

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-7, 1-8, 1-9, 1-10, 1-11
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Tests 1-8, 1-9:
l0 = 4 for CSI-RS resource 1 and 3
l0 = 8 for CSI-RS resource 2 and 4

Other tests; Table 5.2-1.

	
	CSI-RS periodicity
	Slots
	Test 1-7, 1-10, 1-11:
20 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-7, 1-10, 1-11:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	
	Frequency Occupation
	
	Test 1-7, 1-10, 1-11:
Start PRB 0
Number of PRB = 52

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	16 for Test 1-4
10 for Test 1-9
8 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.2.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	-1.1

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	0.2

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	25.3

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	1.6

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
	70
	-0.9

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
	70
	-0.8

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	HST-1000
	1x2
	70
	6.4

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x2, ULA Low
	70
	-1.0

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x2, ULA Low
	70
	-1.1

	1-10
	R.PDSCH.2-10.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-1200
	2x2
	70
	9.5

	1-11
	R.PDSCH.2-10.3 TDD
	40 / 30
	64QAM, 0.43
	FR1.30-1
	HST-1667
	1x2
	70
	9.6

	1-12
	R.PDSCH.2-25.1 TDD
	40 / 30
	1024QAM, 0.79
	FR1.30-1
	TDLD30-5
	2x2, ULA Low
	70
	29.4



Table 5.2.2.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	40 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	19.8

	2-2
	R.PDSCH.2-9.1 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-4
	TDLA30-10
	2x2, ULA Low
	70
	19.8

	2-3
	R.PDSCH.2-3.1 TDD
	40 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[19.8]



Table 5.2.2.2.1-5: Minimum performance for Rank 2 and Enhanced Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	18.0



<< Unchanged sections omitted>>
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5.2.3.1	FDD
[bookmark: _Toc21338179][bookmark: _Toc29808287][bookmark: _Toc37068206][bookmark: _Toc37083750][bookmark: _Toc37084092][bookmark: _Toc40209454][bookmark: _Toc40209796][bookmark: _Toc45892755][bookmark: _Toc53176612][bookmark: _Toc61120906][bookmark: _Toc67918059][bookmark: _Toc76298102][bookmark: _Toc76572114][bookmark: _Toc76651981][bookmark: _Toc76652819][bookmark: _Toc83742091][bookmark: _Toc91440581][bookmark: _Toc98849368][bookmark: _Toc106543219][bookmark: _Toc106737316][bookmark: _Toc107233083][bookmark: _Toc107234673][bookmark: _Toc107419642][bookmark: _Toc107476936][bookmark: _Toc114565759][bookmark: _Toc123936059][bookmark: _Toc124377074]5.2.3.1.1	Minimum requirements for PDSCH Mapping Type A
The performance requirements are specified in Table 5.2.3.1.1-3, Table 5.2.3.1.1-4, Table 5.2.3.1.1-5 and Table 5.2.3.1.1-6, with the addition of test parameters in Table 5.2.3.1.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.1-1.
Table 5.2.3.1.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 2-1, 2-2, 3-1, 4-1

	Verify the PDSCH mapping Type A HARQ soft combining performance under 4 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 4 receive antenna conditions.
	5-1

	Verify the PDSCH mapping Type A performance requirements with R18 DMRS 
	4-2



Table 5.2.3.1.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	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
	
	4 for Test 1-1
wideband for Test 3-1
2 for other tests

	
	Resource allocation type
	
	Test 1-2: Type 1 with start RB = 23, LRBs = 6
Other test: Type 0

	
	RBG size
	
	Test 1-2: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1 for all but Test 4-2
Enhanced Type 1 for Test 4-2.

	
	Number of additional DMRS
	
	2 for Test 1-1, 1-5, 1-6, 1-7
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Test 1-5, 1-6, 1-7:
10 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-5, 1-6, 1-7:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	8 for Test 1-4, 2-1
4 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.3.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x4, ULA Low
	70
	-3.5

	1-2
	R.PDSCH.1-1.2 FDD
	10 / 15
	QPSK, 0.30
	TDLC300-100
	2x4, ULA Low
	70
	-2.9

	1-3
	R.PDSCH.1-4.1 FDD
	10 / 15
	256QAM, 0.82
	TDLA30-10
	2x4, ULA Low
	70
	21.0

	1-4
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x4, ULA Low
	30
	-1.5

	1-5
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	HST-750
	1x4
	70
	3.3

	1-6
	R.PDSCH.1-8.2 FDD
	10 / 15
	64QAM, 0.43
	HST-972
	1x4
	70
	7.0

	1-7
	R.PDSCH.1-8.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-600
	2x4
	70
	5.0

	1-8
	R.PDSCH.1-17.1 FDD
	10 / 15
	1024QAM,
0.79
	TDLD30-5
	2x4, ULA Low
	70
	26.3



Table 5.2.3.1.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-3.1 FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x4, ULA Low
	70
	13.5

	2-2
	R.PDSCH.2-1.1 FDD
	20 / 30
	64QAM, 0.50
	TDLA30-10
	2x4, ULA Low
	70
	13.7



Table 5.2.3.1.1-5: Minimum performance for Rank 3
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-2.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	11.0



Table 5.2.3.1.1-6: Minimum performance for Rank 4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.1-2.4 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	15.6

	4-2
	R.PDSCH.1-12.2 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	[TBD]



Table 5.2.3.1.1-7: Minimum performance for Rank 3 and Enhanced Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5-1
	R.PDSCH.1-2.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Medium A
	70
	22.3



<< Unchanged sections omitted>>
[bookmark: _Toc123936079][bookmark: _Toc124377094]5.2.3.2	TDD
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The performance requirements are specified in Table 5.2.3.2.1-3, Table 5.2.3.2.1-4, Table 5.2.3.2.1-5 and Table 5.2.3.2.1-6, with the addition of test parameters in Table 5.2.3.2.1-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.1-1.
Table 5.2.3.2.1-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under4 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1-12, 2-1, 2-2, 3-1, 4-1

	Verify the PDSCH mapping Type A HARQ soft combining performance under 4 receive antenna conditions.
	1-4

	Verify the PDSCH mapping Type A performance requirements for Enhanced Receiver Type 1 under 4 receive antenna conditions.
	5-1

	Verify the PDSCH mapping Type A performance requirements with R18 DMRS 
	4-2



Table 5.2.3.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	4 for Tests 1-1, 1-8, 1-9
wideband for Test 3-1
2 for other tests

	
	Resource allocation type
	
	Test 1-2: Type 1 with start RB = 50, LRBs = 6
Other tests: Type 0

	
	RBG size
	
	Test 1-2: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1 for all but Test 4-2
Enhanced Type 1 for Test 4-2.

	
	Number of additional DMRS
	
	2 for Tests 1-1, 1-7, 1-8, 1-9, 1-10, 1-11
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Tests 1-8, 1-9:
l0 = 4 for CSI-RS resource 1 and 3
l0 = 8 for CSI-RS resource 2 and 4

Other tests; Table 5.2-1.

	
	CSI-RS periodicity
	Slots
	Test 1-7, 1-10, 1-11:
20 for CSI-RS resource 1,2,3,4.

Other tests: Table 5.2-1.

	
	CSI-RS offset
	Slots
	Test 1-7, 1-10, 1-11:
1 for CSI-RS resource 1 and 2
2 for CSI-RS resource 3 and 4.

Other tests: Table 5.2-1.

	
	Frequency Occupation
	
	Test 1-7, 1-10, 1-11:
Start PRB 0
Number of PRB = 52

Other tests: Table 5.2-1.

	Number of HARQ Processes
	
	16 for Test 1-4
10 for Test 1-9
8 for other tests

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.3.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x4, ULA Low
	70
	-4.1

	1-2
	R.PDSCH.2-1.2 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	70
	-2.7

	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	21.6

	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	30
	-1.2

	1-5
	R.PDSCH.2-5.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-2
	TDLA30-10
	2x4, ULA Low
	70
	-3.8

	1-6
	R.PDSCH.2-6.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x4, ULA Low
	70
	-3.6

	1-7
	R.PDSCH.2-10.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	HST-1000
	1x4
	70
	3.4

	1-8
	R.PDSCH.2-11.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-5
	TDLB100-400
	2x4, ULA Low
	70
	-4.0

	1-9
	R.PDSCH.2-12.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-6
	TDLB100-400
	2x4, ULA Low
	70
	-4.0

	1-10
	R.PDSCH.2-10.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-1200
	2x4
	70
	5.8

	1-11
	R.PDSCH.2-10.3 TDD
	40 / 30
	64QAM, 0.43
	FR1.30-1
	HST-1667
	1x4
	70
	6.8

	1-12
	R.PDSCH.2-25.1 TDD
	40 / 30
	1024QAM, 0.79
	FR1.30-1
	TDLD30-5
	2x4, ULA Low
	70
	26.3



Table 5.2.3.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	40 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	13.6

	2-2
	R.PDSCH.2-9.1 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-4
	TDLA30-10
	2x4, ULA Low
	70
	13.7



Table 5.2.3.2.1-5: Minimum performance for Rank 3
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.3 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	11.1



Table 5.2.3.2.1-6: Minimum performance for Rank 4
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.2-2.4 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	15.4

	4-2
	R.PDSCH.2-26.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[TBD]



Table 5.2.3.2.1-7: Minimum performance for Rank 3 and Enhanced Receiver Type 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5-1
	R.PDSCH.2-2.3 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Medium A
	70
	22.9



<< End of change R4-2406070>>

<< Start of change R4-2406065>>
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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 6.2.2.2.1.3
Clause 6.2.3.2.1.3
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 6.2.2.2.1.3
Clause 6.2.3.2.1.3

	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

	1024QAM modulation for PDSCH for FR1 (pdsch-1024QAM-FR1-r17)
	FR1 FDD
	CQI
	Clause 6.2.2.1.1.3 (Test 1)
Clause 6.2.3.1.1.3 (Test 1)
	

	
	FR1 TDD
	CQI
	Clause 6.2.2.2.1.4 (Test 1)
Clause 6.2.3.2.1.4 (Test 1)
	



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
	Cluase 6.3.2.2.6
Cluase 6.3.3.2.6
	

	Support of Enhanced Type II Codebook (eType-II) based on doppler CSI (codebookParametersetype2DopplerCSI-r18 contains eType2Doppler-r18, supportedCSI-RS-ResourceList-r18, maxNumberTxPortsPerResource)
	FR1 FDD
	PMI
	Clause 6.3.2.1.X1
Clause 6.3.3.1.X1
	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.

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.X2
Clause 6.3.3.2.X1
	

	Support of Enhanced Type II Codebook (eType-II) with refinement for multi-TRP CJT (codebookParametersetype2CJT-r18 contains eType2CJT-r18, supportedCSI-RS-ResourceList-r18, maxNumberTxPortsPerResource)
	FR1 FDD
	PMI
	Clause 6.3.2.1.X3
Clause 6.3.3.1.X3
	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.



<< End of change R4-2406065>>

<< Start of change R4-2406110>>
6.3	Reporting of Precoding Matrix Indicator (PMI)
The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reported PMI compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated with equal probability of each applicable i1 and i2 combination and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements.
The requirements for transmission scheme 1 with higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio:






In the definition of γ, for 4TX,  8TX, 16TX, and 32TX PMI requirements,  is 90 % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.
The requirements for transmission scheme 1 with higher layer parameter codebookType set to 'typeII' or 'typeII-r16' or 'typeII-doppler-r18' are specified in terms of the ratio:






In the definition of γ, for 16TX PMI requirements, is 90 %  of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.
<< Unchanged sections omitted>>
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For the parameters specified in Table 6.3.2.1.X1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.X1-2.
Table 6.3.2.1.X1-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-TBD

	Antenna configuration
	
	XP Medium 16 x 2
(N1,N2) = (4,2)

	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, k1)
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(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

	
	The number of CSI-RS resources (K)
	
	4

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

	
	CDM Type
	
	CDM4 (FD2, TD2) for CSI-RS resource 1,2,3,4

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

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 12, (2, 4, 6, 8) for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5, -) for CSI-RS resource 1,2,3,4

	
	CSI-RS
interval and offset
	slot
	Not configured for CSI-RS resource 1,2,3,4

	
	aperiodicTriggeringOffset
	
	0

	
	Separation between two consecutive CSI-RS resources (m)
	
	2

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	4

	csi-ReportingBand
	
	1111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	10

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeII-doppler-r18

	
	paramCombination-Doppler-r18
	
	7
(L =4, pν =1/2, β=1/2 )

	
	R(numberOfPMI-SubbandsPerCQI-Subband-r18)
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,2)

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

	
	CodebookSubsetRestriction
	
	0x 7FF FFFF FFFF

	
	RI Restriction (typeII-RI-Restriction-r18)
	
	0010

	
	Doppler/time-domain basis vector length (N4)
	
	1

	
	Prediction delay (delta)
	
	1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	[15]

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-X.1 FDD

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination. The random precoder generation shall follow 'typeI-SinglePanel' codebook configuration as specified in table 6.3.2.1.3-1.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation using a CSI-RS resource set in which the last CSI-RS resource is transmitted at a downlink slot not later than slot#(n-4), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in AnnexB.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.2.1.X1-2: Minimum requirement
	Parameter
	Test 1

	
	TBD



<< Unchanged sections omitted>>
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For the parameters specified in Table 6.3.2.2.X2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.X2-2.
Table 6.3.2.2.X2-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	Propagation channel
	
	TDLA30-TBD

	Antenna configuration
	
	XP Medium 16 x 2
(N1,N2) = (4,2)

	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, k1)
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS
interval and offset
	slot
	Not configured

	
	ZP CSI-RS trigger
	
	1 in slots i, where mod(i, 10) = 1, otherwise it is equal to 0

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

	
	The number of CSI-RS resources (K)
	
	4

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

	
	CDM Type
	
	CDM4 (FD2, TD2) for CSI-RS resource 1,2,3,4

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

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 12, (2, 4, 6, 8) for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5, -) for CSI-RS resource 1,2,3,4

	
	CSI-RS
interval and offset
	slot
	Not configured for CSI-RS resource 1,2,3,4

	
	aperiodicTriggeringOffset
	
	0

	
	Separation between two consecutive CSI-RS resources (m)
	
	1

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForIChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	11111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	9

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeII-doppler-r18

	
	paramCombination-Doppler-r18
	
	7
(L =4, pν =1/2, β=1/2 )

	
	R(numberOfPMI-SubbandsPerCQI-Subband-r18)
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,2)

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

	
	CodebookSubsetRestriction
	
	0x 7FF FFFF FFFF

	
	RI Restriction (typeII-RI-Restriction-r18)
	
	0010

	
	Doppler/time-domain basis vector length (N4)
	
	1

	
	Prediction delay (delta)
	
	1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	[7.5]

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-Y.1 TDD

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity) with equal probability of each applicable i1, i2 combination. The random precoder generation shall follow 'typeI-SinglePanel' codebook configuration as specified in table 6.3.2.2.3-1.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation using a CSI-RS resource set in which the last CSI-RS resource is transmitted at a downlink slot not later than slot#(n-6), this reported PMI cannot be applied at the gNB downlink before slot#(n+6).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.2.2.X2-2: Minimum requirement
	Parameter
	Test 1

	
	TBD



<< Unchanged sections omitted>>
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For the parameters specified in Table 6.3.3.1.X1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.X1-2.
Table 6.3.3.1.X1-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-TBD

	Antenna configuration
	
	XP Medium 16 x 4
(N1,N2) = (4,2)

	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, k1)
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(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

	
	The number of CSI-RS resources (K)
	
	4

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

	
	CDM Type
	
	CDM4 (FD2, TD2) for CSI-RS resource 1,2,3,4

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

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 12, (2, 4, 6, 8) for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5, -) for CSI-RS resource 1,2,3,4

	
	CSI-RS
interval and offset
	slot
	Not configured for CSI-RS resource 1,2,3,4

	
	aperiodicTriggeringOffset
	
	0

	
	Separation between two consecutive CSI-RS resources (m)
	
	2

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	4

	csi-ReportingBand
	
	1111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	10

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeII-doppler-r18

	
	paramCombination-Doppler-r18
	
	7
(L =4, pν =1/2, β=1/2 )

	
	R(numberOfPMI-SubbandsPerCQI-Subband-r18)
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,2)

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

	
	CodebookSubsetRestriction
	
	0x 7FF FFFF FFFF

	
	RI Restriction (typeII-RI-Restriction-r18)
	
	0010

	
	Doppler/time-domain basis vector length (N4)
	
	1

	
	Prediction delay (delta)
	
	1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	[15]

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-X.1 FDD

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination. The random precoder generation shall follow 'typeI-SinglePanel' codebook configuration as specified in table 6.3.3.1.3-1.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation using a CSI-RS resource set in which the last CSI-RS resource is transmitted at a downlink slot not later than slot#(n-4), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.3.1.X1-2: Minimum requirement
	Parameter
	Test 1

	
	TBD



<< Unchanged sections omitted>>
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For the parameters specified in Table 6.3.3.2.X1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.2.X1-2.
Table 6.3.3.2.X1-1: Test parameters (dual-layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	Propagation channel
	
	TDLA30-TBD

	Antenna configuration
	
	XP Medium 16 x 4
(N1,N2) = (4,2)

	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, k1)
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS
interval and offset
	slot
	Not configured

	
	ZP CSI-RS trigger
	
	1 in slots i, where mod(i, 10) = 1, otherwise it is equal to 0

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

	
	The number of CSI-RS resources (K)
	
	4

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

	
	CDM Type
	
	CDM4 (FD2, TD2) for CSI-RS resource 1,2,3,4

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

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 12, (2, 4, 6, 8) for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5, -) for CSI-RS resource 1,2,3,4

	
	CSI-RS
interval and offset
	slot
	Not configured for CSI-RS resource 1,2,3,4

	
	aperiodicTriggeringOffset
	
	0

	
	Separation between two consecutive CSI-RS resources (m)
	
	1

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForIChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not configured

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	11111111111111

	CSI-Report interval and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	9

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

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeII-doppler-r18

	
	paramCombination-Doppler-r18
	
	7
(L =4, pν =1/2, β=1/2 )

	
	R(numberOfPMI-SubbandsPerCQI-Subband-r18)
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,2)

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

	
	CodebookSubsetRestriction
	
	0x 7FF FFFF FFFF

	
	RI Restriction (typeII-RI-Restriction-r18)
	
	0010

	
	Doppler/time-domain basis vector length (N4)
	
	1

	
	Prediction delay (delta)
	
	1

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	[7.5]

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-Y.1 TDD

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity) with equal probability of each applicable i1, i2 combination. The random precoder generation shall follow 'typeI-SinglePanel' codebook configuration as specified in table 6.3.3.2.3-1.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation using a CSI-RS resource set in which the last CSI-RS resource is transmitted at a downlink slot not later than slot#(n-6), this reported PMI cannot be applied at the gNB downlink before slot#(n+6).
Note 3:	Randomization of the dual-cluster beam directions shall be used as specified in Annex B.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.3.2.X1-2: Minimum requirement
	Parameter
	Test 1

	
	TBD



<< End of change R4-2406110>>

<< Start of change R4-2406067>>
[bookmark: _Toc107477076][bookmark: _Toc114565925][bookmark: _Toc123936233][bookmark: _Toc124377248]6.3	Reporting of Precoding Matrix Indicator (PMI)
[bookmark: _Hlk37069531]The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reported PMI compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated with equal probability of each applicable i1 and i2 combination and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements.
The requirements for transmission scheme 1 with higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio:






In the definition of γ, for 4TX,  8TX, 16TX, and 32TX PMI requirements,  is 90 % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.
The requirements for transmission scheme 1 with higher layer parameter codebookType set to 'typeII' or 'typeII-r16' or 'typeII-CJT-r18' are specified in terms of the ratio:






In the definition of γ, for 16TX PMI requirements, is 90 %  of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.
<< Unchanged sections omitted>>
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<< Unchanged sections omitted>>
[bookmark: _Toc123936247][bookmark: _Toc124377262]6.3.2.1.X3	Multiple PMI with 8 ports Enhanced Type II Codebook for CJT
For the parameters specified in Table 6.3.2.1.X3-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.X3-2.
Table 6.3.2.1.X3-1: Test parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1

	
	CORESETPoolIndex
	
	0

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 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
	
	3

	
	CSI-RS periodicity
	Slots
	20

	
	CSI-RS offset
	Slots
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4

	
	QCL info
	
	TCI state #0

	Duplex mode
	
	FDD

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Active DL BWP index
	
	1

	Propagation channel
	
	TDLA30-10

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

	Beamforming Model
	
	As specified in Annex B.4.1 (Note 4)

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	Antenna port indexes
	
	1000,1001

	
	TCI state
	
	TCI State #1

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	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

	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	0

	Frequency offset of the second TRxP from the first TRxP
	Hz
	0

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	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
	5/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource ID
	
	Resource #9
	Resource #10

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

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

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

	
	CSI-RS
periodicity and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	csi-ReportMode
	
	Mode2

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not Configured

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration 
	CodebookType
	
	TypeII-CJT-r18

	
	CodebookMode
	
	Mode 2

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

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

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	paramCombination-CJT-L-r18
	
	7 ({4, 4})

	
	paramCombination-CJT-r18
	
	4 (pν=1/4 and 1/8, β=1/2)

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.3 

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with subband granularity

	Note 1:	PDSCH transmission is done from both TRxPs, where both TRxPs will send the same PDSCH data
Note 2:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination. For each TRP, use random type I SP PMI precoding independently.
Note 3:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#[(n-7)], this reported PMI cannot be applied at the gNB downlink before slot#[(n+7)].
Note 4:	Randomization of the dual-cluster beam directions shall be used as specified in AnnexB.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.2.1.X3-2: Minimum requirement
	Parameter
	Test 1

	
	TBD



<< Unchanged sections omitted>>
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<< Unchanged sections omitted>>
6.3.3.1.X3	Multiple PMI with 8 ports Enhanced Type II Codebook for CJT
For the parameters specified in Table 6.3.3.1.X3-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.X3-2.
Table 6.3.3.1.X3-1: Test parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1

	
	CORESETPoolIndex
	
	0

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 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
	
	3

	
	CSI-RS periodicity
	Slots
	20

	
	CSI-RS offset
	Slots
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4

	
	QCL info
	
	TCI state #0

	Duplex mode
	
	FDD

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Active DL BWP index
	
	1

	Propagation channel
	
	TDLA30-10

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

	Beamforming Model
	
	As specified in Annex B.4.1 (Note 4)

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	Antenna port indexes
	
	1000,1001

	
	TCI state
	
	TCI State #1

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	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

	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	0

	Frequency offset of the second TRxP from the first TRxP
	Hz
	0

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	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
	5/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource ID
	
	Resource #9
	Resource #10

	
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1
	1

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

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

	
	CSI-RS
periodicity and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	csi-ReportMode
	
	Mode2

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Not Configured

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	5

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration 
	CodebookType
	
	TypeII-CJT-r18

	
	CodebookMode
	
	Mode 2

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

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

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	paramCombination-CJT-L-r18
	
	7 ({4, 4})

	
	paramCombination-CJT-r18
	
	4 (pν=1/4 and 1/8, β=1/2)

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.3 

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with subband granularity

	Note 1:	PDSCH transmission is done from both TRxPs, where both TRxPs will send the same PDSCH data
Note 2:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination. For each TRP, use random type I SP PMI precoding independently.
Note 3:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#[(n-7)], this reported PMI cannot be applied at the gNB downlink before slot#[(n+7)].
Note 4:	Randomization of the dual-cluster beam directions shall be used as specified in AnnexB.2.3.2.3A. The value of relative power ratio (p) shall be fixed as 1 during the test.



Table 6.3.3.1.X3-2: Minimum requirement
	Parameter
	Test 1

	
	TBD



<< End of change R4-2406067>>

<< Start of change R4-2404306>>
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<< Unchanged sections omitted>>
Table A.3.2.1.1-12: PDSCH Reference Channel for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-12.1 FDD
	R.PDSCH.1-12.2 FDD
	
	
	

	Channel bandwidth
	MHz
	10
	10
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	52
	
	
	

	Number of consecutive PDSCH symbols
	
	2
	12
	
	
	

	Allocated slots per 2 frames
	Slots
	19
	19
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	4
	13
	
	
	

	Modulation
	
	QPSK
	16QAM
	
	
	

	Target Coding Rate
	
	0.3
	0.48
	
	
	

	Number of MIMO layers
	
	1
	4
	
	
	

	Number of DMRS REs
	
	6
	12
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 1,…, 19
	Bits
	576
	52224
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 1,…, 19
	Bits
	16
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	
	
	

	  For Slots i = 1,…, 19
	CBs
	1
	7
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 10, 11
	Bits
	1872
	104832
	
	
	

	  For Slots i =1,…, 9, 12, …, 19
	Bits
	1872
	109824
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	0.547
	49.613
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



<< Unchanged sections omitted>>
[bookmark: _Toc61121173][bookmark: _Toc67918369][bookmark: _Toc76298439][bookmark: _Toc76572451][bookmark: _Toc76652318][bookmark: _Toc76653156][bookmark: _Toc83742429][bookmark: _Toc91440919][bookmark: _Toc98849709][bookmark: _Toc106543563][bookmark: _Toc106737661][bookmark: _Toc107233428][bookmark: _Toc107235046][bookmark: _Toc107420016][bookmark: _Toc107477314][bookmark: _Toc114566173][bookmark: _Toc123936485][bookmark: _Toc124377500]A.3.2.2.2	Reference measurement channels for SCS 30 kHz FR1
<< Unchanged sections omitted>>
Table A.3.2.2.2-26: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (16QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-26.1 TDD
	R.PDSCH.2-26.2 TDD
	
	
	

	Channel bandwidth
	MHz
	20
	40
	
	
	

	Subcarrier spacing
	kHz
	30
	30
	
	
	

	Allocated resource blocks
	PRBs
	51
	106
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	
	31
	31
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	13
	
	
	

	Modulation
	
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	0.48
	0.48
	
	
	

	Number of MIMO layers
	
	1
	4
	
	
	

	Number of DMRS Res
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	4096
	33816
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	12808
	106576
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	24
	24
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6}for i from {1,…,39}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	5
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	2
	13
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 20, 21
	Bits
	25704
	213696
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	8568
	71232
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	26928
	223872
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	18.110
	150.641
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



<< End of change R4-2404306>>

<< Start of change R4-2406068>>
A.3.2.1.1	Reference measurement channels for SCS 15 kHz FR1
<< Unchanged sections omitted>>
Table A.3.2.1.1-X: PDSCH Reference Channel for FDD PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-X.1 FDD
	
	
	
	

	Channel bandwidth
	MHz
	10
	
	
	
	

	Subcarrier spacing
	kHz
	15
	
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	

	Allocated slots per 2 frames
	Slots
	12
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	13
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	0.48
	
	
	
	

	Number of MIMO layer
	
	2
	
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For CSI Slots i, if mod (i, 10) = {0,2,4,6}, i={0,…,19}
	
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod (i, 10) ={1,3,5,7,8,9}, i={1,..19}
	Bits
	24072
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For CSI Slots i, if mod (i, 10) = {0,2,4,6}, i={0,…,19}
	
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod (i, 10) ={1,3,5,7,8,9}, i={1,..19}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For CSI Slots i, if mod (i, 10) = {0,2,4,6}, i={0,…,19}
	
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod (i, 10) ={1,3,5,7,8,9}, i={1,..19}
	CBs
	3
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For CSI Slots i, if mod (i, 10) = {0,2,4,6}, i={0,…,19}
	
	N/A
	
	
	
	

	  For Slots i = 11
	Bits
	47424
	
	
	
	

	  For Non CSI-RS Slot i, if mod (i, 10) = {1,3,5,7,8,9}, i={0,..10,12,…,19}
	Bits
	49920
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	14.443
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data



<< Unchanged sections omitted>>
A.3.2.2.2	Reference measurement channels for SCS 30 kHz FR1
<< Unchanged sections omitted>>
Table A.3.2.2.2-Y: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR1.30-1
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-Y.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	106
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	

	Allocated slots per 2 frames
	
	8
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	13
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	0.48
	
	
	
	

	Number of MIMO layers
	
	2
	
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,7,8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For CSI-RS Slot i, if mod(i, 10) = {0,1,2,3} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod(i, 10) = {5,6} for i from {1,…,39}
	Bits
	49176
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,7,8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For CSI-RS Slot i, if mod(i, 10) = {0,1,2,3} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod(i, 10) = {5,6} for i from {1,…,39}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,7,8,9} for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	For CSI-RS Slot i, if mod(i, 10) = {0,1,2,3} for i from {0,…,39}
	CBs
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod(i, 10) = {5,6} for i from {1,…,39}
	CBs
	6
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {4,7,8,9} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	For CSI-RS Slot i, if mod(i, 10) = {0,1,2,3} for i from {0,…,39}
	Bits
	N/A
	
	
	
	

	  For Non CSI-RS Slot i, if mod(i, 10) = {5,6} for i from {1,…,39}
	Bits
	101760
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	19.670
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data




<< End of change R4-2406068>>
<< Start of change R4-2406112>>
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The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., TDLA<DS>-<Doppler>, TDLB<DS>-<Doppler>, TDLC<DS>-<Doppler>or TDLD<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table B.2.2-1 and Table B.2.2-2 show the propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies for FR1 and FR2, respectively.
Table B.2.2-1: Channel model parameters for FR1
	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-5
	TDLA30
	5 Hz

	TDLA30-10
	TDLA30
	10 Hz

	TDLA30-[30]
	TDLA30
	[30] Hz

	TDLA30-180
	TDLA30
	180 Hz

	TDLA30-1400
	TDLA30
	1400 Hz

	TDLA30-2700
	TDLA30
	2700 Hz

	TDLB100-400
	TDLB100
	400 Hz

	TDLC300-100
	TDLC300
	100 Hz

	TDLC300-600
	TDLC300
	600 Hz

	TDLC300-1200
	TDLC300
	1200 Hz

	TDLD30-5
	TDLD30
	5 Hz



Table B.2.2-2: Channel model parameters for FR2
	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-35
	TDLA30
	35 Hz

	TDLA30-75
	TDLA30
	75 Hz

	TDLA30-300
	TDLA30
	300 Hz

	TDLC60-300
	TDLC60
	300 Hz

	TDLD30-75
	TDLD30
	75 Hz


<< End of change R4-2406112>>
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