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-----------------Start Change 1---------------------
[bookmark: _Toc106543183][bookmark: _Toc106737278][bookmark: _Toc107233045][bookmark: _Toc107234635][bookmark: _Toc107419604][bookmark: _Toc107476898][bookmark: _Toc114565712][bookmark: _Toc123936005][bookmark: _Toc124377020]5.6	PDSCH absolute physical layer throughput requirements
The common parameters for PDSCH absolute physical layer throughput requirements specified in Table 6.1.2-1 are valid for all absolute physical layer throughput requirements unless otherwise stated.
[bookmark: _Toc21338166][bookmark: _Toc29808274][bookmark: _Toc37068193][bookmark: _Toc37083736][bookmark: _Toc37084078][bookmark: _Toc40209440][bookmark: _Toc40209782][bookmark: _Toc45892741][bookmark: _Toc53176598][bookmark: _Toc61120880][bookmark: _Toc67918025][bookmark: _Toc76298068][bookmark: _Toc76572080][bookmark: _Toc76651947][bookmark: _Toc76652785][bookmark: _Toc83742057][bookmark: _Toc91440547][bookmark: _Toc98849333][bookmark: _Toc106543184][bookmark: _Toc106737279][bookmark: _Toc107233046][bookmark: _Toc107234636][bookmark: _Toc107419605][bookmark: _Toc107476899][bookmark: _Toc114565713][bookmark: _Toc123936006][bookmark: _Toc124377021]5.6.1	1RX requirements
(Void)

[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]5.6.2	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]5.6.2.1	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]5.6.2.1.1	Minimum requirements with Link Adaptation
The performance requirements are specified in Table 5.6.2.1.1-2, with additional test parameters in Table 5.6.2.1.1-1 and the downlink physical channel setup according to Annex C.3.1.
The purpose of the test is to verify PDSCH absolute phycial layer performance with link adaptation. 
Table 5.6.2.1.1-1: Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×2

	Correlation configuration
	
	ULA Low

	Beamforming Model
	
	As defined in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition


	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	5/0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	111111 

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	As specified in Table A.4-2
TBS.2-2

	Note1: For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission




Table 5.2.2.1.1-2: Minimum performance requirement
	Test num.
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	35%
	[19.3]

	Note 1:  Measurements channels are specified in Table A.4-2.
Note 2: The maximum throughout is defined as with TBS corresponding to CQI index 15 with rank 2.



5.6.2.2	TDD
5.6.2.2.1	Minimum requirements with Link Adaptation
The purpose of the requirements is to verify the PDSCH absolute physical layer throughput with link adaptation performance under 2 receive antenna conditions.
The minimum performance requirements are specified in Table 5.6.2.2.1-2, with the addition of test parameters in Table 5.6.2.2.1-1 and the downlink physical channel setup according to Annex C.3.1.
Table 5.6.2.2.1-1: Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	FR1.30-1

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2x2

	Correlation configuration
	
	ULA Low

	Beamforming Model
	
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

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

	
	CSI-RS periodicity and offset
	slot
	10/1

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	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
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	5.5

	Maximum number of HARQ transmission (Note 1)
	
	4

	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

	CSI Measurement channel
	
	As specified in Table A.4-2, 
Rank 2: TBS.2-4

	Note1: For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission



Table 5.6.2.2.1-2: Minimum performance requirements
	
	Fraction of maximum throughput (Note 1)
	SNR(dB)

	
	
	

	Test 1
	35%
	[20.4]

	Note 1: The maximum throughput is defined as the throughput using the TBS corresponding to CQI index 15 with rank 2.


5.6.3	4Rx requirements
5.6.3.1	FDD
5.6.3.1.1 Minimum requirements with Link Adaptation
The purpose of the requirements is to verify the PDSCH absolute physical layer throughput with link adaptation performance under 4 receive antenna conditions.
For the parameters specified in Table 5.6.3.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 5.6.3.1.1-2.
Table 5.6.3.1.1-1: Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×4

	Correlation configuration
	
	ULA Low

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

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

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	aperiodicTriggeringOffset
	
	5

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6

	Maximum number of HARQ transmission (Note 1)
	
	4

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

	Measurement channel
	
	As specified in Table A.4-2
Rank 2: TBS.2-2

	Note 1: For retransmission including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission.



Table 5.6.3.1.1-2: Minimum requirements
	
	Fraction of maximum throughput (Note 1)
	SNR (dB)

	Test 1
	50%
	[18.0]

	Note 1: The maximum throughput is defined as the throughput using the TBS corresponding to CQI index 15 with rank 2.



5.6.3.2	TDD
5.6.3.2.1	Minimum requirements with Link Adaptation
The purpose of the requirements is to verify the PDSCH absolute physical layer throughput with link adaptation performance under 4 receive antenna conditions.
For the parameters specified in Table 5.6.3.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 5.6.3.2.1-2.
[bookmark: _Hlk134710031]Table 5.6.3.2.1-1: Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	2×4

	Correlation configuration
	
	ULA Low

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (4)

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

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

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

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

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

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	aperiodicTriggeringOffset
	
	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
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	5.5

	Maximum number of HARQ transmission (Note 1)
	
	4

	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

	Measurement channel
	
	As specified in Table A.4-2, 
TBS.2-4

	Note 1: For retransmission including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission.



Table 5.6.3.2.1-2: Minimum requirements
	
	Fraction of maximum throughput (Note 1)
	SNR (dB)

	Test 1
	50%
	[18.2]

	Note 1: The maximum throughput is defined as the throughput using the TBS corresponding to CQI index 15 with rank 2.



-----------------End Change 1---------------------

-----------------Start Change 2---------------------
[bookmark: _Toc107477126]7.6	PDSCH absolute physical layer throughput requirements
The common parameters for PDSCH absolute physical layer throughput requirements specified in Table 8.1.2-1 are valid for all absolute physical layer throughput requirements unless otherwise stated.
7.6.1	1Rx requirements
(Void)
7.6.2	2Rx requirements
7.6.2.1	FDD
(Void)
7.6.2.2	TDD
7.6.2.2.1	Minimum requirements with Link Adaptation
The purpose of the requirements is to verify the PDSCH absolute physical layer throughput with link adaptation performance for FR2-1 under 2 receive antenna conditions.For the parameters specified in Table 7.6.2.2-1 and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified in Table 7.6.2.2-2.

Table 7.6.2.2-1: Test parameters
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	Propagation channel
	
	TDLA30-35

	Antenna configuration
	
	2x2

	Correlation configuration
	
	ULA Low

	Beamforming Model
	
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5, (8)

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

	
	CSI-RS
periodicity and offset
	slot
	8/1

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

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	Not configured

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8,13)

	
	CSI-IM timeConfig
periodicity 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  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	7

	CSI request
	
	[bookmark: OLE_LINK58]1 in slots i, where mod(i, 8) = 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
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	Not configured

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay
	ms
	1.375

	Maximum number of HARQ transmission (Note 1)
	
	4

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

	Measurement channel
	
	As specified in Table A.4-1
Rank 1: TBS.1-1
Rank 2: TBS.1-2

	
Note1: For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; follow the latest UE reported PMI whose rank is same as the initial transmission



Table 7.6.2.2-2: Minimum requirements
	
	Fraction of maximum throughput (Note 1)
	SNR(dB)

	
	
	

	Test 1
	35%
	[16.5]

	Note 1: Fraction of maximum throughput is defined as the throughput using the TBS corresponding to CQI index 15 with rank 2.
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