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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution we propose new CSI simulation assumptions for scenarios with larger than 8, and up to 32 antenna ports. Based on the Rel-15 PMI test cases we propose to reuse the test setup and extend the functionality to cover up to 32 antenna ports.
  Discussion
Based on our proposals in [4], this is our suggested simulation assumptions for 16, and 32 antenna ports. Reusing Rel-15 PMI simulation assumptions with test metric 
· Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI.
Common test setup
According to our discussion paper [4] these are the proposed tests that we would like to conduct. Reusing Rel-15 test setup gives us 10MHz/15kHz (CBW/SCS) for FDD and 40MHz/30kHz (CBW/SCS) TDD. [2] With new requirements for antenna configuration (both for FDD and TDD):
· 2Rx requirements:
· 16Tx: (N1,N2) = (4,2), (O1,O2) = (4,4), XP High 
· 32Tx: (N1,N2) = (4,4), (O1,O2) = (4,4), XP High
· 32Tx: (N1,N2) = (8,2), (O1,O2) = (4,4), XP High
· 4Rx requirements:
· 16Tx: (N1,N2) = (4,2), (O1,O2) = (4,4), XP High 
· 32Tx: (N1,N2) = (4,4), (O1,O2) = (4,4), XP High
· 32Tx: (N1,N2) = (8,2), (O1,O2) = (4,4), XP High

2Rx requirements
FDD Test parameters
Table 2.1.1-1 16Tx2Rx (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 16 x 2
(N1,N2) = (4,2)
(O1,O2) = (4,4)

	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
	5/1

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

	
	Number of CSI-RS ports (X)
	
	16

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3 )
	
	Row 11, (0,2,4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(12,-)

	
	CSI-RS
interval and offset
	
	5/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	5/1

	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
	
	1111111

	CSI-Report interval and offset
	slot
	5/1

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.1 FDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).
Note 2:	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-3), this reported PMI cannot be applied at the eNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 2.1.2-2 32Tx2Rx (dual layer)
	Parameter
	Unit
	Option 1 (4x4)
	Option 2 (8x2)

	Bandwidth
	MHz
	10
	10

	Subcarrier spacing
	kHz
	15
	15

	Duplex Mode
	
	FDD
	FDD

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	High XP 32 x 2
(N1,N2) = (4,4)
(O1,O2) = (4,4)
	High XP 32 x 2
(N1,N2) = (8,2)
(O1,O2) = (4,4)

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)

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

	
	CSI-RS
interval and offset
	slot
	5/1
	5/1

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

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM8
	CDM8

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 18, (0,2,8,10)
	Row 18, (0,2,8,10)

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

	
	CSI-RS
interval and offset
	
	5/1
	5/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Patten 0
	Patten 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	5/1
	5/1

	ReportConfigType
	
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report interval and offset
	slot
	5/1
	5/1

	aperiodicTriggeringOffset
	
	0
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,4)
	(8,2)

	
	CodebookSubsetRestriction
	
	0xFFFF
	0xFFFF

	
	RI Restriction
	
	00000010
	00000010

	Physical channel for CSI report
	
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	8
	8

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	R.PDSCH.1-6.2 FDD
	R.PDSCH.1-6.2 FDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).
Note 2:	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-4), this reported PMI cannot be applied at the eNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



TDD Test parameters
Table 2.2.1-1: 16Tx2Rx (single layer)
	Parameter
	Unit
	Test 4

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 16 x 2
(N1,N2) = (4,2)
(O1,O2) = (4,4)

	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
	10/1

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

	
	Number of CSI-RS ports (X)
	
	16

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3 )
	
	Row 11, (0,2,4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(12,-)

	
	CSI-RS
interval and offset
	
	10/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	10/1

	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
	16

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	10/1

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-8.1 TDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).
Note 2:	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-6), this reported PMI cannot be applied at the eNB downlink before slot#(n+6).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 2.2.1-2: 32Tx2Rx (dual layer)
	Parameter
	Unit
	Option 1
	Option 2

	Bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

	Duplex Mode
	
	TDD
	TDD

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

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	High XP 32 x 2
(N1,N2) = (4,4)
(O1,O2) = (4,4)
	High XP 32 x 2
(N1,N2) = (8,2)
(O1,O2) = (4,4)

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)

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

	
	CSI-RS
interval and offset
	slot
	10/1
	10/1

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

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM8
	CDM8

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 18, (0,2,8,10)
	Row 18, (0,2,8,10)

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

	
	CSI-RS
interval and offset
	
	10/1
	10/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	10/1
	10/1

	ReportConfigType
	
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report interval and offset
	slot
	10/1
	10/1

	aperiodicTriggeringOffset
	
	0
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,4)
	(8,2)

	
	CodebookSubsetRestriction
	
	0xFFFF
	0xFFFF

	
	RI Restriction
	
	00000010
	00000010

	Physical channel for CSI report
	
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	6.5
	6.5

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	R.PDSCH.2-8.2 TDD
	R.PDSCH.2-8.2 TDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).
Note 2:	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-4), this reported PMI cannot be applied at the eNB downlink before slot#(n+6).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



4Rx Requirements
FDD Test parameters
Table 2.3.1-1: 16Tx4Rx (single layer)
	Parameter
	Unit
	Test 7

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 16 x 4
(N1,N2) = (4,2)
(O1,O2) = (4,4)

	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
	5/1

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

	
	Number of CSI-RS ports (X)
	
	16

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3 )
	
	Row 11, (0,2,4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(12,-)

	
	CSI-RS
interval and offset
	slot
	5/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	5/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannnelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	5/1

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	1111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	8

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.1-6.1 FDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).
Note 2:	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-4), this reported PMI cannot be applied at the eNB downlink before slot#(n+4).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 2.3.1-2: 32Tx4Rx (dual layer)
	Parameter
	Unit
	Option 1
	Option 2

	Bandwidth
	MHz
	10
	10

	Subcarrier spacing
	kHz
	15
	15

	Duplex Mode
	
	FDD
	FDD

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	High XP 32 x 4
(N1,N2) = (4,4)
(O1,O2) = (4,4)
	High XP 32 x 4
(N1,N2) = (8,2)
(O1,O2) = (4,4)

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)

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

	
	CSI-RS
interval and offset
	slot
	5/1
	5/1

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

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM8
	CDM8

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 18, (0,2,8,10)
	Row 18, (0,2,8,10)

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

	
	CSI-RS
interval and offset
	slot
	5/1
	5/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	5/1
	5/1

	ReportConfigType
	
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannnelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report interval and offset
	slot
	5/1
	5/1

	aperiodicTriggeringOffset
	
	0
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,4)
	(8,2)

	
	CodebookSubsetRestriction
	
	0x FFFF
	0x FFFF

	
	RI Restriction
	
	00000010
	00000010

	Physical channel for CSI report
	
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	8
	8

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	R.PDSCH.1-6.2 FDD
	R.PDSCH.1-6.2 FDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).
Note 2:	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-4), this reported PMI cannot be applied at the eNB downlink before slot#(n+4).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



 TDD Test parameters
Table 2.3.2-1: 16Tx4Rx (single layer)
	Parameter
	Unit
	Test 10

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 16 x 4
(N1,N2) = (4,2)
(O1,O2) = (4,4)

	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
	10/1

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

	
	Number of CSI-RS ports (X)
	
	16

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3 )
	
	Row 11, (0,2,4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(12,-)

	
	CSI-RS
interval and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	10/1

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannnelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report interval and offset
	slot
	10/1

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	1111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	R.PDSCH.2-8.1 TDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).
Note 2:	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-6), this reported PMI cannot be applied at the eNB downlink before slot#(n+6).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 2.3.2-2: 32Tx4Rx (dual layer)
	Parameter
	Unit
	Option 1
	Option 2

	Bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

	Duplex Mode
	
	TDD
	TDD

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

	Propagation channel
	
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	High XP 32 x 4
(N1,N2) = (4,4)
(O1,O2) = (4,4)
	High XP 32 x 4
(N1,N2) = (8,2)
(O1,O2) = (4,4)

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)

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

	
	CSI-RS
interval and offset
	slot
	10/1
	10/1

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

	
	Number of CSI-RS ports (X)
	
	32
	32

	
	CDM Type
	
	CDM8
	CDM8

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1, k2, k3)
	
	Row 18, (0,2,8,10)
	Row 18, (0,2,8,10)

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

	
	CSI-RS
interval and offset
	slot
	10/1
	10/1

	CSI-IM configuration
	CSI-IM RE pattern
	
	Pattern 0
	Pattern 0

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

	
	CSI-IM timeConfig
interval and offset
	slot
	10/1
	10/1

	ReportConfigType
	
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannnelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	16
	16

	csi-ReportingBand
	
	1111111
	1111111

	CSI-Report interval and offset
	slot
	10/1
	10/1

	aperiodicTriggeringOffset
	
	0
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,4)
	(8,2)

	
	CodebookSubsetRestriction
	
	0x FFFF
	0x FFFF

	
	RI Restriction
	
	00000010
	00000010

	Physical channel for CSI report
	
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	6.5
	6.5

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	R.PDSCH.2-8.2 TDD
	R.PDSCH.2-8.2 TDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).
Note 2:	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-6), this reported PMI cannot be applied at the eNB downlink before slot#(n+6).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.




Conclusion
In this contribution we propose new simulation assumptions for PMI tests with 16, and 32 CSI-RS ports that should be conducted in the scope of Rel-16.
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