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Background
This TP provides PMI requirements for FR2 according to agreed CSI WF in [1] with below test cases (1 test case):
· 2 Tx ports wideband PMI test case (2Rx TDD)

For NZP CSI-RS resource, CSI-IM and ZP CSI-RS configurations:

· NZP CSI-RS configurations
	First subcarrier index in the PRB used for CSI-RS (k0, k1)
	Row 3, (6,-)
	Row 4,(0,-)
	Row 8,(4,6)

	First OFDM symbol in the PRB used for CSI-RS (l0)
	13
	13
	5

	Number of CSI-RS ports (X)
	2
	4
	8

	CDM Type
	FD-CDM2
	FD-CDM2
	CDM4 (FD2,TD2)

	Density (ρ)
	1
	1
	1


	Parameters
	FR1
	FR2

	First subcarrier index in the PRB used for CSI-RS (k0)
	Row 5, 4
	Row 4,  8

	First OFDM symbol in the PRB used for CSI-RS (l0)
	9
	13

	Number of CSI-RS ports (X)
	4
	4

	CDM Type
	FD-CDM2
	FD-CDM2

	Density (ρ)
	1
	1


· ZP CSI-RS configurations


· CSI-IM configurations

	Parameters    
	FR1
	FR2

	CSI-IM-RE-pattern    
	Pattern 0
	Pattern 1

	CSI-IM-ResourceMapping
(kCSI-IM,lCSI-IM)
	(4,9)
	(8,13) 


For CSI computation delay and gNB emulator scheduling delay, following 38.214 Table 5.4 -2 with [image: image2.png](Z;.23)



 as analyzed in [2]:

· For  TDD 120kHz: if the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#[(n-12)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+12)].  
Proposal

It is proposed that the attached text proposal is included in TS38.101-4 section 8.3.
References
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TEXT PROPOSAL:
8.1 
General

This section includes radiated requirements for the reporting of channel state information (CSI). 
Parameters specified in Table 8.1-1 are applied for all test cases in this section unless otherwise stated.

Table 8.1-1 Test parameters for CSI test cases

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex Mode
	
	TDD

	EPRE ratio of PTRS to PDSCH
	dB
	TBD

	Active DL BWP index
	
	1

	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	TBD

	
	DCI format
	
	TBD

	Cross carrier scheduling
	
	Not configured

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	TBD

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	Single-symbol DM-RS

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

	PTRS configuration
	Frequency density (KPT-RS)
	
	TBD

	
	Time density (LPT-RS)
	
	TBD

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[0]

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	[4]

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	slot
	120kHz SCS: 160

	
	CSI-RS offset
	slot
	      120 kHz SCS:

80 for CSI-RS resource 1 and 2

81 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	8

	HARQ ACK/NACK bundling
	
	TBD

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

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	TBD

	Symbols for unused REs
	
	OCNG as specified in A.5

	Note 1: 
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at antenna port and SSS transmit power are specified in Clause [4.X]


8.3 
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 reports 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 and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements. 
The requirements for transmission mode 1 with 2TX and higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio



[image: image4.wmf]rnd

ue

t

t

=

g


In the definition of γ, for 2TX PMI requirements, 
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is [TBD] % of the maximum throughput obtained at 
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 using the precoders configured according to the UE reports, and 
[image: image7.wmf]rnd

t

is the throughput measured at 
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with random precoding.


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


8.3.1 
1RX requirements (Void)
8.3.2
2RX requirements
8.3.2.1
FDD (Void)

8.3.2.2
TDD
8.3.2.2.1 
Single PMI with 2TX TypeI-SinglePanel Codebook

For the parameters specified in Table 8.3.2.2.1-1, and using the downlink physical channels specified in Annex TBD, the minimum requirements are specified in Table 8.3.2.2.1-2.
Table 8.3.2.2.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	100

	TDD DL-UL configuration
	
	FR2.120-2 as specified in Annex A

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	66

	
	Subcarrier spacing
	kHz
	120

	Propagation channel
	
	TDLA30-75

	Antenna configuration
	
	TBD

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	1000

	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 4, (8,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

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

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(8,13)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

	
	CodebookSubsetRestriction
	
	0011111

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:     For random precoder selection, the precoder shall be updated in each slot (0.125 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-12)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+12)].
Note 3:     Randomization of the principle beam direction shall be used as specified in TBD.


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	

	

	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	





Table 8.3.2.2.1-2 Minimum requirement
	Parameter
	Test 1

	
	TBD


*********************End of change*****************
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