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1	Introduction
In this paper, we present our view on the CSI reporting requirements in 52.5 GHz – 71 GHz band, where the related aspects have been gathered in the WF [1].
It is worth reminding that the channel model and the corresponding delay spread have been agreed in RAN4 meeting #102-e,
	The channel models have been decided to be TDLA and TDLD, where both using the following delay spread RMS:
· SCS = 120 KHz, 10 ns.
· SCS = 480 KHz, 10 ns / 5 ns.
· SCS = 960 KHz, 10 ns / 5 ns.


while several CSI reporting aspects still need to be discussed, such that  
	Issue 1-3-3: Max Doppler frequency
Consider 3 km/h UE speed (200 Hz).
FFS on higher UE speed.
· Option 1: 10 km/h (650 Hz)
· Option 2: 30 km/h (2000 Hz)

Issue 3-1-1: SCS for DL requirements definition
Consider the following SCS for DL requirements definition:
· 120, 480 kHz
· FFS 960 kHz

Issue 3-1-2: CBW for DL requirements definition
120 kHz:
· 100, 400 MHz
480 MHz:
· 400 MHz
· FFS on 1600 MHz
960 kHz:
· 400 MHz
· FFS on 2000 MHz
Issue 3-3-7: MCS, modulation order for PDSCH requirements
Define PDSCH requirements with MCS 4, MCS 13 and MCS [22]
· Other MCS values are not precluded

Issue 3-3-8: Rank
Define PDSCH requirements with:
· Rank 1
· FFS FD-OCC is not applied to all the antenna ports for DMRS
· FFS Rank 2



2	CSI Reporting Requirements

RAN4 has defined CQI, PMI and RI reporting requirements in Rel-15. For Rel-17 and FR2-2 band, we will follow RAN1 where PDSCH MIMO rank has been agreed to be equal to 1. Consequently, we propose to define channel quality indicator (CQI) reporting requirements only, since we do not need to verify the rank indicator (RI). Furthermore, the precoding matrix indicator (PMI) reporting’s ports could be FFS.
Regarding the CQI reporting, we propose to define both the static condition and fading condition requirements for UE with 2Rx. Since the existing CQI reporting tests verifies the CQI using 256 QAM for PDSCH FR2-1 (see 38.101-4 Table 8.1.1.3-1), we need to define the CQI reporting requirements using 64QAM for 2Rx UE.
2.1 CQI reporting under AWGN conditions

The reporting accuracy of the CQI under static conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.

Proposal 1: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics for SCS 120 KHz. 

Proposal 2: For SCS 480 KHz in static conditions, it is worth investigating whether the CSI-RS periodicity/offset of 8/1 slot(s) should be revisited or not. 
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new CSI-RS periodicity/offset and eventually a new TDD UL-DL pattern  


Observation 1: For SCS 480 KHz in static conditions, it is worth investigating whether the CQI delay should be maintained at 8.375 or not.
 
2.2 CQI reporting under fading conditions

For the CQI reporting under fading condition, we should evaluate whether the maximum CBW of 100 MHz for FR2-2 is enough to define a wideband CQI reporting test. 

Proposal 3: Define the wideband CQI reporting under fading condition for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics for SCS 120 KHz.

Proposal 4: For SCS 480 KHz in fading conditions, it is worth investigating whether the CSI-RS periodicity/offset of 8/1 slot(s) should be revisited or not. 
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new CSI-RS periodicity/offset and eventually a new TDD UL-DL pattern  

Observation 2: For SCS 480 KHz in static conditions, it is worth investigating whether the CQI delay should be maintained at 1.375 or not.
3	Specification structure
[bookmark: _Ref92744893]
Table 1	Specification structure for UE CSI reporting requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	8.2
	Reporting of Channel Quality Indicator (CQI)
	

	8.2.2
	  2RX requirements
	

	8.2.2.2
	    TDD
	

	8.2.2.2.1
	      CQI reporting definition under AWGN
	Updates on FR2-2

	8.2.2.2.2
	      CQI reporting under fading conditions
	Updates on FR2-2



4	Summary
In this paper, we tried to contribute with the following proposals for further discussions:
Proposal 1: Define the CQI reporting definition test for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics for SCS 120 KHz. 

Proposal 2: For SCS 480 KHz in static conditions, it is worth investigating whether the CSI-RS periodicity/offset of 8/1 slot(s) should be revisited or not. 
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new CSI-RS periodicity/offset and eventually a new TDD UL-DL pattern  

Observation 1: For SCS 480 KHz in static conditions, it is worth investigating whether the CQI delay should be maintained at 8.375 or not.

Proposal 3: Define the wideband CQI reporting under fading condition for 2Rx UE with CQI table 1 (64QAM) by reusing the existing test setup and metrics for SCS 120 KHz.

Proposal 4: For SCS 480 KHz in fading conditions, it is worth investigating whether the CSI-RS periodicity/offset of 8/1 slot(s) should be revisited or not. 
· Option 1: Keep periodicity/offset = 8/1 slot and follow TDD UL-DL pattern FR2.120-2 as:
FR2-2 TDD 480 KHz: 11D S 4U, S: 2D:12G:0U
· Option 2: Define new CSI-RS periodicity/offset and eventually a new TDD UL-DL pattern  

Observation 2: For SCS 480 KHz in static conditions, it is worth investigating whether the CQI delay should be maintained at 1.375 or not.
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Appendix	

A.1	CQI Tables

We consider Table A.4-1 (TS 38.101-4) mapping CQI index to the information bit payload, given by
Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)
	TBS Scheme
	TBS.1-1
	TBS.1-2
	
	
	
	

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	66
	66
	264 (New)
	
	
	

	Number of consecutive PDSCH symbols
	12
	12
	12
	
	
	

	Number of PDSCH MIMO layers
	1
	2
	1
	
	
	

	Number of DMRS REs (Note 1)
	24
	24
	TBD
	
	
	

	Overhead for TBS determination
	6
	6
	TBD
	
	
	

	Available RE-s
	7590
	7590
	TBD
	
	
	

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.2344
	0
	QPSK
	1800
	3624
	
	
	
	

	2
	0.2344
	0
	
	1800
	3624
	
	
	
	

	3
	0.3770
	2
	
	2856
	5640
	
	
	
	

	4
	0.6016
	4
	
	4480
	8968
	
	
	
	

	5
	0.8770
	6
	
	6528
	13064
	
	
	
	

	6
	1.1758
	8
	
	8712
	17928
	
	
	
	

	7
	1.4766
	11
	16QAM
	11016
	22032
	
	
	
	

	8
	1.9141
	13
	
	14343
	28680
	
	
	
	

	9
	2.4063
	15
	
	17928
	35856
	
	
	
	

	10
	2.7305
	18
	64QAM
	20496
	40976
	
	
	
	

	11
	3.3223
	20
	
	25104
	50184
	
	
	
	

	12
	3.9023
	22
	
	29192
	58384
	
	
	
	

	13
	4.5234
	24
	
	33816
	67584
	
	
	
	

	14
	5.1152
	26
	
	38936
	77896
	
	
	
	

	15
	5.5547
	28
	
	42016
	83976
	
	
	
	


where the CQI indexes can be mapped to the corresponding MCS as given by Table 5.1.3.1-1 (TS 38.214)
	CQI
Index
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]
	Spectral
efficiency

	1 - 2
	0
	2
	120
	0.2344

	3
	2
	2
	193
	0.3770

	4
	4
	2
	308
	0.6016

	5
	6
	2
	449
	0.8770

	6
	8
	2
	602
	1.1758

	7
	11
	4
	378
	1.4766

	8
	13
	4
	490
	1.9141

	9
	15
	4
	616
	2.4063

	10
	18
	6
	466
	2.7305

	11
	20
	6
	567
	3.3223

	12
	22
	6
	666
	3.9023

	13
	24
	6
	772
	4.5234

	14
	26
	6
	873
	5.1152

	15
	28
	6
	948
	5.5547


A.2	CQI reporting in static condition
A.2.1	Test metric
· The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
	For FR2-2 Parameter
	Unit
	Value

	Bandwidth
	MHz
	100
	400
	400
	1600

	Subcarrier spacing
	kHz
	120
	120
	480
	480

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB 
	 dB
	TBD

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2x2 with static channel specified in Annex B.1

	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, k1 )
	
	8

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

	
	CSI-RS
periodicity and offset
	slot
	8/1

	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, k1 )
	
	6

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	1

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1

	ReportConfigType
	
	Periodic

	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
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD



A.3	CQI reporting in fading condition
A.3.1	Test metric
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time.
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ.
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to [0.02].
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	100
	400
	400
	1600

	Subcarrier spacing
	kHz
	120
	120
	480
	480

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB
	 dB
	TBD

	Propagation channel
	
	TDL-A/D (10,10/5) ns

	Antenna configuration
	
	2x2
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, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	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, k1 )
	
	6

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

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

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE 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
	
	6

	CSI request
	
	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)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD
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