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Background
As per [1], many agreements for CSI requirements are reached while some issues are still left to be discussed. In this paper we provide our views on these open issues. 
Discussions
CQI requirements 
Following initial agreements are reached for CQI requirements:
	Whether define CQI requirements for 8RX
· Introduce CQI requirements with rank 4 under static channel
Test setup for CQI requirements for static conditions 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.


However, detailed simulation assumptions has not been discussed. We will provide our views on detailed simulation assumptions in this section.
CodebookSubsetRestriction 
CQI calculation is based on selected PMI from given codebook which has always been limited to single precoding matrix by configuring RRC configuration “CodebookSubsetRestriction” in legacy CQI test. The intention is to avoid to mix CQI calculation and PMI selection. The same logic can be applied for 8RX CQI test. 
Firstly, since Rank 4 has been agreed, XP 4T8R can be used for antenna configuration. That means (N1,N2)=(2,1), (O1,O2)=(4,1) can be used. If RRC parameter reportQuantity is set to “cri-RI-PMI-CQI” which is usual configuration for legacy CSI test, no restriction on i2 can be applied according to RAN 1’s agreements:

	typeI-SinglePanel-codebookSubsetRestriction-i2
i2 codebook subset restriction for Type I Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQI (see TS 38.214 [19] clause 5.2.2.2.1).


That means tested UE should calculate CQI based on two Precoding matrixes (i2=0,1) which mixes the purposes of CQI testing and PMI testing. Therefore, we propose to replace “cri-RI-PMI-CQI” by “cri-RI-i1-CQI” and set “two-one-TypeI-SinglePanel-Restriction” to “0b00000001” and “typeI-SinglePanel-codebookSubsetRestriction-i2” to “0x0000000000000001”. Under this condition, the PMI can be fixed to one and CQI calculation can be tested purely.
Observation 1: Restriction on i2 is only applied to “reportQuantity” setting to “CRI/Ri/i1/CQI”, which mixes the purpose of CQI testing and PMI testing if “reportQuantity” is set to “cri-RI-PMI-CQI”
Proposal 1: Consider following simulation assumptions: 
· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction:  0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2:  0x0000000000000001
We summarize the proposed simulation assumptions in Table 2-1:
Table 2-1: Proposed simulation assumptions for 8RX CQI test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	7D1S2U S=6D+4G+4U

	SNR
	 dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	static channel model with 4T8R

	Antenna configuration
	
	XP 4×8 

	Beamforming Model
	
	As specified in Annex B.4.1 in 38.101-4

	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)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4,(0)

	
	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
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-i1CQI

	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
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

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

	
	CodebookSubsetRestriction
	
	The codebook is restricted to i1,1=0, i1,2=0,i1.3=0 and i2=0

	
	RI Restriction
	
	00001000

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD



Proposal 2: Use simulation assumptions listed in Table 2-1 for CQI testing.
In last meeting, RAN4 agreed to introduce CQI requirements up to 64QAM. We provide our simulation results in Figure 2-1
[image: ]
Figure 2-1: Median CQI distribution simulation results
We propose to set lower SNR to [4,5] dB for 16QAM and higher SNR to  [10,11] dB for 64QAM for 8RX CQI testing.
Proposal 3: Set lower SNR to [4,5] dB for 16QAM and higher SNR to [10,11] dB for 64QAM for 8RX CQI testing.
PMI requirements 
In last meeting, RAN4 discussed a lot on whether to introduce PMI requirements for 8RX. Based on our understanding, no enhancement for codebook is introduced for 8RX. The only difference compared to legacy PMI testing is verifying UE’s capability of PMI selection for higher rank codebook. However, it is noted that performance gain of follow PMI vs random PMI can only be observed with high antenna correlation which is not a typical configuration for high rank due to large inter-layer interference.
Proposal 4: Don’t introduce PMI requirements
RI requirements 
Some companies argue that 8RX capable UE supports higher rank reporting. However, RAN4 didn’t define any dedicated RI test for 4RX UE. I.e. Only Rank 2 defined. Follow the same logic, we propose to not define RI requirements for 8RX UE. 
Proposal 5: Don’t define RI requirements
Conclusion
In this paper, we provide our views on CSI requirements for 8RX UE. The proposals and observations are:
Observation 1: Restriction on i2 is only applied to “reportQuantity” setting to “CRI/Ri/i1/CQI”, which mixes the purpose of CQI testing and PMI testing if “reportQuantity” is set to “cri-RI-PMI-CQI”
Proposal 1: Consider following simulation assumptions: 
· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction:  0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2:  0x0000000000000001
Proposal 2: Use simulation assumptions listed in Table 2-1 for CQI testing.
Proposal 3: Set lower SNR to [4,5] dB for 16QAM and higher SNR to [10,11] dB for 64QAM for 8RX CQI testing.
Proposal 4: Don’t introduce PMI requirements
Proposal 5: Don’t define RI requirements
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