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1	Introduction
RAN4#101-e agreed with the way forward on CQI reporting test for DL 1024QAM [1], and we agreed to define CQI definition test for CQI table with 1024QAM entries by reusing the exiting CQI reporting test for CQI table with 256QAM entries: 
· Test parameters: Reuse the existing CQI definition tests 
· Rank 
· Option 1: 1 
· Option 2: 2 
· Tx EVM assumed for simulation: Aligned with PDSCH demodulation requirements. 
· Test metric: Reuse the existing CQI definition tests 
· Test points: One SNR test point corresponding to CQI index 14/15
We discuss the remaining open issues on the CQI reporting tests.
2	Discussion
We have measured the median CQI and PDSCH BLER at the fixed median CQI to find the SNR test points corresponding to CQI index 14/15 for rank 1 and rank 2. The detailed simulation parameters are given in Appendix and the CQI to MCS (TBS) mapping table is shown in Table 1 in Appendix. 
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	(a) Tx EVM = 2.5%
	(b) Tx EVM = 2.0%


Figure 1	Median CQI to satisfy RAN4 CQI definition requirements. 
We have the following observations from the simulation results. 
Observation 1: With Tx EVM 2.5%, the required SNR for CQI index 14 with rank 1 is 29dB.
Observation 2: With Tx EVM 2.5%, the required SNR for CQI index 14 with rank 2 is 33dB.
Observation 3: With Tx EVM 2.0%, the required SNR for CQI index 14 with rank 1 is 28dB.
Observation 4: With Tx EVM 2.0%, the required SNR for CQI index 14 with rank 2 is 31dB. 
Since CQI definition test for LTE 1024QAM CQI table sets the SNR test point to 28/29dB (e.g., TS36.101 9.2.1.9/ 9.2.1.10), we propose to configure rank 1 for CQI definition test for 1024QAM.
Proposal 1: Configure rank 1 for CQI definition test for DL 1024QAM CQI table.
Although the assumed Tx EVM depends on the conclusion from PDSCH demodulation requirement discussion, we propose to set SNR=28/29dB for 2Rx UE, considering the minimum requirements.  
Proposal 2: Set SNR=28/29dB for 2Rx UE. 
Proposal 3: Set SNR=25/26dB for 4Rx UE.
3	Summary
Observation 1: With Tx EVM 2.5%, the required SNR for CQI index 14 with rank 1 is 29dB.
Observation 2: With Tx EVM 2.5%, the required SNR for CQI index 14 with rank 2 is 33dB.
Observation 3: With Tx EVM 2.0%, the required SNR for CQI index 14 with rank 1 is 28dB.
Observation 4: With Tx EVM 2.0%, the required SNR for CQI index 14 with rank 2 is 31dB.
Proposal 1: Configure rank 1 for CQI definition test for DL 1024QAM CQI table.
Proposal 2: Set SNR=28/29dB for 2Rx UE. 
Proposal 3: Set SNR=25/26dB for 4Rx UE.
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	FDD 15kHz Rank 1
(Option 1)
	FDD 15kHz Rank 2
(Option 2)
	TDD 30kHz Rank 1 (Option 1)
	TDD 30kHz Rank 2 (Option 2)

	Number of allocated PDSCH resource blocks
	52
	52
	106
	106

	Number of consecutive PDSCH symbols
	12
	12
	12
	12

	Number of PDSCH MIMO layers
	1
	2
	1
	2

	Number of DMRS REs
	24
	24
	24
	24

	Overhead for TBS determination
	0
	0
	0
	0

	Available REs for PDSCH
	6240
	6240
	12720
	12720

	CQI index
	Spectrum efficiency
	MCS index
	Modulation
	
	
	
	

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	N/A
	N/A

	1
	0.1523
	0
	QPSK
	1480
	2976
	2976
	5896

	2
	0.377
	1
	QPSK
	2408
	4744
	4744
	9480

	3
	0.877
	2
	QPSK
	5504
	11016
	11016
	22536

	4
	1.4766
	3
	16QAM
	9224
	18432
	18960
	37896

	5
	2.4063
	5
	16QAM
	15112
	30216
	30728
	61480

	6
	3.3223
	8
	64QAM
	20496
	40976
	42016
	83976

	7
	3.9023
	10
	64QAM
	24576
	49176
	49176
	98376

	8
	4.5234
	12
	64QAM
	28168
	56368
	57376
	114776

	9
	5.1152
	14
	64QAM
	30216
	60456
	61480
	122976

	10
	5.5547
	16
	256QAM
	34816
	69672
	69672
	139376

	11
	6.2266
	18
	256QAM
	38936
	77896
	79896
	159880

	12
	6.9141
	20
	256QAM
	43032
	86040
	88064
	176208

	13
	7.4063
	22
	256QAM
	46104
	92200
	94248
	188576

	14
	8.3301
	24
	1024QAM
	52224
	104496
	106576
	213176

	15
	9.2578
	26
	1024QAM
	57376
	114776
	116792
	233608




A.1	CQI table with 1024QAM entries
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	Out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	193
	0.377

	3
	QPSK
	449
	0.877

	4
	16QAM
	378
	1.4766

	5
	16QAM
	616
	2.4063

	6
	64QAM
	567
	3.3223

	7
	64QAM
	666
	3.9023

	8
	64QAM
	772
	4.5234

	9
	64QAM
	873
	5.1152

	10
	256QAM
	711
	5.5547

	11
	256QAM
	797
	6.2266

	12
	256QAM
	885
	6.9141

	13
	256QAM
	948
	7.4063

	14
	1024QAM
	853
	8.3301

	15
	1024QAM
	948
	9.2578



A.2	Simulation parameters
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10
	40

	Duplex Mode
	
	FDD
	TDD

	Subcarrier spacing
	kHz
	15
	30

	SNR
	dB
	TBD
	TBD

	Propagation channel
	
	AWGN
	AWGN

	Antenna configuration
	
	Test 1-1: 2×2 with static channel specified in Annex B.1

Test 1-2: 2×4 with static channel specified in Annex B.1
	Test 2-1: 2×2 with static channel specified in Annex B.1

Test 2-2: 2×4 with static channel specified in Annex B.1

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

	ZP CSI-RS configuration

	CSI-RS resource Type
	Periodic
	Periodic
	Periodic

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

	
	CDM Type
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	1
	1
	1

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

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

	
	CSI-RS
periodicity and offset
	slot
	5/1
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

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

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	0
	0

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

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic

	CQI-table
	
	Table 4
	Table 4

	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
	16

	Csi-ReportingBand
	
	1111111
	1111111

	CSI-Report periodicity and offset
	slot
	5/0
	10/9

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	010000
	010000

	
	RI Restriction
	
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	9.5

	Maximum number of HARQ transmission
	
	1
	1

	Measurement channel
	
	See Table 1
	See Table 1
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