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1   Background
In RAN4#86 meeting, WF on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM was agreed in [1]. The agreed assumptions for CQI test are shown below:
· CQI test
· Option 1: Minimum requirement PUCCH 1-0 (Cell-specific Reference Symbols): CRS based TM single codeword with TM1 under static channel in Annex B.1
· Bandwidth

· FDD: 10MHz

· TDD: 20MHz

· Option 2: Minimum requirement PUCCH 1-1 (Cell-specific Reference Symbols): CRS based TM dual codeword with TM4 under static channel in Aneex B.1

· Bandwidth

· FDD:10MHz

· TDD: 20MHz

· FFS: frequency selective test for TM9
In this contribution, we provide simulation results for 1024QAM CQI test based on the agreed test cases.

2   Discussion
2.1   CQI test
The detailed simulation assumptions for Option 1 and Option 2 for FDD are provided in Table 1 and Table 2 separately. We would like to reuse the existing test setup as much as possible. The main purpose is to set a proper SNR point to verify if UE can correctly report CQI index associated with 1024QAM. And for the 1024QAM capable UE, the old CQI definition test can be replaced by the new CQI test specific for 1024QAM.
The basic requirements are based on 2Rx assumption. After defining the 2Rx requirements, we will evaluate if the existing antenna connection can be reused to apply 2Rx CQI requirements for 4Rx capable UE.
Table 1: PUCCH 1-0 static test (FDD) with support of 1024QAM

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
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	TBD
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:



Table 2: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
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	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:



In Table 3, we provide the table of CQI index versus efficiency. Accordingly, we can calculate the reference channel for 1024QAM CQI test. Currently RAN1 agree on MCS to I_TBS mapping table is
· 5 new MCS entries are introduced (4 + 1 for retransmission)

· The removed set of entries from the MCS table are approximately every other entry starting from MCS 5 or 6
There are two possibilities, i.e., removing entries starting from MCS#5 or removing entries starting from MCS#6. Accordingly, we calculate the CQI to MCS mapping table in Table 4~7.
Table 3: 4-bit CQI Table X
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK 
	78 
	0.1523 

	2
	QPSK 
	193 
	0.3770 

	3
	QPSK 
	449 
	0.8770 

	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 
	8.3321

	15
	1024QAM 
	948 
	9.2578 


Table 4: CQI index to MCS# mapping table for single port case when removing starting from MCS#5 (10MHz FDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	7
	9
	10
	12
	14
	16
	18
	20
	21
	22
	25


Table 5: CQI index to MCS# mapping table for two port case when removing starting from MCS#5 (10MHz FDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	7
	9
	10
	11
	13
	15
	17
	19
	20
	21
	23


Table 6: CQI index to MCS# mapping table for single port case when removing starting from MCS#6 (10MHz FDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	8
	10
	11
	12
	14
	16
	18
	20
	21
	22
	25


Table 7: CQI index to MCS# mapping table for two port case when removing starting from MCS#6 (10MHz FDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	8
	10
	11
	12
	13
	15
	17
	19
	20
	21
	23


Table 8: CQI index to MCS# mapping table for single port case when removing starting from MCS#5 (20MHz TDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	7
	9
	10
	12
	14
	16
	18
	20
	21
	22
	24


Table 9: CQI index to MCS# mapping table for two port case when removing starting from MCS#5 (20MHz TDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	7
	9
	10
	11
	13
	15
	17
	19
	20
	21
	23


Table 10: CQI index to MCS# mapping table for single port case when removing starting from MCS#6 (20MHz TDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	8
	10
	11
	12
	14
	16
	18
	20
	21
	22
	24


Table 11: CQI index to MCS# mapping table for two port case when removing starting from MCS#6 (20MHz TDD)
	CQI
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	SE
	0.1523
	0.377
	0.877
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578

	modulation
	2
	2
	2
	4
	4
	6
	6
	6
	6
	8
	8
	8
	8
	10
	10

	MCS#
	0
	1
	3
	5
	8
	10
	11
	12
	13
	15
	17
	19
	20
	21
	23


2.2   Simulation results
In this section, the simulation results for CQI test cases are provided.
{Simulation results to be added}
3   Conclusion
In this contribution, we provide the simulation results for 1024QAM CQI tests.
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