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1. Introduction
In RAN4#88bis UE demodulation and CSI requirements for 1024QAM were discussed and way forward [1] was approved. For CQI reporting tests the following agreements were made.
	· Agreed test: 
· 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
· SNR point: Choose [28dB] and [29dB] for FDD and TDD respectively




In this contribution we present our views on CQI reporting tests with 1024QAM.
2. Discussion
With the introduction of 1024QAM a new CQI table is introduced in TS 36.213. In order to verify CQI reporting with 1024QAM it was agreed to introduce 1 test with TM1 under static channel condition. The following have been agreed for CQI reporting test:
· 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
· The CQI to MCS table for 1024QAM CQI reporting tests was defined:
	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Spectral Efficiency
	OOR
	0.1523
	0.3770
	0.8770
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.x1A
	50
	6300
	DTX
	0
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19
	21
	22
	23
	25
	 

	MCS.x2A
	100
	12600
	DTX
	0
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19
	21
	22
	23
	25
	 

	Note 1:	Mapping between Imcs and CQI Index according to Tables 7.1.7.1-1A, 7.1.7.2.1-1 and 7.2.3-2 in TS 36.213 [6].
Note 2:	3 symbols allocated to PDCCH.
Note 3:	Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for potential retransmissions.



· SNR point: Choose [28dB] and [29dB] for FDD and TDD respectively

The high SNR verifies CQI reporting for 1024QAM, but with the introduction of new CQI table the entries for other modulation have been modified. Hence we recommend having tests at a lower SNR targeting 64QAM. 

Table 1: CQI Table for 1024QAM
	CQI index
	modulation
	code rate x 1024
x [image: ]
	Efficiency
x [image: ]

	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



CQI values 6-9 correspond to 64QAM. Based on the CQI reporting results shown in figure below, CQI corresponding to 64QAM are reported for SNR 10-16dB. 



[bookmark: _GoBack][image: ]
Figure 1: CQI Reporting with 1024QAM

Observation #1: With the new CQI table CQI corresponding to 64QAM is reported in SNR range of 10dB – 16dB. 
We recommend choosing SNR 13,14dB as the lower SNR range for 1024QAM CQI reporting test.
Proposal #1: Choose SNR of 13dB, 14dB as lower SNR point for CQI reporting test with 1024QAM 
Based on results in Figure 1, CQI values corresponding to 1024QAM are reported >= 27dB SNR. Very high SNR might be susceptible to TxEVM and hence not suitable for test case. Whereas with a low SNR we might have the risk of not reporting 1024QAM CQI. Based on these observations, we recommend choosing SNR of 29dB and 30dB as the higher SNR test points for 1024QAM CQI reporting test. 
Proposal #2: Choose SNR of 29dB, 30dB as higher SNR point for CQI reporting test with 1024QAM 
For the proposed SNR levels, we observe the following results:
Table 2: CQI Reporting Test results with 1024QAM
	 
	SNR
	Med CQI
	MCS for Med CQI
	BLER @ Med
	BLER @ Med-1
	BLER @ Med+1

	64QAM
	13
	8
	13
	0.00125
	0
	1

	
	14
	8
	13
	0
	0
	1

	1024QAM
	29
	14
	23
	0
	0
	1

	
	30
	14
	23
	0
	0
	0.83



3. Conclusion
In this paper we present our views on CQI reporting tests with 1024QAM and have the following observations and proposals:
Observation #1: With the new CQI table CQI corresponding to 64QAM is reported in SNR range of 10dB – 16dB. 
Proposal #1: Choose SNR of 13dB, 14dB as lower SNR point for CQI reporting test with 1024QAM 
Proposal #2: Choose SNR of 29dB, 30dB as higher SNR point for CQI reporting test with 1024QAM 
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