3GPP TSG-RAN WG4 Meeting #81 
R4-1609468
Reno, Nevada, USA, 14 - 18 November 2016

Title: 
Discussion on CQI definition test
Source: 
Huawei, HiSilicon
Agenda item:
6.1.3
Document for:
Discussion
1   Introduction
 In this contribution, we further discuss the CQI definition test for category-M1 UE and give our view on CQI definition test metric.
2   Simulation results
In this contribution, we resubmit the simulation results [2] in Table 1 for BLER criterion and distribution of reported CQI in Table 2. 
Table 1: BLER Criterion

	SNR
	BLER Median CQI-1
	BLER Median CQI
	BLER Median CQI+1
	Pass?

	-2
	0.01
	0.21
	1
	Y

	-1
	0.00
	0.02
	0.83
	Y

	0
	0.01
	0.22
	0.98
	Y

	1
	0.00
	0.02
	0.90
	Y

	2
	0.00
	0.24
	0.99
	Y

	3
	0.02
	0.04
	0.82
	Y

	4
	0.00
	0.02
	0.25
	Y

	5
	0.01
	0.03
	0.95
	Y

	6
	0.00
	0.02
	0.51
	Y

	7
	0.00
	0.03
	0.91
	Y

	8
	0.01
	0.24
	0.94
	Y

	9
	0.00
	0.02
	0.56
	Y


Table 2: distribution of reported CQI
	SNR
	4
	5
	6
	7
	8
	9
	10
	11
	Median CQI

	-2
	0.03
	0.97
	
	
	
	
	
	
	5

	-1
	
	0.891
	0.119
	
	
	
	
	
	5

	0
	
	0.012
	0.988
	
	
	
	
	
	6

	1
	
	
	0.903
	0.097
	
	
	
	
	6

	2
	
	
	0.032
	0.968
	
	
	
	
	7

	3
	
	
	
	0.879
	0.121
	
	
	
	7

	4
	
	
	
	0.993
	0.007
	
	
	
	7

	5
	
	
	
	0.323
	0.677
	
	
	
	8

	6
	
	
	
	
	0.854
	0.146
	
	
	8

	7
	
	
	
	
	
	1
	
	
	9

	8
	
	
	
	
	
	0.440
	0.560
	
	10

	9
	
	
	
	
	
	
	0.977
	0.023
	10


3   Discussion
In 36.213, a new CQI table is introduced for category-M1 UE which is copied in the following, 
Table 7.2.3-3: 4-bit CQI Table 3
	CQI index
	modulation
	code rate x 1024 x 
[image: image1.wmf]CSI

R


	efficiency

	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	Reserved 
	Reserved
	Reserved

	12
	Reserved
	Reserved
	Reserved

	13
	Reserved
	Reserved
	Reserved

	14
	Reserved 
	Reserved
	Reserved

	15
	Reserved 
	Reserved
	Reserved


From the table 7.2.3-3, we observe that a new CQI index with lower code rate=40/1024 is added which is one important difference compared to Table 7.2.3-2: 4-bit CQI Table 1. So the CQI test should verify eMTC UE whether support the 4-bit CQI Table 3. However, in the definition test for 4-bit CQI Table 3, the test points are 5 dB and 6 dB which are located in 16QAM range. It is hard to ensure UE can support 4-bit CQI Table 3. Additional test metric should be defined to ensure eMTC UE support 4-bit CQI Table 3. 
One option of defining medium CQI value corresponding to the defined test point at the same time can be used.  Through this method, UE supporting 4-bit CQI Table 3 or not can be verified.  Based on the simulation results in section 2, the medium CQI corresponding to the defined test SNR=5 dB and SNR=6dB is 8.
One concern proposed in last meeting is that there is no extra test metric added in the definition test for 4-bit CQI Table 2. From the section 9.2.1.7 of 36.101, there are two tests to ensure UE support 4-bit CQI Table 2. The test points for one test are -1dB and 0dB. And the test points for another test are 20dB and 21dB which are located in the range of switching from 64QAM to 256QAM. So this test verifies the UE whether support the 4-bit CQI Table 2 by setting the test point at SNR range support 256QAM.
Consider CQI test method for 256QAM, the other option is defining another set test points in lower SNR range supporting CQI index=1.
Base on the discussion above, we propose that

· Proposal 1: Additional test metric or test point should be defined to ensure eMTC UE support 4-bit CQI Table 3.
4   Conclusion 
In this contribution, we further discuss the CQI definition test for category-M1 UE and give our view on CQI definition test. The proposal is

· Proposal 1: Additional test metric or test point should be defined to verify eMTC UE supporting 4-bit CQI Table 3.
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