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1
Introduction
In RAN4#80 agreed with CRs on CQI definition and UE-selected subband CQI test [1]. In this contribution, we discuss the remaining open issue on CQI test.
2
CQI definition test

2.1
Scheduling pattern for FDD/HD-FDD
In our companion paper on UE demodulation requirements for eMTC [2], we propose to use 10ms periodicity for FDD test, and we think it is also applicable for CQI definition test. Figure 1 shows the DL/UL scheduling pattern. From this figure, we can set the periodic CQI reporting with PUCCH 1-0 in subframe #6 with 10ms periodicity. In this case, Npd=10ms and Offset=6. Then we can set cqi-pmi-ConfigurationIndex=13.  
Proposal 1: Set cqi-pmi-ConfigurationIndex=13 for CQI definition test for eMTC FDD. 
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Figure 1
DL pattern for CQI definition test in FDD.

2
UE-selected subband CQI test
2.1
Scheduling pattern for FDD/HD-FDD
Figure 2 shows the DL/UL scheduling pattern for FDD subband-CQI test assumed in [1]. From the figure, the reporting periodicity is 8ms and it is different pattern from CQI definition test. When we see the current specification, both CQI definition test and UE-selected subband CQI test refer to RC.24 FDD/TDD. Therefore we should define another reference channel for subband-CQI test.
Proposal 2: Define new FRC dedicated for UE-selected subband CQI test according to the scheduling pattern.
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Figure 2
DL scheduling assumption for UE-selected subband CQI test (FDD/HD-FDD).
2.2
Simulation result

Table 1 lists the wideband median CQI and BLER from the follow CQI/best narrowband simulation result for 4 narrowband case. This table also shows the throughput gain, which is a ratio between the throughput of the follow CQI with the best narrowband and throughput of the wideband median CQI with random narrowband selection. Table 2 also lists the simulation results in the case of 2 narrowband case considering the case of 5 MHz system bandwidth. 
Figure 3 shows the wideband median CQI. It is observed that the median CQI was same for both 2 narrowband case and 4 narrowband cases. Figure 4 shows the throughput ratio over SNR. It is observed that the ratio with 4 narrowbands is slight better than that with 2 narrowband cases. 
If we focus on the CQI indexes between QPSK and 16QAM, the corresponding SNR points are 5dB to 6dB. At these points the throughput gain is more than 1.5. We propose to reuse the same metric as existing PUSCH 2-0 for Cat-M1 UE-selected subband CQI test. 
Proposal 3: Set the SNR test points for Cat-M1 UE-selected subband CQI test to 5/6dB. 

Proposal 4: Set the gamma for Cat-M1 UE-selected subband CQI test to 1.3. 
Table 1
Simulation result of subband CQI test (4 narrowband setting).
	SNR [dB]
	BLER
	Wideband median CQI
	Tput gain

	-8
	0.48
	1
	4.39

	-7
	0.42
	2
	1.58

	-6
	0.37
	2
	2.1

	-5
	0.32
	3
	1.67

	-4
	0.28
	3
	2.07

	-3
	0.28
	4
	1.54

	-2
	0.28
	4
	1.87

	-1
	0.26
	4
	2.1

	0
	0.25
	5
	1.7

	1
	0.24
	5
	1.81

	2
	0.24
	6
	1.55

	3
	0.23
	6
	1.63

	4
	0.23
	6
	1.83

	5
	0.23
	7
	1.59

	6
	0.24
	8
	1.54

	7
	0.23
	8
	1.58

	8
	0.23
	9
	1.48

	9
	0.2
	9
	1.54

	10
	0.17
	9
	1.55

	11
	0.15
	10
	1.36


Table 2
Simulation result of subband CQI test (2 narrowband setting).

	SNR [dB]
	BLER
	Wideband median CQI
	Tput gain

	-8
	0.47
	1
	3.12

	-7
	0.37
	2
	1.29

	-6
	0.32
	2
	1.82

	-5
	0.28
	3
	1.48

	-4
	0.25
	3
	1.83

	-3
	0.23
	4
	1.42

	-2
	0.23
	4
	1.71

	-1
	0.2
	4
	1.99

	0
	0.2
	5
	1.59

	1
	0.18
	5
	1.74

	2
	0.17
	6
	1.48

	3
	0.17
	6
	1.58

	4
	0.17
	6
	1.76

	5
	0.16
	7
	1.56

	6
	0.17
	8
	1.51

	7
	0.17
	8
	1.56

	8
	0.15
	9
	1.47

	9
	0.15
	9
	1.52

	10
	0.13
	9
	1.54

	11
	0.11
	10
	1.37
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Figure 3
Wideband median CQI for both 2 narrowband setting and 4 narrowband setting. 
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Figure 4
Throughput ratio between the throughput of the follow CQI with the best narrowband and throughput of the wideband median CQI with random narrowband selection.
3
Conclusion

Proposal 1: Set cqi-pmi-ConfigurationIndex=13 for CQI definition test for eMTC FDD. 
Proposal 2: Define new FRC dedicated for UE-selected subband CQI test according to the scheduling pattern.

Proposal 3: Set the SNR test points for Cat-M1 UE-selected subband CQI test to 5/6dB. 

Proposal 4: Set the gamma for Cat-M1 UE-selected subband CQI test to 1.3. 
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