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1
Introduction
RAN4#80bis endorsed the CRs for UE-selective subband CQI test [1]. In this contribution, we provide the simulation results to specify the CQI requirements. We also discuss the parameter setting for the CQI definition test. 
2
CQI definition test parameters
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 #4 with 10ms periodicity. In this case, Npd=10ms and Offset=4. Then we can set cqi-pmi-ConfigurationIndex=11.  
Proposal 1: Set cqi-pmi-ConfigurationIndex=11 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
Simulation result

Table 1 shows the test parameters endorsed in [1]. 
Table 1
Parameters for UE-selected subband-CQI test for eMTC.
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
	
[image: image2.wmf]A

r


	dB
	0

	
	
[image: image3.wmf]B

r


	dB
	0

	
	(
	dB
	0

	
	δ
	dB
	0

	 SNR (Note 3)
	 dB
	[5]
	[6]

	
[image: image4.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	[-93]
	[-92]

	
[image: image5.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98

	Propagation channel
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	Reporting interval
	ms
	[8]

	CQI delay
	ms
	[8]

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Number of preferred subbands (M)
	
	1

	Number of narrowbands
	
	4

	Frequency hopping
	
	Enabled

	Frequency hopping offset
	
	1

	Starting OFDM symbol (startSymbolBR)
	
	3

	MPDCCH repetition level
	
	1

	PDSCH repetition level
	
	1

	MPDCCH narrowband (mpdcch-Narrowband)
	
	7

	MPDCCH hopping interval
(interval-FDD)
	
	8

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: identical during the repetition period


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 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. 
From the simulation results, it is observed that the throughput gain is more than 1.5 with SNR test points 5dB and 6dB. We therefore propose to set the requirement (throughput gain) to 1.3 considering the impairments. 
Proposal 2: Set the gamma for Cat-M1 UE-selected subband CQI test to 1.3. 
Table 2
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 3
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=11 for CQI definition test for eMTC FDD. 
Proposal 2: Set the gamma for Cat-M1 UE-selected subband CQI test to 1.3. 
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