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1
Introduction
RAN4#78bis agreed with the CR for Cat-M1 UE CQI definition test requirements [1]. In this contribution we show our simulation results.
2
Simulation parameters
Table 1 is the simulation parameters agreed in [1]. 
Table 1
CQI definition test parameters for FDD
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

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

	[image: image4.wmf])

(

j

oc

N


	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 = [40]

	cqi-pmi-ConfigurationIndex
	
	[43]

	Frequency hopping
	
	OFF

	Starting OFDM symbol (startSymbolLC)
	
	3

	M-PDCCH repetition level
	
	1

	PDSCH repetition level
	
	1


Our paper on PDSCH without repetition [2] discusses the DL scheduling for PDSCH TM6 test, and it proposes the invalid subframe setting. We think it is also useful for the CQI definition test. By setting the 3rd-7th, 11th-15th, 19th-23rd, 27th-31st, 35th-39th subframes to invalid subfraemes, the PDSCH scheduling pattern is equivalent with Cat-0 UE CQI definition test. This means we can set the CQI reporting periodicity to 40ms (See Figure 1). Also if we assume the Noffset,CQI to 4, cqi-pmi-ConfigurationIndex=41.
Proposal 1: Cat-M1 CQI definition test sets invalid subframe as follows: fdd-DownlinkOrTddSubframeBitmapLC-r13=’11100000 11100000 11100000 11100000 11100000’.
Proposal 2: Cat-M1 CQI definition test sets the CQI reporting periodicity to 40ms and therefore sets the corresponding parameter as follow: cqi-pmi-ConfigurationIndex=41.
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Figure 1
DL scheduling assumption for the CQI definition test.
3
Simulation result
We have evaluated the simulation result with the same metric as Cat-0 UE CQI definition test as follows:
The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.

Figure 2 shows the median CQI from the follow-CQI simulation result. If we focus on the CQI index values 7 and 8, which is the switching point between QPSK and 16QAM, the corresponding SNR values are 4dB and 5dB. Table 2 is the simulation analysis. If we focus on SNR=4dB and 5dB, the BLER values with the median CQI are both less than 0.1, and the BLER values at CQI+1 are greater than 0.1. 

Proposal 3: Cat-M1 CQI definition test sets the SNR test points to 4dB and 5dB. 
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Figure 2
Median CQI for CQI definition test.
Table 2
Simulation results of CQI definition test
	SNR [dB]
	Median CQI
	Probability of median CQI +/- 1 [%]
	BLER at fixed median CQI
	BLER at fixed median CQI-1
	BLER at fixed median CQI+1

	-9.00
	1.00
	99.92
	0.61
	N/A
	0.98

	-8.00
	1.00
	99.12
	0.31
	N/A
	0.89

	-7.00
	2.00
	99.84
	0.60
	0.10
	0.98

	-6.00
	2.00
	99.92
	0.23
	0.02
	0.85

	-5.00
	3.00
	99.84
	0.44
	0.04
	0.97

	-4.00
	3.00
	100.00
	0.08
	0.00
	0.69

	-3.00
	4.00
	100.00
	0.15
	0.01
	1.00

	-2.00
	4.00
	100.00
	0.01
	0.00
	0.81

	-1.00
	5.00
	100.00
	0.15
	0.00
	1.00

	0.00
	5.00
	100.00
	0.00
	0.00
	0.76

	1.00
	6.00
	100.00
	0.06
	0.00
	1.00

	2.00
	6.00
	100.00
	0.00
	0.00
	0.68

	3.00
	7.00
	100.00
	0.03
	0.00
	1.00

	4.00
	7.00
	100.00
	0.00
	0.00
	0.65

	5.00
	8.00
	100.00
	0.02
	0.00
	1.00

	6.00
	8.00
	100.00
	0.00
	0.00
	0.69

	7.00
	9.00
	100.00
	0.02
	0.00
	1.00

	8.00
	9.00
	100.00
	0.00
	0.00
	0.61

	9.00
	10.00
	100.00
	0.01
	0.00
	N/A

	10.00
	10.00
	100.00
	0.00
	0.00
	N/A


4
Conclusion

Proposal 1: Cat-M1 CQI definition test sets invalid subframe as follows: fdd-DownlinkOrTddSubframeBitmapLC-r13=’11100000 11100000 11100000 11100000 11100000’.

Proposal 2: Cat-M1 CQI definition test sets the CQI reporting periodicity to 40ms and therefore sets the corresponding parameter as follow: cqi-pmi-ConfigurationIndex=41.
Proposal 3: Cat-M1 CQI definition test sets the SNR test points to 4dB and 5dB. 
The final CQI definition test is shown as follows:
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

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

	SNR (Note 2)
	dB
	[4]
	[5]
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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 = [40]

	cqi-pmi-ConfigurationIndex
	
	[41]

	Frequency hopping
	
	OFF

	Starting OFDM symbol (startSymbolLC)
	
	3

	M-PDCCH repetition level
	
	1

	PDSCH repetition level
	
	1

	Invalid subframe setting

(fdd-DownlinkOrTddSubframeBitmapLC)
	bitmap
	[11100000 11100000 11100000 11100000 11100000]
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