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1
Introduction
RAN4#79 agreed with the CR for Cat-M1 UE CQI definition test requirements, but the requirements are TBD [1]. In this paper we propose to revise the test parameter and show our simulation results to decide the test points. 
2
Simulation parameters
Table 1 is the simulation parameters agreed in [1]. 
Table 1
CQI definition test parameters for FDD (From [1] Table 9.8.1.1-1: PUCCH 1-0 static test (FDD and half-duplex FDD)).
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	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
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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
	
	Disabled

	Starting OFDM symbol (startSymbolLC)
	
	3

	PDSCH repetition level
	
	1

	M-PDCCH repetition level
	
	1

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: 1ms

	fdd-DownlinkOrTddSubframeBitmapLC
	
	[11100000 11100000 11100000 11100000 11100000]

	Note 1:
Reference measurement channel [RC.21] FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.2 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
For each test,DC subcarrier puncturing shall be considered.


As we discussed in our companion paper [2], we cannot specify the invalid subframes with fdd-DownlinkOrTddSubframeBitmapLC. The possible DL scheduling is shows in Figure 1 for FDD/HD-FDD case and in Figure 2 for TDD case.
In FDD/HD-FDD scheduling, we propose to set the CQI reporting periodicity to 10ms. With this setting, MPDCCH are transmitted on SF#0, SF#1, and SF#2 in every radio frame, and the corresponding PDSCH are transmitted on SF#2, SF#3, and SF#4, respectively. HARQ-ACK responses are expected on SF#6, SF#7 and #8. SF#5 and SF#9 are considered as the switching period between UL and DL. With is assumption, we can set the CQI reporting subframe to SF#6, and the corresponding RRC parameters are given as Noffset,CQI = 6 and cqi-pmi-ConfigurationIndex = 13
Proposal 1: For FDD/HD-FDD Cat-M1 CQI definition test, remove the parameter fdd-DownlinkOrTddSubframeBitmapLC-r13 from the simulation setup. 
Proposal 2: Cat-M1 CQI definition test sets the CQI reporting periodicity to 10ms and therefore sets the corresponding parameter as follow: cqi-pmi-ConfigurationIndex=13.
[image: image5.png]0123 4567890 4 5 6 7
« 10m: re 10m
DL Narrowband ack S
cai7Pmr
UL Narrowband cay/pmi

«——Npd = 10ms———»
[ MPDCCH (2PRB)





Figure 1
DL scheduling assumption for the CQI definition test for Cat-M1 UE (FDD/HD-FDD).
In TDD test case, we assume the uplink-downlink configuration 1 and the scheduling in Figure 2. It is observed from this figure that we can keep 5ms of CQI reporting periodicity and set cqi-pmi-ConfigurationIndex to 3. 
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Figure 2
DL scheduling assumption for the CQI definition test for Cat-M1 UE (TDD). 

3
Simulation result
This section provides the FDD/HD-FDD simulation results based on the assumption discussed in the previous section. 

Figure 3 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 3
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
	99.96
	0.61
	0.98
	0

	-8.00
	1
	98.84
	0.3
	0.89
	0

	-7.00
	2
	99.66
	0.61
	0.09
	0.98

	-6.00
	2
	99.92
	0.23
	0.02
	0.85

	-5.00
	3
	99.76
	0.44
	0.04
	0.97

	-4.00
	3
	100
	0.08
	0
	0.68

	-3.00
	4
	99.98
	0.15
	0.01
	1

	-2.00
	4
	100
	0
	0
	0.8

	-1.00
	5
	100
	0.16
	0
	1

	0.00
	5
	100
	0
	0
	0.75

	1.00
	6
	100
	0.06
	0
	1

	2.00
	6
	100
	0
	0
	0.68

	3.00
	7
	100
	0.03
	0
	1

	4.00
	7
	100
	0
	0
	0.65

	5.00
	8
	100
	0.02
	0
	1

	6.00
	8
	100
	0
	0
	0.69

	7.00
	9
	100
	0.01
	0
	1

	8.00
	9
	100
	0
	0
	0.61

	9.00
	10
	100
	0.01
	0
	0

	10.00
	10
	100
	0
	0
	0


4
Conclusion

Proposal 1: For FDD/HD-FDD Cat-M1 CQI definition test, remove the parameter fdd-DownlinkOrTddSubframeBitmapLC-r13 from the simulation setup. 

Proposal 2: Cat-M1 CQI definition test sets the CQI reporting periodicity to 10ms and therefore sets the corresponding parameter as follow: cqi-pmi-ConfigurationIndex=13.
Proposal 3: Cat-M1 CQI definition test sets the SNR test points to 4dB and 5dB. 
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