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1	Introduction
RAN4#88bis agreed with the finalization of core requirements of the MSG3-based channel quality reporting [1][2]. RAN4 also discussed the test case for the MSG3-based channel quality reporting and agreed with the way forward [3].
This contribution discusses the test cases based on the way forward.  
2	Discussion
2.1	Test case scenario
RAN4 agreed with the test procedure below for the scenarios listed in Table 1 [3].
Procedure
1. TE sets Es/Iot.
2. TE receives CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB depending on the RRC message
3. TE transmits NPDCCH with repetition number R and verifies NPDCCH BLER does not exceed 1%.
4. TE transmits NPDCCH with repetition number based on TS36.133 Table 9.1.22.16-1 and verifies NPDCCH BLER is larger than 1%.

[bookmark: _Ref525737848]Table 1	Test parameters for MSG3-based channel quality report.
	Test number 
	Test 1
	Test 2

	Ês/Iot
	More than -6dB, e.g. -4dB
	Less than -6dB, e.g., -12dB

	DCI format
	N1
	N1

	Antenna configuration
	2x1
	2x1

	Channel model
	AWGN
	AWGN

	Aggregation level
	2
	2

	DRX
	OFF
	OFF

	Channel quality IE 
	CQI-NPDCCH-NB
	CQI-NPDCCH-NB



2.2	NPDCCH simulation results
Figure 1 shows NPDCCH simulation results for in-band and shows the possible test points. For normal coverage, if we set Es/Noc = -6dB, we expect UE reports “candidateRep-C”, which corresponds to the repetition level 4. From our simulation results, with Es/Noc = -6dB, Pm-dsg < 1% with repetition level 4 and Pm-dsg > 1% with repetition level 1 (=4/4).
On the other hand, for enhanced coverage, if we set Es/Noc = -12dB, we expect UE reports “candidateRep=E”, which corresponds to the repetition level 16. From our simulation results, with Es/Noc = -12dB, Pm-dsg < 1% with repetition level 16 and Pm-dsg > 1% with repetition level 2 (=16/8). 
Since we ran the simulation under ideal condition, considering the impairment margin, we propose to set Es/Iot = -4dB for test 1 (normal coverage) and Es/Iot = -10dB for test 2 (enhanced coverage). 

 [image: ]
[bookmark: _Ref527721771]Figure 1	NPDCCH simulation result for in-band operation.



Proposal: RAN4 sets the Es/Noc as follows:
	
	Test 1
	Test 2

	Coverage mode
	Normal coverage
	Enhanced coverage

	Es/IoT
	-4 dB
	-10 dB




3	Conclusion
Proposal: RAN4 sets the Es/Noc as follows:
	
	Test 1
	Test 2

	Coverage mode
	Normal coverage
	Enhanced coverage

	Es/IoT
	-4 dB
	-10 dB
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Appendix
Table 9.1.22.15-1: Downlink channel quality measurement report mapping of CQI-NPDCCH-NB when the DL channel quality reporting is supported [7]
	Reported value
	NPDCCH repetition level

	noMeasurement
	No measurement reporting

	candidateRep-A
	1

	candidateRep-B
	2

	candidateRep-C
	4

	candidateRep-D
	8

	candidateRep-E
	16

	candidateRep-F
	32

	candidateRep-G
	64

	candidateRep-H
	128

	candidateRep-I
	256

	candidateRep-J
	512

	candidateRep-K
	1024

	candidateRep-L
	2048




Table 9.1.22.16-1: Downlink channel quality reporting accuracy for UE Category NB1
	NPDCCH Repetition

	Pm-Dsg (%)
	Conditions

	
	
	Ês/Iot
	Io NOTE 1 range

	
	
	
	E-UTRA operating band groups NOTE 2
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz 
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	 -6 dB
	NFDD_G
	-122.9
	N/A
	-70

	R/4 NOTE 1
	>1
	 -6 dB
	NFDD_G
	-122.9
	N/A
	-70

	R NOTE 1
	≤1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_G
	-122.9
	N/A
	-70

	R/8 NOTE 1
	>1
	-15 ≤ Ês/Iot ≤ -6 dB
	NFDD_G
	-122.9
	N/A
	-70

	NOTE 1:	R is the reported NPDCCH repetition level that UE has reported in CQI-NPDCCH-NB or CQI-NPDCCH-Short-NB. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5. 
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