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1	Introduction
[bookmark: _GoBack]RAN4#90 agreed with the CR on test case of the MSG3-based channel quality reporting [1]. For UE under enhanced coverage, RAN4 sets NPDCCH repetition level to 32 and Es/Noc to -12dB, however it was not verified that NPDCCH with repetition level 32 is suitable for Es/Noc=-12dB [2]. In this contribution we show our simulation results to verify the test parameters. We also discuss the scheduling delay in PAR.  
	Table A.9.14.2.2-1: General Test Parameters for Downlink channel quality reorting accuracy test for for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Value

	NB-IoT operational mode
	
	Standalone

	CP Length
	
	Normal

	DRX
	
	OFF

	NPRACH configuration
	
	As specified in A.3.18

	npdcch-StartSF-USS Note 1
	
	v2

	NPUSCH repetition level
	
	[1]



Table A.9.14.2.2-2: nCell specific Test Parameters for Downlink channel quality reorting accuracy test for for E-UTRAN HD-FDD Category NB1 UE in Standalone mode under enhanced coverage
	Parameter
	Unit
	Test 1

	BWchannel
	kHz
	200

	NPDCCH parameter
	
	R.30 HD-FDD

	NPDCCH repetition level for RAR
	
	[32]

	NPBCH_RB
	dB
	0

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	
Note2
	dBm/15 kHz
	-98

	
NRS 
	dB
	[-12]

	Propagation condition
	
	AWGN

	Antenna Configuration
	
	2x1

	Scheduling delay in RAR (IDelay) Note3
	
	[0]

	Channel quality IE Note4
	
	CQI-NPDCCH-NB

	Note 1:	OCNG shall be used such that active cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test are assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	See section 16.3.3 in TS 36.213 [23].
Note 4:	See TS 36.331 [2].






2	Discussion
2.1	NPDCCH repetition level
RAN4 agreed UE reports channel quality report satisfying the hypothetical NPDCCH BLER of 1% with the parameters in Table 1. In our previous discussion paper, we showed the simulation results with standalone deployment with Es/Noc=-4dB for normal coverage and in-band deployment Es/Noc=-10dB for enhanced coverage [2], however RAN4 finally agreed to set standalone deployment Es/Noc=-12dB for enhanced coverage. 
[bookmark: _Ref536193403]Table 1	NPDCCH parameters for MSG3-based channel quality report [3]
	Parameters
	Values

	DCI format
	Format N1

	Number of information bits (excluding CRC)
	23bits

	System bandwidth
	200kHz

	Antenna configuration
	2x1

	Aggregation level
	2

	DRX
	OFF



Figure 1 shows the simulation result for NPDCCH in standalone. For the normal coverage, considering 2dB impairment margin, we expect UE reports the repetition level 4 at Es/Iot=-6dB where it is observed from our simulation result that NPDCCH Pm-dsg < 1% with repetition level 4 and Pm-dsg > 1% with repetition level 1 (=4/4).
For the enhanced coverage, if we set Es/Noc = -12dB, we expect UE reports the repetition level 16 considering the impairment margin of 2dB. Our result shows the current requirement for NPDCCH repetition level in the coverage is larger than expected. Therefore we propose to change the repetition value from 32 to 16. 
Proposal 1: Change the NPDCCH repetition level in coverage enhancement mode from 32 to 16. 

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

2.2	Scheduling delay parameter
Scheduling delay parameter (IDelay) for RAR set the transmission timing of MSG3 (NPUSCH) after MSG2 (RAR) reception (k0 in Figure 2), and the current set value, 0, corresponds to 12ms. Considering the very low Es/Noc level (-12dB), we think it is better to set longer delay which allows UE to receive move NRS for channel quality estimation. We therefore propose to set IDelay to the largest value 3, corresponding to 64ms. 
Proposal 2: Set the scheduling delay parameter (IDelay) for RAR to 3 for coverage enhancement scenario.
[image: ]
[bookmark: _Ref525735666]Figure 2	UE procedure for reporting channel quality in MSG3.


3	Conclusion
Proposal 1: Change the NPDCCH repetition level in coverage enhancement mode from 32 to 16. 
Proposal 2: Set the scheduling delay parameter (IDelay) for RAR to 3 for coverage enhancement scenario.
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