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1	Introduction
With the completed Rel-13 NB-IoT work in RAN1 and RAN2 [1][2][3][4], RAN4 has started the performance specification work. 
This contribution provides NPDCCH simulation results based on the agreed simulation [5] in the RAN4-79 ad hoc meeting.

2	Simulation assumptions
The simulation assumptions of NPDCCH are copied here from [5]:

Table 3: Minimum performance for NPDCCH
	Simulation number
	BW 
	Deployment Mode
	Reference Channel
	Repetition number
	Propagation Condition
	
Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
(Note 1)
	Target SNR (dB

	1
	180KHz
	In-band
	R.NB1.3
	Note 1
	[EPA5]
	2
	1
	[-6]

	2
	180KHz
	In-band
	R.NB1.4
	
Note 1
	[ETU1]
	2
	1
	[-12]

	3
	180KHz
	Standalone/Guard-band
	R.NB1.3
	
Note 1
	[EPA5]
	1
	1
	[-6]

	4
	180KHz
	Standalone/Guard-band
	R.NB1.4
	 Note 1
	[ETU1]
	1
	1
	[-12]

	Note 1: Choose one repetition level from {16,32,64,128,256,512} to satisfy 1% BLER at target SNR=-6dB for tests 1 and 3, and SNR=-12dB for tests 2 and 4. 
Note 2: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.




Table 4: FRC for NPDCCH
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB1.3
	R.NB1.4

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	kHz
	180
	180

	Aggregation level
	NCCE
	2
	2

	DCI Format
	
	N1
	N1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	23
	23




3	Simulation results
The simulation results are listed in the table:

Table 1 NPBCH Simulation Results
	Simulation number
	Bandwidth 
	Deployment mode
	Reference Channel
	Propagation Condition
	Antenna configuration 
	Reference value

	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	2
	180kHz
	In-band
	R.NB1.2
	EPA1
	2 x 1 Low
	1
	-5.3501



Table 2 NPDCCH Simulation Results
	Test case
	Repetition level
	SNR at 1% of NPDCCH BLER

	1
	16
	[bookmark: OLE_LINK2]2.0897

	1
	32
	-1.4319

	1
	64
	-4.6578

	1
	128
	-8.2324

	1
	256
	-10.6801

	1
	512
	-13.0809

	2
	16
	0.3761

	2
	32
	-2.1218

	2
	64
	-3.5104

	2
	128
	-5.7699

	2
	256
	-8.1984

	2
	512
	-11.7526
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