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1. Introduction

In RAN4#80bis Meeting, the Narrow Band IoT (NB-IoT) work item (WI) has reached a way forward [1]. Interested companies are encouraged to provide simulation results including impairment error using the repetition numbers specified [2]. In this contribution, we provide our impairment simulation results including the DC leakage margin to show the BLER performance for NPDCCH.

2. [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]NPDCCH Simulation Assumptions and Results

For NPDCCH, four simulation cases have been agreed in RAN4 [2]. In this contribution, the main simulation parameters are accordingly configured as in Table 1 and Table 2. And the reference channel configuration is given is Table 3. The errors of the repetition numbers for each simulation case in [2] have been corrected according to [1] as shown below.

Table 1: Minimum performance NPDCCH for Single-antenna cases
	Test number
	Deployment mode 
	Repetition number
(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	Stand-alone/Guard-band
	128
	Anchor
	R.NB.3 FDD
	EPA5
	1
	1
	TBD

	2
	Stand-alone/Guard-band
	1024
	Non-anchor
	R.NB.3 FDD
	ETU1
	1
	1
	TBD




Table 2 Minimum performance NPDCCH for Transmit diversity cases
	Test number
	Deployment mode 
	Repetition number
(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	3
	In-band
	64
	Anchor
	R.NB.4 FDD
	EPA5
	2
	1
	TBD

	4
	In-band
	512
	Non-anchor
	R.NB.4 FDD
	ETU1
	2
	1
	TBD



Table 3	   RMC table for NPDCCH
	Parameter
	Unit
	Value

	Reference channel
	
	R.NB.3 FDD
	R.NB.4 FDD

	Number of NRS ports
	
	1
	2

	Channel bandwidth
	MHz
	0.2
	0.2

	Aggregation level
	NCCE
	2
	2

	DCI Format
	
	N1
	N1

	Payload (without CRC)
	Bits
	23
	23



The alignment simulation result of BLER vs. SNR for Simulation Case 1 is shown in Fig.1.
[image: ]
Fig.1. BLER vs. SNR for Simulation Case 1 

The alignment simulation result of BLER vs. SNR for Simulation Case 2 is shown in Fig.2.
[image: ]
Fig.2. BLER vs. SNR for Simulation Case 2

The alignment simulation result of BLER vs. SNR for Simulation Case 3 is shown in Fig.3.
[image: ]

Fig.3. BLER vs. SNR for Simulation Case 3 

The alignment simulation result of BLER vs. SNR for Simulation Case 4 is shown in Fig.4.
[image: ]
Fig.4. BLER vs. SNR for Simulation Case 4

Result summary table:
	Simulation Number
	Propagation Condition
	Antenna Configuration
	Repetition Number
	Target SNR (dB)
	Target SNR (dB) with impairment 

	1
	EPA5
	1x1
	128
	-7.5
	-5.2

	2
	ETU1
	1x1
	1024
	-13.9
	-11.6

	3
	EPA5
	2x1
	64
	-6.5
	-4.2

	4
	ETU1
	2x1
	512
	-12.3
	-10.0




3. Conclusion 

In this contribution, we provide simulation results to show the BLER performance for NPDCCH for different simulation cases.

Proposal: For Simulation Case 1 to 4, the SNR values with impairment are -5.2dB,-11.6dB,-4.2dB and -10.0dB respectively.
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