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1. Introduction
In the RAN4#78 NB-IoT Adhoc meeting, WF on BS REFSENS for NB-IoT [1] was agreed to conduct the simulation and derive the SNR level for BS REFSENS. In this contribution, we provide the simulation results for BS REFSEN. 
2. Simulation assumptions
The simulation assumptions are referred to the way forward in [1] and simulation assumptions are listed in Table 1. 
Table 1.Simulation assumptions for SNR calculation 
	Reference channel 
	NB-IoT 

	Sub carrier spacing (kHz) 
	3.75 or 15 

	Number of tone 
	1 

	Modulation 
	π/2 BPSK 

	IMCS / ITBS 
	0 / 0 

	Payload size (bits) 
	32 

	Allocated resource units 
	2 

	Transport block CRC (bits) 
	24 

	Coding rate (target) 
	1/3 

	Coding Rate 
	0.29 

	Code block CRC size (bits) 
	0 

	Number of code blocks – C 
	1 

	Total symbols per resource unit 
	96 

	Total number of bits per resource unit 
	96 

	Tx time for 15 kHz  (ms) 
	16 

	Tx time for 3.75 kHz  (ms) 
	64 


3. Simulation results
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Figure 1. BLER versus SNR for NB IOT BS [Single tone:3.75KHz
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Figure 2. BLER versus SNR for NB IOT BS [Single tone: 15KHz
Based on the above BLER curve of FRC, the required SNR for BS REFSENS is listed as in Table 2.
Table 2
Required SNR for achieving BLER =5%
	AWGN
	3.75kHz
	15kHz

	SNR
	-3.0
	-3.2


In addition, according to equation 1,  the [image: image3.wmf]10
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agreed NF and Im value for BS REFSENS, 

(1)
Where NF is proposed to be 5dB and IM of implementation margin is proposed to be 2dB. Therefore, based on the above simulation results and implementation assumption, the BS REFSENS can be set as in Table 3.
Table 3. BS REFSENS  

	AWGN
	3.75kHz
	15kHz

	BS REFSENS
	-134.2dBm
	-128.4dBm


Proposal: for NB-IoT with 3.75KHz subcarrier spacing, the BS REFSENS can be set to be -134.2dBm;for NB-IoT with 15KHz subcarrier spacing, the BS REFSENS can be set to be -128.4dBm.
4. Conclusions
In this contribution, the simulation results for BS REFSENS are provided for further analysis. The proposals are made as followings: 
Proposal:  for NB-IoT with 3.75KHz subcarrier spacing, the BS REFSENS can be set to be -134.2dBm; for NB-IoT with 15KHz subcarrier spacing, the BS REFSENS can be set to be -128.4dBm.
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