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1. Introduction
In the RAN4#78bis meeting, WF on REFSENS for NB-IoT [1] was agreed to conduct the simulation and derive the SNR level for REFSENS. In this contribution, we provide the initial simulation results for UE REFSENs under standalone operation mode.
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 
	Parameter 
	Unit 
	Standalone 
Case 

	Channel bandwidth 
	kHz 
	200 

	Antenna configuration 
	
	1x1 

	Allocated resource blocks 
	
	1 

	Subcarriers per resource block 
	
	12 

	Allocated subframes per Radio Frame 
	
	10 

	Channel Coding 
	
	TBCC 

	Modulation 
	
	QPSK 

	Target Coding Rate 
	
	1/3 

	Maximum number of HARQ transmissions 
	
	1 

	Information Bit Payload per Sub-Frame 
	
	[88] 

	Transport block CRC 
	Bits 
	24 

	Number of Code Blocks per Sub-Frame 
	
	1 

	Binary Channel Bits Per Sub-Frame 
	
	[320] 

	LTE CRS ports
	
	N/A

	Number of NB-RS ports 
	
	1 

	Number of NB-PDSCH repetitions 
	
	1 

	Channel estimation 
	
	Companies are encourage to report on simulation assumptions in their simulation results 

	Channel 
	
	AWGN

	Frequency error 
	
	None 

	Timing error 
	
	None 

	Power boosting 
	
	N/A 


3. Simulation results
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Figure 1. BLER versus SNR for NB IOT 
According to the simulation results for standalone operation mode, 1.9dB or 2dB could be used to define the UE REFSENS.
Proposal 1: for standalone operation mode, 1.9dB or 2dB could be used to define the UE REFSENS.
4. Conclusions
In this proposal, the initial simulation results for UE REFSENS are provided for further analysis. The proposals are made as followings: 
Proposal 1: for standalone operation mode, 1.9dB or 2dB could be used to define the UE REFSENS.
5. References
[1] R4-162864, WF on REFSENS for NB-IoT, Sony, Intel
