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1
Introduction
The discussion of defining the REFSENS requirement in the NB-IoT Work Item [1] has been initiated via email discussion.  This paper presents Intel’s views.
2
Discussion
The email discussion on REFSENS has identified two alternative ways to define the REFSENS requirement for NB-IoT UEs:
Option 1: Apply similar reasoning as LC-MTC and rescale the legacy LTE requirement from the 5 MHz  value by 10log10(1RB/25RB) = -14dB while also taking into account the difference in the required SNR from baseband between NB-IoT and LTE
Option 2: Derive the value from scratch, such that

PREFSENS (dBm)= -174dBm + 10log10B+NF + IM + SNR 
•        -174dBm              noise floor at room temperature

•        B                            operating bandwidth in Hz

•        NF                          Noise figure in dB of the receiver in antenna connector 

•        IM                          Implementation and production margin

•        SNR                       Required Signal to Noise Ratio in baseband

Further views were shared advocating the need to wait for the demodulation part of NB-IoT to conclude before defining the REFSENS requirement.
In the in-band and guard-band deployments, the NB-IoT RBs are scheduled by the network alongside a legacy LTE deployment.  Since there is no DC subcarrier defined in the NB-IoT specification, the subcarriers closest to the center of the PRB experience additional 1/f noise.  This source of receiver degradation is new to NB-IoT relative to LTE and should be also considered in the REFSENS requirement.

Regarding the email discussion comments that demodulation work be used as a basis for REFSENS derivation, it is important to note that the SNR value in the REFSENS requirement should not include any repetition gain realized in the baseband.  Thus, the RMC defined for REFSENS will most likely diverge from an RMC defined for demodulation at least in this parameter, although it is expected that other parameters may also differ.  This may present a difficulty to derive the desired SNR scaling.
3
Conclusions

In this paper we have presented Intel’s views on NB-IoT REFSENS.
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