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1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and (optimised) network architecture. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 
In this contribution we study the possible BS RF core requirements for  NB-IOT.
2 Discussion
Although basic design alternatives for NB-IOT are still under discussion, the general framework and different operation modes have been decided. In this contribution we discuss the base station RF core requirements for NB-IOT.

Figure below shows different operation modes of NB-IOT
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Figure 1 Different operation mode of NB-IOT

2.1.1 Operating bands and channel arrangement
NB-IOT was originally considered as a solution for re-farming the existing GSM bands for the internet of things application. Therefore the new RF bandwidth and transmission bandwidth need to be defined at least for the stand-alone case. The channel bandwidth in this case is 200kHz and the transmission bandwidth is 1 resource block or 180kHz.
Besides the stand-alone mode, NB-IOT is supposed to operate in both in-band, and guard-band of LTE. Therefore while the channel bandwidth as defined for LTE in 36.104 can be reused in this case, the transmission bandwidth configuration may need to be redefined for NB-IOT.

Depending on the spacing between the NB-IOT and the wide-band LTE in the guard-band operation, there may be a need to define a new channel raster. This is pending RAN1 decision on the feasibility of guard-band operation of NB-IOT. This will impact the definition of carrier frequency and also E-UTRA Absolute Radio Frequency Channel Number (EARFCN).   
2.1.2 Transmitter requirements
Base station rated output power is defined as the mean power level per carrier (36.104). However there is no upper limit for the rated output power of the wide-area base station. A base station with maximum output power of 43dBm can be considered under this category and therefore same output power requirements as the legacy E-UTRA can be reused for NB-IOT.
Output power dynamics that refers to the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition, should be defined based on the agreed power boosting that is allowed for in-band and guard band operation.

Transmitted signal quality metrics including frequency error and EVM from the legacy E-UTRA can be reused for NB-IOT as in principle it is expected that the performance of NB-IOT is comparable to that of legacy E-UTRA.

The existing emission requirements including ACLR and spurious emission, for multi-standard radio can be reused for the in-band and guard band operation as they are both based on the current E-UTRA systems.  However it is proposed that new out-of-band emission is defined for stand-alone case.  
Due to the power boosting for the in-band and guard-band operation, the intermodulation requirements may need to be revisited.
2.1.3 Receiver requirements

Due to the new channel bandwidth of 200kHz, new reference sensitivity requirements, dynamic range requirements, in-channel selectivity requirements, and adjacent channel selectivity requirements must be defined for the NB-IOT. Also due to the narrow-band nature of the NB-IOT, new blocking requirements must be defined for NB-IOT.
The receiver spurious emission power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector, and does not depend on the bandwidth of the system or power of the received signal. Therefore the existing receiver spurious emission requirement can be reused for the NB-IOT.
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Since NB-IOT has a higher power spectral density than the E-UTRA the intermodulation is expected to be higher, and new requirements might be needed.
3 Conclusion
In this contribution we looked at the core RF requirements for the base station and discussed the possible impacts due to NB-IOT. The exact changes to the requirements are pending the general layer 1 design. 
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