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1 Introduction
In RAN4#77AH UE power classes for NB-IoT was discussed and it was agreed that [1]
· At least Maximum output power classes 3 (23 dBm) is specified for NB-IOT.
· Power class 5 can be discussed in the next meeting.
Also in RAN4#78 additional UE power classes was discussed and it was proposed to defined an additional power class with maximum power of 18dBm or 20dBm specified for NB-IoT. 

In this contribution we look at different aspects of additional power class with a lower maximum power than 23dBm. 
2 Discussion
In order to make cheap implementation of NB-IoT UEs feasible, it is desirable to have low cost PAs. As it was discussed during the Rel-13 eMTC work item, it is important to make the on chip implementation of the PA feasible, and that may put limitation on the maximum power of the PA. Therefore from the stand point of the cost of devices it is desirable to have lower maximum output power. 

Also it has been argued that a lower maximum output power would result in lower power consumption. In other words for normal coverage UE, where no repetition is needed, the battery power consumption for a lower power PA is higher than that of a higher power PA.
On the other hand a lower maximum output power will negatively impact the UL coverage performance. Several studies on power control shows that even with a maximum UE power of 23dBm, there is a considerable fraction of the UEs that transmit at maximum power (see [3] and [4]). If the maximum power is reduced, the fraction will be even higher, that reduces the coverage even further.
A side effect of reducing UL power can be that NB-IoT UEs may need to use more number of UL transmissions, and as a result they will have higher power consumption.
Furthermore it should be noted that in NB-IoT UE, low PAR modulations such as single tone pi/2 BPSK and pi/4 QPSK can be used which means that PAs with lower maximum power can be used in order to deliver the same amount of output power. Therefore a lower power UE power class does not seem to be needed for this case. 
3 Conclusion
In this contribution we looked at different aspects of additional power class and concluded that if additional power class should be considered for the NB-IoT UE, a maximum power of 20dBm is preferred.
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