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1. Introduction
This document provides rationale to support the proposal to specify a lower power class device (much lower than 14dBm for NB-IoT in Release 17.

2. Discussion
2.1	Use case and market need
In the Release 17 discussion at RAN#84, Vodafone made a proposal to consider lower power class devices for Release 17 (lower than the 14dBm minimum power class defined today). We believe that “small” wearables, or even some level of implanted devices, will gather momentum by industries such as healthcare over the next decade. Such devices will likely not need very high data rates and will require intermittent data transfer. We also believe that the button cell battery size needed by such devices is likely to lead to peak transmit powers in the 0-3dBm range, which is on quite a different scale to 14dBm. Therefore, we believe that catering for devices limited to these lower peak power levels will open up more opportunities for NB-IoT and for operators.

2.2 Potential operating scenarios
Relay/repeater: As we start to discuss relay/repeater support for NB-IoT, there is a clear opportunity to consider operation of lower max power devices connected to such repeaters (potentially uplink only). One point to raise is that we do not desire to make changes to the NB-IoT end device design to enable such a topology
Direct connection to Wide Area Network: Our intention is that such devices will be able to send small amounts of data “directly” to networks (e.g. to indicate measurement events, alarms, location, etc). In order to conserve battery life, this may be configured to be performed on “an as needed” basis e.g. if the usual repeater devices disappears but there is important data that needs to be delivered to a remote server. We believe that this would add value for operators in particular to use cases with such body-worn sensors, where users may be outdoor, so typically in “normal coverage” possibly without a repeater hub available.
Local area infrastructure: Another potential use case is operation of NB-IoT in e.g. local area infrastructure – which may be using licensed spectrum, and required output powers may be low. 
Note: In the NR Light email discussion, somebody suggested enabling 4-14dBm peak power devices.

2.3 Exact power class level
[bookmark: _GoBack]The exact maximum power level to specify is something that can be discussed further, but small button cell batteries today would seem to limit output power to something in the range of 0 and 3dBm. In the NB-IoT Release 17 email discussion, some companies focussed very much on the 0dBm level as a reason for indicating no interest, however we would welcome further investigation on what the exact power level would be, e.g. as part of a short study phase at the start of Release 17.

3. Conclusion
This paper explains more the rationale for considering an “even lower” power class device for NB-IoT in Release 17. 




