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****************Start of Change *************
4 Overview
In today’s IoT networks, the legacy IoT devices are usually driven by conventional batteries with limited lifespan, which has significantly affected user experience in a negative way. The astronomical growing of IoT network together with the advent of huge amount of IoT devices has pushed the maintaining expenditure, including both labor and battery costs, to a whole new level. Billions of conventional batteries have been disposed every year and only a small part of it can be efficiently recycled, leading to harmful impacts on the earth’s ecosystem. In some extreme environmental conditions, maintaining the operation of IoT networks and replacing the batteries can be quite challenging. In this regard, battery-free IoT communication has been proposed and it will improve the network performance and sustainability, and expand the application scenarios. In addition, battery-free communication can be much more environmentally friendly and much safer for the kids and the elders. By removing the conventional battery, the device size and cost can be significantly reduced, thus paving the way to a variety of new applications.	Comment by 徐伟杰: Not using conbentional battery is one of the motivation. 
In the 5G era, various LPWA technologies such as MTC, NB-IoT, RedCap etc. have been developed to fulfil the increasing demand from verticals. These LPWA technologies have achieved low cost, low power and massive connections and can meet requirements of many applications. However, there are still lots of use cases and applications that can not be addressed in the following circumstances. Firstly, a device driven by a conventional battery is not applicable, e.g., under extreme environmental conditions (e.g., high pressure, extremely high/low temperature, humid environment). Secondly, maintenance-free devices are required (e.g., no need to replace a conventional battery for the device). Finally, ultra-low complexity, very small device size/form factor (e.g., thickness of mm), longer life cycle, etc. are required. 
Ambient power-enabled Internet of Things (Ambient power-enabled IoT) is an IoT service with an IoT device powered by energy harvesting, being either battery-less or with limited energy storage capability (i.e. using a capacitor), provides a promising scheme to fulfil the unmet requirements as mentioned above.Ambient power-enabled IoT is a promising technology to enable battery-free communication and fulfil the unmet requirements as mentioned above. The operation of such devices relies on the energy harvested from a variety of sources including radio waves, light (sunlight), motion, heat, etc. It can enable communication with IoT devices without conventional power source and/or avoids human intervention for recharging or replacing. This study targets at supporing communication of ambient power-enabled IoT devices with ultra-low power consumption and ultra-low complexity, very small size and longer life cycle (e.g. more than 10 years), etc. in 5GS while considering the network efficiency. 	Comment by 徐伟杰: Use the wording in the SID, to say the device can be battery-less or with limited power storage, in order to address Daniel’s concern

[bookmark: _GoBack]Therefore, with Ambient power-enabled IoT, battery-free IoT device and maintenance-free Ambient IoT communication service via 5G network can be provided to the verticals. It can be expected combining ambient power-enabled IoT with celluar network will enable a new kind of IoT service in many to-B and to-C areas, from which the 3GPP ecosystem will benefit vastly.
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