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Abstract: Proposes several updates to the Overview clause, which are also reflected in the Introduction and Scope
1. Introduction
Several updates are proposed for the Overview clause to improve readability. Where the changes affect the same text in the Introduction and Scope clauses, the changes are also proposed in those clauses.
2. Reason for Change
< Explain the reason for change (mandatory)>
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v1.2.0.


* * * First Change * * * *
Introduction
The present document describes use cases, traffic scenarios, device constraints of Ambient Internet of Things and identify new potential service requirements as well as new KPIs. An Ambient Internet of Things (Ambient IoT) device is an IoT device, being either battery-less or with limited energy storage capability (i.e., using a capacitor) and the energy is provided through the harvesting of radio waves, light, motion, heat, or any other suitable power source that could be seen suitable.
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1	Scope
The present document provides Stage 1 potential 5G service requirements for ambient power-enabled Internet of Things (i.e., Ambient IoT). In the context of the present document, an Ambient power-enabled Internet of Things IoT device is an IoT device powered by energy harvesting, being either battery-less or with limited energy storage capability (e.g., using a capacitor) and the energy is provided through the harvesting of radio waves, light, motion, heat, or any other suitable power source that could be seen suitable. An ambient IoT device has is expected to have lower complexity, smaller size, and lower reduced capabilities and lower power consumption than previously defined 3GPP IoT devices (e.g., NB-IoT/eMTC devices). Ambient IoT devices can be maintenance free and can have long life span (e.g., more than 10 years).
The aspects addressed in the present document include:
· Study use cases of ambient power-enabled Internet of Things IoT and identify potential service requirements, including:
· Security aspects, e.g., authentication and authorization, etc. 
· Network selection, access control, connection, mobility and identification management 
· Charging (e.g., per data volume, per message)
· Aspects related to stakeholder models (e.g., involving interactions in PLMNs, NPNs or other parties)
· Positioning 
· Aspects on device life cycle management related to 3GPP system.
· Study traffic scenarios, device constraints (e.g., power consumption) and identify potential performance requirements and KPIs 
· Gap analysis between the identified requirements for ambient power-enabled Internet of Things IoT and what is already defined by existing 3GPP requirements.
Note: How Ambient IoT device performs energy harvesting is out of scope of this technical report.
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In today’s IoT networks, the legacy IoT devices are usually driven powered by conventional batteries with a limited lifespan, . which The usage of conventional batteries has significantly affected influenced the way these IoT devices are deployed and useduser experience in a negative way. The astronomical growing growth of IoT networks, together with the advent deployment of huge amount numbers of IoT devices, has pushed up the maintaining expenditure maintenance costs, including both labor and battery costs, to a whole new level. Billions Large numbers of conventional batteries have been disposed of every year and only a small part of it them can be efficiently recycled, leading to harmful impacts on the earth’s ecosystem. In some extreme environmental conditions, maintaining the operation of IoT networks devices and replacing the batteries can be quite challenging. In this regard, battery-free IoT devices communication has been are proposed and it will as they have the potential to 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.
In the 5G era, various LPWA technologies such as eMTC, NB-IoT, and 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 many use cases and applications that can notcannot be addressed in the following circumstances. FirstlyFor example, a device driven by a conventional battery-powered device cannot be deployed inis not applicable, e.g. under extreme environmental conditions (e.g. high pressure, extremely high/low temperature, humid environment). SecondlyAlso, the use of conventional battery devices can be limited where maintenance-free devices are required (e.g. where the devices are inaccessible and it is not possible no need to replace a conventional battery for the device battery). Finally, ultra-low complexity, very small device size/form factor (e.g. thickness of mm), longer life cycle, etc. are required for mass market use cases. 
Ambient power-enabled IoT is a promising technology to fulfil the unmet market requirements as mentioned stated above. An ambient power-enabled Internet of Things IoT device is an IoT device powered by energy harvesting, being either battery-less or with limited energy storage capability (e.g. using a capacitor) and the energy is provided through the harvesting of radio waves, light, motion, heat, or any other suitable power source that could be seen suitable. This study targets at supporing describing the use cases and potential requirements in support of ambient IoT devices with lower complexity, smaller size, and lower reduced capabilities and lower power consumption than previously defined 3GPP IoT devices (e.g. NB-IoT/eMTC devices) with an emphasis on improving network efficiency. Ambient IoT devices can be maintenance free and can have long life span (e.g. more than 10 years).
Therefore, a new kind of IoT service for the verticals will be provided enabled by combining ambient power-enabled IoT with celluarcellular networks, and vastly benefitting the 3GPP ecosystem will benefit vastly.
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