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Abstract: This document provides TR 22.840 with text proposals for Clause 1 (Scope) and Clause 3.1 (Definitions). Additional information can be found in Discussion Paper S1-222193.


1. Introduction
Significant amount of time was spent in the last SA1 meeting discussing TR 22.840 clause 1 (Scope) and clause 3.1 (Definitions). Eventually no texts were captured due to lack of sufficiently elaborated phraseologies. For these two clauses concrete text proposals are needed.
2. Reason for Change
This pCR provides text proposals for clause 1 (Scope) and clause 3.1 (Definition). Additional information is provided in Discussion Paper S1-222193. 
3. Conclusions
[bookmark: _GoBack]With these changes, progress can be made for Clause 1 and Clause 3.1.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v0.1.0.

* * * First Change * * * *
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* * * End of the First Change * * * *

* * * Second Change * * * *
[bookmark: _Toc103935698]1	Scope
The present document …
The present document captures the use cases, identifies potential functional requirements and key performance requirements on the 5G system to support specific IoT services via Ambient power-enabled Internet of Things (Ambient power-enabled IoT).
Ambient power-enabled Internet of Things (Ambient power-enabled IoT) is an IoT technology to support Ambient IoT devices powered by energy harvesting, being either battery-less or with limited energy storage capability (i.e., using a capacitor) which provides service(s) that meets specific market needs. The use cases to deliver business value for the particular market require reduced communication capabilities (e.g. shorter communication range, lower max user experienced data rate) when compared with NB-IoT/(e)MTC,  and more importantly the further reduction of IoT device complexity, weight and form factors compared with NB-IoT/(e)MTC UEs. Ambient IoT devices solely relying on harvested energy (e.g. RF, solar) shall sustain operation for an extremely long time without human intervention.
NOTE 1A: 	Ambient IoT does not overlap with existing IoT technologies (i.e. NB-IoT/(e)MTC), and it provides a successful scheme meeting specific use cases currently unfulfilled by NB-IoT/(e)MTC.
NOTE 1B: 	Because of the needs of the particular target use cases, the energy storage capability being considered differs from conventional replaceable or rechargeable battery in terms of reduced physical dimension (e.g. thinner and smaller), longer lifespan (e.g. much more charge/discharge cycles), and energy storage capacity (e.g. the target use cases only requires very small amount of static data read-out or infrequent sensor data report).


* * * End of the Sedond Change * * * *

* * * Third Change * * * *
[bookmark: _Toc103935701]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
Editor’s Note: the definitions for Ambient IoT device and Ambient IoT service are FFS.
Type-A Ambient IoT devices: a type of IoT device, which is battery-less, powered by harvesting from energy sources characterized by lowest lower bounds of power density among the commonly known energy sources (e.g. RF), optimized for specific needs of services and applications requiring typically minimalistic static data read-out. The max instantaneous device communication power consumption is no larger than tens of μW.
NOTE 2:	Under normal circumstances, Type-A Ambient IoT devices support the target use cases without a need to have any energy storage capability. Therefore, performance requirements concerning Type-A use cases are specified without considering the availability of any additional energy in energy storage capability. It is up to implementation if such devices can have limited energy storage capability (i.e. using a capacitor).
Type-B Ambient IoT devices: a type of IoT device, which is battery-less and can have limited energy storage capability (i.e. using a capacitor), powered by typically harvesting non-RF ambient energy sources characterized by higher power density, optimized for specific services and applications typically requiring very infrequency transmission of small-sized data collected by sensor. The max instantaneous device communication power consumption is no larger than a few hundred μW.
NOTE 3:	Type-A and Type-B Ambient IoT devices are optimized for different Ambient IoT use cases, and differ in communication capabilities, max instantaneous device communication power consumption, and possibly complexity.
NOTE 4: 	References to these values are provided in [y1] and [y2]. Ambient IoT device communication power consumption to be a few hundred μW provides an effective differentiation between Ambient IoT and NB-IoT/(e)MTC [y2], [y3]. The feasibility of these values is to be verified by RAN WGs against corresponding performance requirements of the particular target use cases.


* * * End of the Third Change * * * *
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