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[bookmark: _Ref492503575]Introduction
In RAN#102, the A-IoT Rel-19 SID [2] was approved based on the Ambient IoT RAN led study technical report [1]. The SID was updated in RAN #103 [3]. The motivation of Ambient IoT is to support devices that are ultra-low cost and ultra-low power. This tdoc discusses the considerations for functionality aspects.
Charging Impacts
[bookmark: _Toc21359852][bookmark: _Toc21360409][bookmark: _Toc21425154]Both of the Ambient IoT devices defined in the overall objectives of the SID [2,3] include energy storage. 
A. The overall objective shall be to study a harmonized air interface design with minimized differences (where necessary) for Ambient IoT to enable the following devices:
i. ~1 µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, neither DL nor UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.
ii. ≤ a few hundred µW peak power consumption1, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm,DL and/or UL amplification in the device. The device’s UL transmission may be generated internally by the device, or be backscattered on a carrier wave provided externally.





While energy harvesting methods are not part of the SID objectives, the impact of energy harvesting on device availability has been endorsed as part of the study [4,5].
RP-240854	Moderator's summary on R19 Ambient IoT	Huawei
Replaces 
RP-240827
	conclusion: proposal 3v2 is endorsed, proposal 2 is endorsed, proposal v5v2 is endorsed




Proposal 2 (endorsed above)
· Confirm that study of design of energy harvesting signal/waveform is out of SI scope in Rel-19
· The potential impact of energy harvesting on device availability for transmission and reception procedures can be considered for the study
· One device’s charging by energy harvesting can be assumed up to several tens of seconds
· Note: this value can be revisited in future RAN plenary meetings, if necessary
· TR 38.848 clause 5.6 statement on latency remains the case with respect to a single device, i.e.: “NOTE: The time for charging the Ambient IoT device storage (if present) is not included in the latency defined above. Time for energy harvesting, charging, etc. is regarded as an implementation issue only.”
· No SID revision is necessary




One of the impacts of the A-IoT devices relying on the energy harvesting for device operation is the reliability of the available energy for operations. The device energy storage can reduce the impact, but energy storage is expensive so A-IoT devices would have limited storage. Devices would certainly be designed for cost savings with minimal storage. 
In the case of mobile terminated data transactions, it is possible that when the reader starts a transaction with the A-IoT device via a page, the device may have insufficient energy to complete the transaction. In such a case, the device could ignore the reader’s page (i.e., not start the transaction) but then the reader would re-try and possibly increase the area of paging, etc. It could also lead to the reader to declare that the device is unreachable. Alternatively, if the A-IoT device is to reply to the page and the transaction does not complete due to insufficient energy storage, then the transaction would need to be restarted by the reader. 
In the case of mobile originated data transactions, the A-IoT device should wait to have enough stored energy to complete the transaction, however, if it does not correctly calculate the energy needs (e.g., transaction takes more time or retries than anticipated), then the transaction would need to be restarted by the device. 
For both the MO and MT case, there is a need for mitigation procedures for the situation that an A-IoT device has insufficient energy storage to complete the transaction.  
RAN2 to study mitigation procedures of when an A-IoT device has insufficient energy storage to complete the transaction (for MO and MT transactions).

Summary
1. RAN2 to study mitigation procedures of when an A-IoT device has insufficient energy storage to complete the transaction (for MO and MT transactions).
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