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1 Introduction

In this contribution, we provide our views on the device categorization for ambient IoT.
2 Discussions
In last RAN #99 meeting, the following content about device categorization for ambient IoT was captured in TR 38.848[1],
The study considers that a device has one of the following energy storage capacities:

- Storage capacity 1: No storage at all.
- Storage capacity 2: Up to E1 Joules

- Storage capacity 3: Up to E2 Joules

Editor's note: Values of E1 and E2 are FFS, and it is possible that E1 = E2, in which case storage 2 and 3 could be replaced by a single description such as "limited energy storage".

Relying on these storage capacities, the study considers the following set of Ambient IoT devices:

- Device A: No energy storage, no independent signal generation/amplification, i.e. backscattering transmission.

- Device B: Has energy storage, no independent signal generation, i.e. backscattering transmission. Use of stored energy can include amplification for reflected signals.

- Device C: Has energy storage, has independent signal generation, i.e., active RF components for transmission.

Editor's note: FFS whether to include device function; whether to include a target maximum power consumption for each device; whether/how to describe what stored energy is used for; if combinations of these devices are considered.

From our understanding, the essence of device classification by energy storage capacity, is to reflect how the storage capacity would lead to different types of UE behaviours. For the current Storage capacity 2 and Storage capacity 3, it is unclear how the E1 and E2 threshold would lead different UE behaviours. One assumption can be, Storage capacity 2 corresponds to Device B and Storage capacity 3 corresponds to Device C, but even with that assumption, it is still unclear how the absolute value of E1 and E2 would be determined, since different Ambient IoT device implementation can have quite different energy efficiency, and the UE hardware/software operations that can be supported by the same energy storage capacity may diverse with different device implementations. We think it is better to merge the Storage capacity 2 and Storage capacity 3 as one storage capability and replaced by a single description such as "limited energy storage". And both Device B and Device C should associate with the “limited energy storage capacity”
Proposal 1: Merge the Storage capacity 2 and Storage capacity 3 as one storage capability and use a single description such as "limited energy storage".
For Device C, which is described as “has energy storage, has independent signal generation, i.e., active RF components for transmission”, looks very similar as a normal battery-supported IoT device. But from our understanding, even the Ambient IoT device can generate signals independently, the device behaviour may still be impacted by the limited energy storage capacity. For example, when there are multiple packets to be transmitted, the Ambient IoT device may not be able to transmitted al the packet without interruption duration, because of energy restrictions. The device may transmit only a part of the packets first, which has already consumed most of its stored energy, and then the device has to suspend the transmission for some time and during that time the device can do energy harvest to restore energy and then resume transmitting the remaining packets. The amount of data bits that the device can transmit without re-harvest energy and the time needed for re-harvest energy (or, in other words, the time needed for resuming communication) should also be important characteristics for Device C.
Proposal 2: For Device C, the following two characteristics should be considered,
1) The amount of data bits that the device can transmit without re-harvest energy
2) The time duration needed for resuming communication (re-harvest energy)
3 Conclusions

In this contribution, we propose the followings:
Proposal 1: Merge the Storage capacity 2 and Storage capacity 3 as one storage capability and use a single description such as "limited energy storage".

Proposal 2: For Device C, the following two characteristics should be considered,

1) The amount of data bits that the device can transmit without re-harvest energy
2) The time duration needed for resuming communication (re-harvest energy)
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