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1 Introduction
The SA and RAN-P SI for Ambient IoT has been completed [1][2]. And a follow up RAN WG SI for Ambient IoT solutions is ongoing [2]. This contribution addresses some high-level issues that need to be considered in the RAN WG SI.
2	Discussion
Data rate versus coverage
Literature shows that receiver power and range scale together [4][5]. When the sensitivity is normalized to a data rate of 1 kb/s, the resulting normalized values are compared across two groups, each characterized by a consistent figure of merit: one group with a 10× improvement in power-to-sensitivity ratio of 20 dB, and another with a 10× improvement in power-to-sensitivity ratio of 10 dB (as depicted in Figure A-1 in Annex). The latter is more commonly used for energy detection front ends.  Consequently, it is anticipated that a 10× increase in data rate will correspond to a 10-dB sensitivity loss, assuming a similar level of power consumption. Therefore, maintaining a reasonable data rate is crucial for ensuring adequate coverage.
Observation 1: 10× data rate/10-dB sensitivity loss is expected for energy detection front ends with similar power consumption.
Data rate versus discharging
For RF energy harvesting based Ambient IoT system design, the discharging time is limited by the capacitor size.  Higher data rate is beneficial for completing the transmission in one discharging time.
However, the discharging time should not be a bottleneck to restrict better coverage of A-IoT design. Lower data rate design should be allowed to improve the A-IoT coverage as much as possible. If one discharging time is not enough, recharging and discharging can be considered to support such low data rate. 
Furthermore, for device 2b with energy harvesting (relative higher cost and larger energy storage), it is expected to have better transmission time for a lower data rate transmission. Achieving enhanced coverage is essential, with a preference for its applicability in outdoor settings as well if applicable.
Proposal 1: In an A-IoT design aimed at optimizing coverage, if trade-offs with other aspects are necessary, prioritizing coverage should be the primary focus to the greatest extent possible.
Hybrid devices 1/2a/2b deployment
Considering distinct coverage objectives and energy harvesting requirements, the network deployment considering different devices (i.e., device 1/2a/2b) within one carrier presents deployment challenges. It necessitates the consideration of minimum distance deployment guidelines, regardless of the presence of higher-tier devices. Moreover, these diverse devices are typically designed for specific applications across various scenarios.
Proposal 2: The Rel-19 A-IoT design does not consider for the hybrid deployment of different devices (i.e., device 1/2a/2b together).
Evaluation of device 2b
The current SI is mainly focused on Deployment scenario 1 with Topology 1 and Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control. Both cases are from indoor deployment. 
However, it is projected that for Device 2b, with active transmission capabilities and in the absence of CW interference, there is significant potential for coverage extension. Assessing the feasibility of its use from a coverage standpoint is deemed crucial.
Deployment Scenario 4, which involves both the device and the base station being outdoors, emerges as the most pertinent scenario for initial consideration. Within this scenario, Topology 1 for Device 2b is of particular interest to operators from a deployment perspective.
It is suggested that the SI should optionally evaluate the coverage for Device 2b under Deployment Scenario 4 and Topology 1, as this evaluation would yield valuable insights.
Proposal 3: SI should optionally evaluate the coverage for Device 2b under Deployment Scenario 4 and Topology 1 (D4T1).
3	Conclusion
This contribution discusses on design for Rel-19 Ambient IoT, and provides the following observations and proposals:
Observation 1: 10× data rate/10-dB sensitivity loss is expected for energy detection front ends with similar power consumption.
Proposal 1: In an A-IoT design aimed at optimizing coverage, if trade-offs with other aspects are necessary, prioritizing coverage should be the primary focus to the greatest extent possible.
Proposal 2: The Rel-19 A-IoT design does not consider for the hybrid deployment of different devices (i.e., device 1/2a/2b together).
Proposal 3: SI should optionally evaluate the coverage for Device 2b under Deployment Scenario 4 and Topology 1 (D4T1).
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Figure A-1. Power versus sensitivity [4][5]
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