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1	Introduction
At the Rel-19 RAN Workshop in June, Ambient IoT was discussed based on [1] and numerous companies expressed the need to study Ambient IoT to satisfy commercial deployment needs. In RAN#101 the RAN led study on Ambient IoT was concluded and endorsed in [4].
In this paper, we provide the motivation and focus for a study on Ambient IoT and list needed study item objectives.
2	Discussion
2.1	Motivation
This study item focuses on enabling Ambient IoT use cases [2]. Ambient IoT deployment in a 3GPP system, relies on ultra-low complexity devices with ultra-low power consumption for the very-low end IoT applications. Following are the motivations and limitations for the study objectives:
-	Ambient IoT enables ultra-low power and ultra-low complexity devices
-	Ambient IoT enables devices without batteries replaced or recharged manually
· Pure battery less devices with no energy storage capability at all, and completely dependent on the availability of an external source of energy 
· Devices with limited energy storage capability that do not need to be replaced or recharged manually. 
-	Ambient IoT will enable positioning of the above ultra-low power and ultra-low complexity devices 
-	Ambient IoT is limited in the achievable link budget, thus deployment options need to be addressed
Support for huge numbers of Ambient IoT devices shall be possible in a scalable manner co-existing with normal NR operation. 
2.2	Rel. 19 study on Ambient IoT
The use cases, requirements, and high-level technical feasibility has been studied in SA1 [3] and RAN [1]. The current maturity level of the Ambient IoT is still immature in many domains including link budget analysis, 3GPP interwork and co-existence and the device complexity. Thus, an Ambient IoT solution in 3GPP requires significant effort to arrive at a standardized solution, and the only feasible way forward in Rel. 19 is to have a dedicated study item only with no normative work. 
Proposal 1: Ambient IoT scope in Rel. 19 is study only and no normative work. 
2.2	Device types
The RAN led study on Ambient IoT [1] addressed three device types:
· Device A: (Passive) Pure battery-less devices with no energy storage capability at all, no independent signal generation/amplification (i.e., capable of only backscattering), and completely dependent on the availability of an external source of energy
· Device B: (Semi-Passive) Devices with limited energy storage capability that do not need to be replaced or recharged manually, no independent signal generation but backscattering potentially with reflection gain.
· Device C: (Active) Actively transmitting device with limited energy storage capabilities based on ambient energy sources. 
Observation 1: It is important that the Rel. 19 study can focus to enable a comprehensive study and technical report by the end of Rel. 19, thus we recommend focusing on Device type B only. The clear reason to focus on Device type B is that Device type A has a very limited range due to low activation link budget which will limit the use cases to a few meters in most cases. Device type C can in principle be a down scaled NB-IoT device or an upscaled Device B with active reception and/or transmission. Furthermore, the cost and complexity of a device type C is orders of magnitude higher and thus cannot address the same use cases as Device type B. 
Proposal 2: Ambient IoT scope in Rel. 19 is focused on Device type B only. 
2.2	Connectivity topologies and Deployment scenarios
The RAN led study on Ambient IoT [1] concluded in TR TR38.848 selected 5 topologies & scenarios.
· Deployment scenario 1 with Topology 1
· Deployment scenario 2 with Topology 1
· Deployment scenario 2 with Topology 2
· Deployment scenario 4 with Topology 1
· Deployment scenario 4 with Topology 3
It is important that the Rel. 19 study can focus to enable a comprehensive study and technical report by the end of Rel. 19, thus we recommend focusing on a few selected deployment scenarios and topologies. 
Ambient IoT will suffer from energy harvesting losses for scenarios with the location of energy sources and the Ambient IoT device requiring outdoor to indoor or indoor to outdoor penetration, and thus we recommend focusing on two deployment scenarios only:
· Scenario #1: Indoor-2-Indoor
· Scenario #4: Outdoor-2-Outdoor
Furthermore, the deployment topology #1 will suffer from limited link budget [5] for which we need to have the illuminating node in close proximity of the Ambient IoT device which can be fulfilled with deployment topologies.
· Topology 2: BS ↔ intermediate node ↔ Ambient IoT
· Topology 3: BS ↔ assisting node ↔ Ambient IoT ↔ BS
To further limit the scope, we propose to have an outdoor deployment with a singular topology and an indoor deployment with a singular topology. Furthermore, it is important to enable a deployment with positioning capabilities, e.g., topology #3. 
Proposal 3: Ambient IoT scope in Rel. 19 is focused on the following deployments and topologies
· Deployment scenario #1 with Topology 2
· Deployment scenario #4 with Topology 3
Observation 2: It is important to include the note from the TR [1] “BS, UE, assisting node, or intermediate node could be multiple BSs or UEs, respectively.” in the SID to ensure multi static backscatter deployment and avoid a full duplex requirement on the activator/reader entity.
Proposal 4: Include in the Rel.19 Ambient IoT SI description the note “BS, UE, assisting node, or intermediate node could be multiple BSs or UEs, respectively.”,
2.2	Type of spectrum
The RAN led study on Ambient IoT [1] concluded in TR TR38.848 to focus on licensed FDD band. We propose further to focus on licensed FDD Sub 1 GHz spectrum. Related to spectrum, the study should analyze the following scenarios:
· In-band to NR
· Guard-band 
· Standalone band(s)
Proposal 5: Ambient IoT scope in Rel. 19 focused on Licensed FDD Sub 1 GHz spectrum either in-band, guard-band, or standalone bands. 
[bookmark: _Hlk527071819]3	Conclusions
In this contribution, we discussed the motivation for studying Ambient in Rel-19 and provided needed study item objectives. 
The following is observed:
Observation 1: It is important that the Rel. 19 study can focus to enable a comprehensive study and technical report by the end of Rel. 19, thus we recommend focusing on Device type B only. The clear reason to focus on Device type B is that Device type A has a very limited range due to low activation link budget which will limit the use cases to a few meters in most cases. Device type C can in principle be a down scaled NB-IoT device or an upscaled Device B with active reception and/or transmission. Furthermore, the cost and complexity of a device type C is orders of magnitude higher and thus cannot address the same use cases as Device type B.
Observation 2: It is important to include the note from the TR [1] “BS, UE, assisting node, or intermediate node could be multiple BSs or UEs, respectively.” in the SID to ensure multi static backscatter deployment and avoid a full duplex requirement on the activator/reader entity.

The following is proposed:
Proposal 1: Ambient IoT scope in Rel. 19 is study only and no normative work. 
Proposal 2: Ambient IoT scope in Rel. 19 is focused on Device type B only. 
Proposal 3: Ambient IoT scope in Rel. 19 focused on the following deployments and topologies
· Deployment scenario #1 with Topology 2
· Deployment scenario #4 with Topology 3
Proposal 4: Include in the Rel.19 Ambient IoT SI description the note “BS, UE, assisting node, or intermediate node could be multiple BSs or UEs, respectively.”,
Proposal 5: Ambient IoT scope in Rel. 19 focused on Licensed FDD Sub 1 GHz spectrum either in-band, guard-band, or standalone bands. 
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