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1	Introduction 
At RAN meeting#102, a new SI on Ambient IoT was approved with the following RAN4 objectives [1]:

· RAN4-led:
· Coexistence study of Ambient IoT and NR/LTE.
· RF requirements study for Ambient IoT:
· Ambient IoT BS transmission and reception
· Ambient IoT Device, as per the General Scope, transmission and reception
· Intermediate node (UE), as per the General Scope, transmission and reception

In this contribution, we share our views on aspects related to coexistence study.
2	Discussion

Coexistence scenarios

In the SID, there are two deployment scenarios:A. [bookmark: _Hlk160560296]Deployment Scenarios with the following characteristics, referenced to the tables in Clause 4.2.2 of TR 38.848:
· Deployment scenario 1 with Topology 1
· Basestation and coexistence characteristics: Micro-cell, co-site
·   Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control
· Basestation and coexistence characteristics: Macro-cell, co-site
· The location of intermediate node is indoor



Regarding the details on deployment scenarios, RAN1 started the discussion in Feb. 2024. Besides the BS, Ambient IoT, and the intermediate node (UE), RAN4 needs to consider how to consider the node that transmits CW for UE to either harvest energy or conduct backscattering. From RAN1 summary [2], copied below. It can be seen that both cases, i.e., CW inside topology and CW outside topology, are considered. For both cases, where to place CW needs to be discussed. Furthermore, there are alternatives related to the spectrum on which CW is transmitted. 
For Deployment scenario 1 with topology 1, the following scenarios are used for evaluation of coverage and coexistence,

D1T1-A: indoor BS + indoor AIoT device, CW inside topology (i.e., monostatic backscattering),
· FFS further discuss the following alternatives for further study in 9.4.2.4 for potential down-selection:
· Alt1：
· CW and D2R in UL spectrum
· R2D in DL spectrum
· Alt2: 
· R2D, D2R and CW in UL spectrum
· Alt3: 
· R2D, D2R and CW in DL spectrum
· Only for device type 1/2(backscatter)
· [FFS: If AIoT device is powered by RF energy harvesting, BS(s) provides RF energy harvesting to AIoT device]
· <A figure is to be provided later if needed>

D1T1-B: indoor BS + indoor AIoT device, CW outside topology (i.e., bistatic backscattering),
FFS further discuss the following alternatives for further study in 9.4.2.4 for potential down-selection:
· FFS further discuss the following alternatives for further study in 9.4.2.4 for potential down-selection:
· Alt1：
· CW and D2R in UL spectrum
· R2D in DL spectrum
· Alt2: 
· R2D, D2R and CW in UL spectrum
· Alt3: 
· R2D, D2R and CW in DL spectrum
· Only for device type 1/2(backscatter)
· [FFS: RF energy harvesting]
· [If AIoT device is powered by RF energy harvesting, BS(s) provides RF energy harvesting to AIoT device]
· [If AIoT device is powered by RF energy harvesting, UE provides RF energy harvesting to AIoT device]
· <A figure is to be provided later if needed>

D1T1-C: indoor BS + indoor AIoT device with active UL transmission
· Only for device type 2 with transmission generated internally by the device
· D2R in DL spectrum
· R2D in UL spectrum
· <A figure is to be provided later if needed>

FFS for other scenarios
FFS other assumptions for each scenario










For Deployment scenario 2 with topology 2, the following scenarios are used for evaluation of coverage and coexistence,

D2T2-A: outdoor BS + Indoor Intermediate UE + Indoor AIoT device, inside CW (i.e., monostatic backscattering)
· R2D in UL spectrum
· CW and D2R in UL spectrum
· [FFS: If AIoT device is powered by RF energy harvesting, Intermediate UE provides RF energy harvesting to AIoT device]

D2T2-B: outdoor BS + Indoor Intermediate UE + Indoor AIoT device, outside CW (i.e., bistatic backscattering) 
· R2D in UL spectrum 
· CW and D2R
· D2T2-B1: in DL spectrum,
· D2T2-B2: in UL spectrum, 
· [FFS: RF energy harvesting]
· [D2T2-B1: If AIoT device is powered by RF energy harvesting, BS(s) provides RF energy harvesting to AIoT device]
· [D2T2-B2: If AIoT device is powered by RF energy harvesting, UE provides RF energy harvesting to AIoT device]
D2T2-C: outdoor BS + Indoor Intermediate UE + Indoor AIoT device with active UL transmission

FFS for other scenarios
FFS other assumptions for each scenario



Proposal 1: RAN4 needs to decide how to consider CW transmitter in the coexistence scenarios, including related parameters such as spectrum and transmit power. 

Ambient IoT device parameters
In the SID, there are two types of IoT 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.
· X  is to be decided in WGs.
· Coverage design target: Maximum distance of 10-50 m with device indoors as per TR 38.848: “…a range that WGs can sub-select within”.


In the RAN1 Feb. meeting, there were further discussions on the device types [3] and the agreement were copied below. To conduct coexistence, RAN4 needs to discuss key parameters like transmitter power, receiver sensitivity, ACLR and ACS, which are all dependent on the device architecture discussion in RAN1. This would pose a question to RAN4 on the working method, i.e., should RAN4 wait for RAN1 conclusion on device architecture to determine the coexistence parameters or should RAN4 go ahead and make its own assumptions?
 




Agreement
For the purpose of the study, RAN1 uses the following terminologies:
1. Device 1: ~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.
1. Device 2a: ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.
1. Device 2b: ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission is generated internally by the device.


Proposal 2: RAN4 needs to decide the working method, i.e., should RAN4 wait for RAN1 conclusion on device architecture to determine the coexistence parameters or should RAN4 go ahead and make its own assumptions.

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: RAN4 needs to decide how to consider CW transmitter in the coexistence scenarios, including related parameters such as spectrum and transmit power. 

Proposal 2: RAN4 needs to decide the working method, i.e., should RAN4 wait for RAN1 conclusion on device architecture to determine the coexistence parameters or should RAN4 go ahead and make its own assumptions.
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