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Introduction
In this paper, we discuss the simulation assumptions for coexisting for A-IoT and proposal followed.
Discussion
In SID[1], there is objective for study the coexisting aspect for A-IoT:
The following objectives are set, within the General Scope:
1. Evaluation assumptions
a) Conclude at least the following aspects of design targets left to WGs in Clause 5 (RAN design targets) of TR 38.848 [RAN1].
· Clause 5.3: Applicable maximum distance target values(s)
· Clause 5.6: Refine the definition of latency suitable for use in RAN WGs
· Clause 5.8: 2D distribution of devices
b) Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]
d) Define link budget calculation for coverage, including whether/how to model carrier wave from node(s) inside or outside the connectivity topology.
And also
· 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

[bookmark: _Ref163146370]the coexisting study on the deployment scenarios and define the evaluation assumptions for these scenarios is also in scope of RAN4.

RAN1 has discussion agenda of “Deployment scenarios for coverage and coexistence evaluation” but not agreed in RAN1#116. According to [3], the different opinions on CW operation in term of the UL /DL frequency and emitting source, either UE or BS, also the frequency used for R2D or D2R. The latest proposal fto topology 1 from [3] is below:

[High][P3-1-v32] 
	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



Topology 2 scenario also has similar situation. As RAN still needs to down-select the options above, RAN4 should wait till RAN1 agreement on this and potential a LS from RAN1 to trigger the work in RAN4 for coexisting study. 
[bookmark: _Ref163146379]RAN4 coexisting simulation discussion start once the LS from RAN1 or RAN1 agrees on the scenario and basic assumptions relating to the scenarios.


Though RAN4 can start coexisting study after RAN1 reach consensus, there are more to consider in addition to the RAN1 evaluation assumption. For example, CWT characteristic, the CWT deployment in relation to the BS deployment, the antenna characteristic, power, SNR etc. These parameters are needed anyway in simulation assumptions and therefore we think it is good to discuss these.
RAN1 discuss the CWT in topology and CWT outside the topology, when CWT is in topology, the CW is transmitted by either BS and UE and as such the maximum output power can be the same with BS or UE; when CWT is out of topology, the CWT node has its own transmitter and therefore the separate RF parameter needs to be defined. In Figure 1 below, the interference source is visualized when BS is victim for UL receiving and listed in Table 1. Similarly, for DL coexisting, the aggressor sources are listed in Table 2. Clearly there are more parameters to be modeled comparing to the legacy coexisting simulation.



[bookmark: _Ref162350472]Figure 1: UL coexisting overview for CWT outside the topology

[bookmark: _Ref162350848]Table 1: The UL interference from aggressors to BS receiving @f1
	Aggressor
	parameter
	Note

	CW node transmitting at f1
	Inband emission level relative to the transmitted power at certain frequency offset to the CW transmitted frequency
	The phase noise or PA noise both impact this level.

	CW node transmitting at f2
	ACLR of CWT
	The adjacent channel leakage power to the wanted signal channel

	Backscatter transmission at f2
	ACLR of CWT attenuated by a backscattering loss at A-IoT
	The adjacent channel leakage power to the wanted signal channel











Figure 2:DL coexisting overview for CWT outside the topology
[bookmark: _Ref162352133]Table 2: The DL interference from aggressors to A-IoT receiving @f1
	Aggressor
	parameter
	Note

	CW node transmitting at f1
	Inband emission level relative to the transmitted power at certain frequency offset to the CW transmitted frequency
	The phase noise or PA noise both impact this level.

	CW node transmitting at f2
	ACLR of CWT
Potential IMD degradation 
	The adjacent channel leakage power to the wanted signal channel

	BS transmission at f2
	ACLR 
	The adjacent channel leakage power to the wanted signal channel



For the CWT topology, when CWT node is transmitting the CW signal, the CW signal can be used for the A-IoT device type 1 to harvest energy and also for A-IoT to backscattering the modulated signal. The maximum distance to the A-IoT should be corresponding to minimum power to power on A-IoT device. Such distance could be increased with a higher CWT power, but as CWT is also one interference source, the CWT power should be controlled in a reasonable level, with referencing to the coexisting results. As a starting point, the CWT node topology could be similar with BS topology but with different network grid shift. This could be a similar case with the different network layer with different grid shift. 
[bookmark: _Ref163147167]Model the CWT node layer with a grid shift to the network layer
When CW is in topology, the CW signal will be transmitting from BS or UE, in such a case, there is no dedicated CW node and one network layer can be used.
The coexisting simulation scenarios are listed in Table 3 below, the cases number can be increased when RAN1 agrees also how the CW is transmitted (DL or UL) band.
[bookmark: _Ref162356746]Table 3: the coexisting simulation cases for topology 1
	Simulation cases/ Scenarios
	Topology 1: indoor BS + indoor AIoT device

	
	Victim
	Aggressor
	CW in/outside topology

	1
	BS uplink receiving
	Other BSs transmitting CWT in adjacent channel
	CW in topology

	2
	A-IoT DL receiving
	Other BSs transmitting data in adjacent channel
	CW in topology

	3
	BS UL receiving
	Other BSs transmitting CWT in adjacent channel
CWT node transmitting in cochannel
CW node transmitting in adjacent channel 
	CW outside topology

	4
	A-IoT DL receiving
	CW node transmitting at cochannel
CW node transmitting at adjacent channel
BS transmission at adjacent channel
	CW outside topology




[bookmark: _Ref127543323][bookmark: _Ref163147176]Consider the simulation cases in above table in this meeting and update it when RAN1 agree on  CW transmission spectrum ( UL or DL spectrum).
Conclusions
In this contribution, we present our view on the coexisting simulation assumptions with below proposal:
Observation 1 the coexisting study on the deployment scenarios and define the evaluation assumptions for these scenarios is also in scope of RAN4.
Observation 2 RAN4 coexisting simulation discussion start once the LS from RAN1 or RAN1 agrees on the scenario and basic assumptions relating to the scenarios.
Proposal-1: Model the CWT node layer with a grid shift to the network layer
Proposal-2: Consider the simulation cases in above table in this meeting and update it when RAN1 agree on  CW transmission spectrum ( UL or DL spectrum).
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