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[bookmark: OLE_LINK173][bookmark: OLE_LINK174]1	Introduction
[bookmark: OLE_LINK71][bookmark: OLE_LINK96][bookmark: OLE_LINK47][bookmark: OLE_LINK23][bookmark: OLE_LINK25]According to the SID [1] in RAN #102, the ambient IoT study in RAN4 will focus on the following objectives.
	· 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: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK89][bookmark: OLE_LINK90]In this contribution, we discuss the consideration on ambient IoT coexistence with NR/LTE.
[bookmark: OLE_LINK156][bookmark: OLE_LINK157][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK160][bookmark: OLE_LINK37]2	Discussion
[bookmark: OLE_LINK95][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK103][bookmark: OLE_LINK104]During RAN1#116, RAN1 has proposed 6 different scenarios for evaluation of coverage and coexistence [2], in which different types of ambient IoT devices, CW, R2D, and D2R links are taken into account. 
	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,
· D1T1-A1: different node for CW2D/R2D and D2R
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are same
· ‘R’ in R2D and ‘R’ in D2R are different
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· D1T1-A2: 
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D 
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· [R2D in at least DL spectrum]
· Only for device 1 and device 2a with UL transmission is backscattered on a carrier wave provided externally
· FFS for CW characteristics for further study in 9.4.2.4
· [FFS: RF energy harvesting]


D1T1-B: indoor BS + indoor AIoT device, CW outside topology (i.e., bistatic backscattering),
· [R2D in at least DL spectrum]
· FFS for CW characteristics for further study in 9.4.2.4
· Only for device 1 and device 2a with UL transmission is backscattered on a carrier wave provided externally
· [FFS: RF energy harvesting]
· For D1T1-B: 
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are different
· ‘R’ in R2D and ‘R’ in D2R are same
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D1T1-C: indoor BS + indoor AIoT device with active UL transmission
· Only for device 2b
· R2D in DL spectrum
· D2R in UL spectrum
· [FFS: RF energy harvesting]

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, CW inside topology
· D2T2-A1: different node for CW2D/R2D and D2R
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are same
· ‘R’ in R2D and ‘R’ in D2R are different
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· D2T2-A2: 
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D 
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· R2D in UL spectrum
· Only for device 1 and device 2a with UL transmission is backscattered on a carrier wave provided externally
· FFS for CW characteristics for further study in 9.4.2.4
· [FFS: RF energy harvesting]
· 

D2T2-B: outdoor BS + Indoor Intermediate UE + Indoor AIoT device, CW outside topology 
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· R2D in UL spectrum
· Only for device 1 and device 2a with UL transmission is backscattered on a carrier wave provided externally
· FFS for CW characteristics for further study in 9.4.2.4
· [FFS: RF energy harvesting]

D2T2-C: outdoor BS + Indoor Intermediate UE + Indoor AIoT device with active UL transmission
· Only for device 2b with UL transmission is backscattered on a carrier wave provided externally
· R2D in UL spectrum
· D2R in UL spectrum

FFS for other scenarios
FFS other assumptions for each scenario


[bookmark: OLE_LINK213][bookmark: OLE_LINK214][bookmark: OLE_LINK225][bookmark: OLE_LINK226][bookmark: OLE_LINK63][bookmark: OLE_LINK66][bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK247][bookmark: OLE_LINK248][bookmark: OLE_LINK249][bookmark: OLE_LINK250]And according to the SID, ambient IoT can be deployed in-band to NR, in guard-band to LTE/NR, and in standalone band(s). Considering the issue of spectrum utilization, we prefer to prioritize in-band and guard-band modes.
[bookmark: OLE_LINK251][bookmark: OLE_LINK252]Proposal 1: prefer to prioritize in-band and guard-band modes.
[bookmark: OLE_LINK253][bookmark: OLE_LINK254]Due to the limitations of complexity and capability of ambient IoT devices, RF BPF may not be implemented. This means that ambient IoT devices may suffer severe interference from adjacent frequency, and may even have difficulty accurately receiving CW signals, which may lead to more complex interference scenarios.
[bookmark: OLE_LINK241][bookmark: OLE_LINK242]Based on the SID and study in RAN1, at least the following interference should be studied:
· [bookmark: OLE_LINK215][bookmark: OLE_LINK216]interference between A-IoT DL and NR/LTE DL
· [bookmark: OLE_LINK227][bookmark: OLE_LINK228][bookmark: OLE_LINK112]interference from CW and NR/LTE UL to A-IoT UL
· interference from CW and A-IoT UL to NR/LTE UL
[bookmark: OLE_LINK115][bookmark: OLE_LINK116][bookmark: OLE_LINK243][bookmark: OLE_LINK244]Proposal 2:at least the following interference should be studied:
· interference between A-IoT DL and NR/LTE DL
· interference from CW and NR/LTE UL to A-IoT UL
· interference from CW and A-IoT UL to NR/LTE UL
However, there may be significant workload to conduct coexistence evaluations for all of these scenarios, and RAN1 is still discussing which scenarios should be prioritized. So RAN4 can wait for the consensus of RAN1 on interested evaluation scenarios.
[bookmark: OLE_LINK117][bookmark: OLE_LINK118][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK22][bookmark: OLE_LINK24][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK101][bookmark: OLE_LINK102]Proposal 3: RAN4 can wait for the consensus of RAN1 on interested evaluation scenarios.
3	Conclusion
[bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK91][bookmark: OLE_LINK92]In this paper we provided our views on the consideration on ambient IoT coexistence with NR/LTE.
Proposal 1: prefer to prioritize in-band and guard-band modes.
[bookmark: _GoBack]Proposal 2: at least the following interference should be studied:
· interference between A-IoT DL and NR/LTE DL
· interference from CW and NR/LTE UL to A-IoT UL
· interference from CW and A-IoT UL to NR/LTE UL
Proposal 3: RAN4 can wait for the consensus of RAN1 on interested evaluation scenarios.
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