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1. Introduction
In RAN plenary #102 meeting, a new SID[1] of A-IoT is approved with following RAN4 lead RF part objectives, and in last meeting, a WF is approved [2].
· 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
Considering RAN4 only have 4 meetings to finish co-existence analysis and RF requirement analysis, it’s challenging with high workload to finish all evaluation cases. In this contribution, we only list our preferred evaluation cases from commercial deployment scenario point of view.  
2.Discussion 
Following list the FFS issues in the WF:
	Issue 2-2-1: Spectrum usage for R2D in D1T1
Option 1: FDD DL spectrum for R2D
Option 2: FDD UL spectrum for R2D
Agreement: 
· FFS on whether to prioritize FDD DL spectrum for R2D for D1T1 for co-existence evaluation.



For topology 1, reader is gNB like node. from regulatory point of view, currently gNB-like node is only allowed to use FDD DL spectrum rather than using UL spectrum. R2D using FDD UL spectrum will lead to interference from reader to existing gNB. From point of view, it’s better not introduce interference to commercially deployed networks. So from our point of view, it’s better to prioritize FDD DL spectrum for R2D for D1T1 for co-existence evaluation.
Proposal 1: it’s suggested to prioritize FDD DL spectrum for R2D for D1T1 for co-existence evaluation. 
Following list the FFS issues in the WF:
	Issue 2-2-2: Spectrum usage for CW transmission in D1T1 for the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, and for topology 1, the following cases for CW transmission are studied.
· Case 1-1: CW is transmitted from inside the topology, transmitted in DL spectrum
· Case 1-2: CW is transmitted from inside the topology, transmitted in UL spectrum
· Case 1-4: CW is transmitted from outside the topology, transmitted in UL spectrum

Agreement:
· For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, consider the following for co-existence evaluation
· CW transmits in either UL or DL spectrum
· FFS on inside topology and outside topology.



In co-existence simulation, the unwanted emission level of CW rather than CW signal itself will determine final interference results. In last meeting, RAN1 approved that CW using single tone or multiple tone waveform is high priority and OFDM based CW waveform is low priority. For single tone or multiple single tone, they are individual pulse in frequency domain. Even with certain frequency error/ RF impairment, CW signal’s unwanted emission outside the transmission bandwidth e.g. 180KHz would be much perfect. Therefore, it seems there is no need to consider CW interference in simulation.
Proposal 2: during co-existence simulation, there is no need to consider CW unwanted interference due to its almost perfect unwanted emission performance outside the transmission bandwidth, i.e. don’t need to consider the interference when CW as aggressor.
From co-existence evaluation point of view, following list two main differences for inside and outside topology
· The location of CW interference source is different
· The residual self-interference at reader side is different
If we assume CW has perfect unwanted emission performance, CW aggressor interference is negligible. i.e. the interference cases for inside and outside topology are the same. Regarding for the self-interference, usually inside topology will have higher residual self-interference level due to less spatial isolation. So compared with outside topology, inside topology is the worst case and RAN4 can only focus on inside topology.
Proposal 3: it’s suggested to only focus on inside topology case since this is the worst case compared with outside topology case.
Following list the FFS issues in last meeting WF.
	Issue 2-2-5: Spectrum usage for CW transmission in D2T2 for the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, and for topology 2, the following cases for CW transmission are studied.
· Case 2-2: CW is transmitted from inside the topology (i.e., intermediate UE), transmitted in UL spectrum
· Case 2-3: CW is transmitted from outside the topology, transmitted in DL spectrum 
· Case 2-4: CW is transmitted from outside the topology, transmitted in UL spectrum
Agreement: 
· For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
· Use UL spectrum as the starting point for co-existence evaluation.
· It won’t preclude the use of DL for backscattering transmission.
· FFS on the minimum distance between the intermediate UE and A-IoT device



For legacy network, there is minimum distance or MCL requirements for the cell type definition, e.g. for micro cell, 5m is the minimum distance between MR gNB and normal UE and 2m is the minimum distance between LA gNB and normal UE. Such minimum distance will be used to define some RF requirement, e.g. the max input level for UE. For A-IoT topology 2, intermediate UE works like the serving node. So in theory, the minimum distance logic may still apply. It’s noted there is no power control for D2T2 R2D, larger distance will increase deployment workload and may limit actual deployment. On the contrary, less distance will lead to higher input level at the nearest device which may lead to in-band blocking for device. From out point of view, we can refer to pico cell(2m) minimum distance as starting point since the R2D coverage is much limited and further check the detailed value when defining RF requirements.
Observation 1: larger minimum distance between the intermediate UE and A-IoT device will increase deployment workload and may limit actual deployment. On the contrary, less distance will lead to higher input level at the nearest device which may lead to in-band blocking for device.
Proposal 4: as starting point, RAN4 can consider 2m minimum distance between the intermediate UE and device in simulation and further check the feasibility during RF requirement discussion. 
3. Conclusions
In this contribution, co-existence interference scenario and key evaluation parameters are discussed with following observations and proposals.
Proposal 1: it’s suggested to prioritize FDD DL spectrum for R2D for D1T1 for co-existence evaluation. 
Proposal 2: during co-existence simulation, there is no need to consider CW unwanted interference due to its almost perfect unwanted emission performance outside the transmission bandwidth, i.e. don’t need to consider the interference when CW as aggressor.
Proposal 3: it’s suggested to only focus on inside topology case since this is the worst case compared with outside topology case.
Observation 1: larger minimum distance between the intermediate UE and A-IoT device will increase deployment workload and may limit actual deployment. On the contrary, less distance will lead to higher input level at the nearest device which may lead to in-band blocking for device.
Proposal 4: as starting point, RAN4 can consider 2m minimum distance between the intermediate UE and device in simulation and further check the feasibility during RF requirement discussion. 
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