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Introduction
In 3GPP RAN #110-bis, WF on Ambient-IoT[2] was approved and work plan was noted. 
According to the work plan, in  RAN4#111, the evaluation assumption needs to be agreed for co-existence study. And RF requirement scope needs to  be discussed.  
	[work plan]
May 2024
RAN4#111 (0.25 TU)
· Evaluation assumptions 
· Agree on the evaluation assumptions.
· Agree on co-existence evaluation cases
· Coexistence study
· Initiate coexistence analysis.
· RF requirements study
· Discuss RF requirements scope.



	· 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



Spectrum usage
In the last RAN4 meeting, the WF was approved as follows:
	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.

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.

Issue 2-2-4: Spectrum usage for R2D in D2T2
Agreement: 
· Use FDD UL spectrum for R2D in D2T2.

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



Based on the WF,we would like to further discussthe spectrum usage for each scenario and whether to use UL or DL for CW transmission depending on the CW topology. 

Spectrum usage for R2D in D1T1
[image: ]
	Figure 1-1. R2D DL spectrum 
	Figure 1-2. R2D  UL spectrum


For R2D using DL spectrum, the impairment could be DL interference from the legacy NR BS to the A-IoT device. 
For R2D using UL spectrum, the impairment could be UL interference from the legacy NR UE to the A-IoT device. 
Which spectrum for R2D is more impactful can be determined by system simulation. Here, DL spectrum for R2D can be prioritized to align with the legacy DL spectrum from BS to UE. 

Proposal 1: For R2D for D1T1, study DL spectrum for R2D by system level simulation in 1st phase and study UL spectrum in 2nd phase.

Spectrum usage for CW transmission in D1T1 for the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering
[image: ]
	Figure 2-1. R2D UL spectrum with inside topology
	Figure 2-2. R2D DL spectrum with inside topology



[image: ]
	Figure 2-3. R2D UL spectrum with outside topology
	Figure 2-2. R2D DL spectrum with outside topology


Whether the CW transmission with outside topoloty or inside topology is better in terms of interference could be determined by system simulations. Any topology is not yet ruled out. Also, the tradeoff of CW topologies, inside or outside needs to be discussed in aspect of IoT BS architecture. It is not related to the coexistence study. 
Proposal 2: For CW transmission, consider both CW topologies, inside and outside for co-existence study.
2. Conclusion 
In this contribution, we provide oure views on Ambient-IoT. Based on these, we propose as follows

Proposal 1: For R2D for D1T1, study DL spectrum for R2D by system level simulation in 1st phase and study UL spectrum in 2nd phase.
Proposal 2: For CW transmission, consider both CW topologies, inside and outside for co-existence study.
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