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Introduction
A new study item on solutions for Ambient IoT [1] for Rel-19 was approved in RAN#102, with objectives including the following:
	· RAN1-led:
For the Ambient IoT DL and UL:
· [...]
· Study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation. 


In this document, we share our views on some aspects of waveform characteristics of externally provided carrier-wave (CW).
Discussion
Regarding CW characteristics that need control, the latest FL proposal (i.e. FL6/FL7 Medium Priority Question 2.4-2c in [2]) is a good starting point, but the FFS (“FFS what kind of control is needed or suggested”) and the Note (“Note: How to do that control (including signaling design) is not studied in R19 SI phase.”) do not seem to be strictly necessary. Details of how to do the control would be more obvious as the backscattering related design is progressed in other agenda items.
Below is our proposal based on FL6/FL7 Medium Priority Question 2.4-2c in [2] with a few wording changes.
Proposal 1: From RAN1 perspective, at least control of the following CW characteristics would need study:
· Timing (e.g., when CW is transmitted or not transmitted, Time resources)
· Transmission Power
· Frequency resources
· Spectrum
· Frequency hopping patterns
· Beam or directional transmission if the CW supports it.
FFS what kind of control is needed or suggested
Note: How to do that control (including signaling design) is not studied in R19 SI phase.
Regarding CW transmission cases without frequency shift, we still believe RAN1 should prioritize cases with gNB NOT transmitting on UL band and with UE/device transmitting only on UL band, i.e. Case 1-4, Case 2-2 and Case 2-4.
Proposal 2: For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, the following cases are prioritized,
· Case 1-4: CW is transmitted from outside the topology 1, transmitted in UL spectrum
· Case 2-2: CW is transmitted from inside the topology 2 (i.e., intermediate UE), transmitted in UL spectrum
· Case 2-4: CW is transmitted from outside the topology 2, transmitted in UL spectrum
Alternatively, RAN1 can agree to deprioritize some cases, e.g. FL5/FL6/FL7 Medium Priority proposal 2.2-2b in [2] is a good starting point.
Proposal 3: For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, the following case is de-prioritized,
· Case 2-3: CW is transmitted from outside the topology 2, transmitted in DL spectrum 
In order to support adaptive data rate (e.g. down to 0.1 kbps and up to 5 kbps as captured in TR 38.848  for D2R, it would be desirable that the CW bandwidth is also adaptive, e.g. with the actual CW bandwidth indicated in the R2D control information signaling triggering the corresponding backscattering-based D2R transmission.
Proposal 4: RAN1 to study support for adaptive CW bandwidths.

Conclusion
In this contribution, we discuss some aspects of waveform characteristics of externally provided carrier-wave, and make the following proposals.
Proposal 1: From RAN1 perspective, at least control of the following CW characteristics would need study:
· Timing (e.g., when CW is transmitted or not transmitted, Time resources)
· Transmission Power
· Frequency resources
· Spectrum
· Frequency hopping patterns
· Beam or directional transmission if the CW supports it.
FFS what kind of control is needed or suggested
Note: How to do that control (including signaling design) is not studied in R19 SI phase.
Proposal 2: For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, the following cases are prioritized,
· Case 1-4: CW is transmitted from outside the topology 1, transmitted in UL spectrum
· Case 2-2: CW is transmitted from inside the topology 2 (i.e., intermediate UE), transmitted in UL spectrum
· Case 2-4: CW is transmitted from outside the topology 2, transmitted in UL spectrum
Proposal 3: For the case that D2R backscattering is transmitted in the same carrier as CW for D2R backscattering, the following case is de-prioritized,
· Case 2-3: CW is transmitted from outside the topology 2, transmitted in DL spectrum 
Proposal 4: RAN1 to study support for adaptive CW bandwidths.
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