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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
The following were agreed in RAN1#116,
	Agreement
For R19 A-IoT study item, at least single-tone unmodulated sinusoid waveform is a candidate waveform for carrier wave for D2R backscattering.
Agreement
For R19 A-IoT study item, multi-tone waveforms for carrier wave for D2R backscattering can be studied.


For multi-tone CW waveforms, both OFDM-based and non-OFDM-based waveforms should be evaluated, in terms of e.g. receiver complexity, D2R receiver interference suppression performance, spectrum efficiency, impact to legacy NR, etc. The outcome of the evaluation can be used to decide whether and/or which multi-tone waveforms can be specified in A-IoT.
Proposal 1: Regarding multi-tone CW waveforms for D2R backscattering, both OFDM-based and non-OFDM-based waveforms are evaluated.
In order to support a large number of UEs performing backscattering-based D2R transmissions (e.g. those triggered by and in response to a R2D transmission), in addition to use of a same RF channel (and a corresponding A-IoT carrier) for backscattering, use of a different RF channel (i.e. backscattering with frequency shifting) can also be studied. The supported levels of frequency shifting should be respectively identified for type 1 UEs and type 2a UEs.
Proposal 2: RAN1 to study backscattering based transmissions with frequency shifting as well as backscattering based transmissions without frequency shifting. 
· The level of support for frequency shifting can be different between type 1 UEs and type 2a UEs.
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 3: RAN1 to study support for adaptive CW bandwidths.
The following was agreed in RAN#103,
	Proposal 3v2
Regarding the objective in the SID: 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.
This objective allows studying CW waveform characteristics which would need control of the CW node(s), e.g. waveform characteristics that impact interference such as when CW is transmitted or not transmitted, power, bandwidth, spectrum, etc.
No SID revision is necessary.


Given that whether/when CW is transmitted may have a significant impact on the interference to the system (including NR and/or A-IoT), and that energy harvesting is out of SI scope, it should be at least assumed in the study that CW shall not be a always-on transmission.
Proposal 4: CW shall not be a always-on transmission.
Conclusion
In this contribution, we discuss some aspects of waveform characteristics of externally provided carrier-wave, and make the following proposals.
Proposal 1: Regarding multi-tone CW waveforms for D2R backscattering, both OFDM-based and non-OFDM-based waveforms are evaluated.
Proposal 2: RAN1 to study backscattering based transmissions with frequency shifting as well as backscattering based transmissions without frequency shifting. 
· The level of support for frequency shifting can be different between type 1 UEs and type 2a UEs.
Proposal 3: RAN1 to study support for adaptive CW bandwidths.
Proposal 4: CW shall not be a always-on transmission.
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