[bookmark: _Hlk20908847]3GPP TSG RAN WG1 #117	R1-2404743
Fukuoka City, Fukuoka, Japan, May 20th – 24th, 2024
Source:				Panasonic
Title:		General aspects of physical layer design for Ambient IoT
Agenda item:	9.4.2.1
Document for:			Discussion and Decision
Introduction
This document discusses general aspects of physical layer design for Ambient IoT in Rel-19.

Discussion
Multiple access for R2D
FL proposal in RAN1 #116bis (not agreed):
	Proposal 2.6(I): R2D study, for one reader:
· Includes time-domain scheduling of R2D link by reader
· FFS: Frequency-domain scheduling of R2D link by reader, of multiple Bocc,DL, within an A-IoT system bandwidth, Bsys,R2D, if defined
· NOTE: For the purposes of the study, it is transparent whether the reader supports more than one A-IoT system bandwidth at a time, i.e. they are studied as independent from each other



We would propose that the only time-domain scheduling of R2D link by an A-IoT reader should be studied. The frequency-domain multiplexed scheduling of multiple R2D links would require an A-IoT device to have a variable BPF to mitigate the interference by the other R2D link(s). Due to its simplicity, it would not be feasible for a device to have such a BPF whose BW is so narrow (PRB-level). Therefore, we would propose that the study on the FDM is deprioritized, which would save the discussion effort.

Proposal 1:	R2D study for one reader includes time-domain scheduling of R2D link by the reader.
Proposal 2:	Study on frequency-domain multiplexed scheduling of R2D link by reader is deprioritized.

Bandwidth for R2D
Agreement in RAN1 #116bis:
	Agreement
For R2D study OFDM-based waveform with subcarrier spacing of 15 kHz, Btx,R2D is ≤ [12] PRBs and is down-selected among:
· Alt 1: Including 180 kHz, 360 kHz, and FFS other values
· Alt 2: Integer multiple(s) of 180 kHz (FFS: what integer(s))
· Alt 3: Integer multiple(s) of the subcarrier spacing (FFS: what integer(s))



We support Alt 2 in the agreement above. In NR, the unit of the transmission is integer multiple(s) of PRB. Therefore, sub-PRB-level R2D transmission would increase the implementation effort on the A-IoT reader side. Furthermore, we propose FDM scheduling of R2D is deprioritized as proposed above. Therefore, the sub-PRB-level R2D transmission would not be highly required. As a conclusion, we propose that the Btx,R2D is integer multiple(s) of a legacy PRB.

Proposal 3:	For R2D study OFDM-based waveform with subcarrier spacing of 15 kHz, Btx,R2D is integer multiple(s) of a legacy PRB.

We propose that the R2D occupied BW is the same as the R2D system BW. We propose FDM scheduling of R2D is deprioritized as proposed above. Then no need to study the inter-device guard band. The exact value of the R2D system BW considering the co-existence with the NR would be up to RAN4.

Proposal 4:	The R2D occupied BW is the same as the R2D system BW. The exact value of the R2D system BW should be defined by RAN4.

Bandwidth for D2R
The necessary D2R transmission BW would be highly related to the waveform for the D2R link and/or waveform for the CW. Therefore, we propose to wait the progress of them.

Proposal 5:	The D2R transmission BW can be discussed once the D2R/CW waveform is stable.

We assume that the D2R occupied BW would depend on whether the FDMA is supported or not. If FDMA is supported, D2R occupied BW should be one or multiple of a legacy PRB for the co-existence with NR. If FDMA is not supported, D2R occupied BW would be same as the D2R system BW (system BW should be defined by RAN4 as well as the R2D system BW).

Proposal 6:	If FDMA is supported for D2R, D2R occupied BW is one or multiple of a legacy PRB.
Proposal 7:	If FDMA is not supported for D2R, D2R occupied BW is same as the D2R system BW. The exact value of the D2R system BW should be defined by RAN4.

Conclusion
Regarding the multiple access for R2D:
Proposal 1:	R2D study for one reader includes time-domain scheduling of R2D link by the reader.
Proposal 2:	Study on frequency-domain multiplexed scheduling of R2D link by reader is deprioritized.

Regarding the bandwidth for R2D:
Proposal 3:	For R2D study OFDM-based waveform with subcarrier spacing of 15 kHz, Btx,R2D is integer multiple(s) of a legacy PRB.
Proposal 4:	The R2D occupied BW is the same as the R2D system BW. The exact value of the R2D system BW should be defined by RAN4.

Regarding the bandwidth for D2R:
Proposal 5:	The D2R transmission BW can be discussed once the D2R/CW waveform is stable.
Proposal 6:	If FDMA is supported for D2R, D2R occupied BW is one or multiple of a legacy PRB.
Proposal 7:	If FDMA is not supported for D2R, D2R occupied BW is same as the D2R system BW. The exact value of the D2R system BW should be defined by RAN4.

