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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:
· [...]
· Downlink channel/signal aspects
· Uplink channel/signal aspects
· [...]


In this document, we share our views on some aspects related to R2D (“downlink”) and D2R (“uplink”) channels/signals.
Discussion
R2D (Reader-to-device)
The following was agreed in RAN1#116,
	Agreement (amended as shown in Thursday session)
For ambient IoT devices, at least for R2D data transmission, a physical channel (PRDCH) is studied,
· System information (if defined) is transmitted on the PRDCH
· FFS Whether/how control information is transmitted on the PRDCH
· Note: the naming of PRDCH is used for the sake of the study


Regarding R2D control information, we think it can be carried on a PRDCH, rather than a dedicated “PDCCH-like” channel, with a similar reason for not supporting a PBCH-like channel. The coding and resource mapping etc of the R2D control information can be different to those of higher layer data.
Proposal 1: For ambient IoT devices, a dedicated physical control channel for R2D, e.g. PDCCH-like, is not considered for study.
Proposal 2: R2D control information is carried on a PRDCH transmission.
R2D control information can be intended for a single UE, a group of UEs, or all UEs in coverage. At least for the case where a successful contention-based access procedure has not been performed, a UE with ultra-low power consumption in mind should be able to determine, with minimum effort, whether it is intended for by a particular PRDCH transmission, and only if so, it needs further processing of that transmission. Therefore, we propose to study a R2D control information signaling mechanism to support fast identification of the intended UE(s) by a PRDCH transmission without full processing of that transmission.
Proposal 3: RAN1 to study a R2D control information signaling mechanism to support fast identification of the intended UE(s) by a PRDCH transmission without full processing of that transmission.
As stated in the WID [1], RRC states are not expected to be supported by an A-IoT UE. Consequently, a successful contention-based access procedure does not make a UE “RRC connected”. Instead, in our understanding, it just allows a UE to be allocated R2D and/or D2R resources with a short identifier (e.g. similar to an RNTI in legacy NR Uu). The R2D control information signaling design should be able to accommodate R2D control information signaling prior to, during, and after the contention-based access procedure, and to accommodate scheduling of both backscattered transmissions and internally-generated transmissions in a same PRDCH transmission.
Proposal 4: RAN1 to study a common R2D control information signaling framework to accommodate
· R2D control information signaling prior to, during, and after a contention-based access procedure.
· Scheduling of both backscattered transmissions and internally-generated transmissions.
Regarding “system information”, we think it is necessary to be defined in order to minimize the overall  over-the-air signaling overhead. For example, a PRDCH transmission used to initiate a contention-based access procedure can contain system-level parameters specific to the contention-based access procedure. On the other hand, presence of system information on a given PRDCH should be optional. For example, For a given contention-based access procedure, it may be sufficient for the system information to be present in and only in the very first PRDCH transmission initiating the procedure.
Proposal 5: For a given PRDCH transmission, system information (if defined) may or may not be present.
D2R (Device-to-reader)
The following was agreed in RAN1#116,
	Agreement
For ambient IoT devices, at least for D2R data transmission, a physical channel (PDRCH) is studied along with the following,
· Response transmitted from device to reader during contention-based access procedure is transmitted on the PDRCH
· FFS: Details of response
· FFS Whether/how/what D2R control information (if defined) is transmitted on the PDRCH
· Note: the naming of PDRCH is used for the sake of the study


Similarly to the R2D case, we think D2R control information can be carried on a PDRCH, rather than a dedicated “PUCCH-like” channel. The coding and resource mapping etc of the D2R control information can be different to higher layer payload.
Proposal 6: D2R control information is carried on a PDRCH transmission.
Regarding the PDRCH transmission in response to a PRDCH transmission initiating a contention-based access procedure, since it is the first transmission of a UE for the procedure, and a lot of UEs may respond to the PRDCH transmission (potentially resulting in a collision), it is highly desirable that the payload size of the PDRCH transmission is strictly limited.
Proposal 7: RAN1 to study the maximum payload size of the PDRCH transmission in response to a PRDCH transmission initiating a contention-based access procedure.
Regarding whether to support D2R reference signals, we think it could be discussed on a case-by-case basis, depending on the actual need for a PDRCH transmission. For example, a “D2R timing acquisition signal” has been agreed to be included in a D2R transmission, and other signals to be included can also be discussed, e.g. depending on the design of the preamble or midamble for the PDRCH transmission. In our view, at least the preamble or midamble of a PDRCH transmission can serve the purpose of channel estimation.
Proposal 8: The preamble or midamble of a PDRCH transmission can be used for D2R channel estimation.
Conclusion
In this contribution, we discuss some aspects related to R2D (“downlink”) and D2R (“uplink”) channels/signals, and make the following proposals.
Proposal 1: For ambient IoT devices, a dedicated physical control channel for R2D, e.g. PDCCH-like, is not considered for study.
Proposal 2: R2D control information is carried on a PRDCH transmission.
Proposal 3: RAN1 to study a R2D control information signaling mechanism to support fast identification of the intended UE(s) by a PRDCH transmission without full processing of that transmission.
Proposal 4: RAN1 to study a common R2D control information signaling framework to accommodate
· R2D control information signaling prior to, during, and after a contention-based access procedure.
· Scheduling of both backscattered transmissions and internally-generated transmissions.
Proposal 5: For a given PRDCH transmission, system information (if defined) may or may not be present.
Proposal 6: D2R control information is carried on a PDRCH transmission.
Proposal 7: RAN1 to study the maximum payload size of the PDRCH transmission in response to a PRDCH transmission initiating a contention-based access procedure.
Proposal 8: The preamble or midamble of a PDRCH transmission can be used for D2R channel estimation.
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