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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK7][bookmark: OLE_LINK14]3GPP RAN has approved a new SID to study Ambient IoT (Internet of Things) in NR [1]. The overall objective shall be to work out a harmonized air interface design with minimized differences for Ambient IoT to enable the two types of devices with peak power consumption of about 1 mW and below a few hundred mW. While some initial agreements have been reached regarding the downlink and uplink channel/signal aspects in RAN1#116 and RAN1#116bis, there are still many details that require further discussion [2,3]. 
In this contribution, we present our views about downlink channel design about the periodic broadcast for Ambient IoT.

2. Discussion 
[bookmark: OLE_LINK2]As discussed in RAN1#116, the dedicated physical broadcast channel for R2D is not considered for study.
	[bookmark: OLE_LINK10]RAN1#116 agreement [2]
[bookmark: OLE_LINK8][bookmark: OLE_LINK5]For ambient IoT devices, a dedicated physical broadcast channel for R2D, e.g. PBCH-like, is not considered for study.


In NR, the motivation of PBCH is to periodically provide system information to the UEs. In Ambient IoT, system information is not fundamental unless there is a specific procedure such as a measurement report. 
[bookmark: OLE_LINK15]Owing to the ultra-low complexity and ultra-low power consumption of ambient IoT devices, the reports sent through the uplink channel contain only essential details such as decoding reference, data and some index information. Therefore, frequent periodic broadcast channel is not considered. 
[bookmark: OLE_LINK16]However, there is no any agreements in RAN1#116bis about the control information in R2D transmission [3]. Therefore, all types of the ambient IoT devices are unable to proactively provide any information under any indicator. During practical use, devices will naturally generate service related data like survivability, e.g. changing status. These reports require a specific trigger from the downlink channel to be activated. The chance for devices to report should be reversed available.
[bookmark: OLE_LINK12][bookmark: OLE_LINK11]Proposal 1: Some macro-periodic broadcast-like information can be considered in control information in R2D transmission to trigger the devices reports for service related data, e.g. changing status.
[bookmark: OLE_LINK17]As discussed in RAN1#116bis, some preliminary agreements on preamble had been made for study as the baseline.
	RAN1#116bis agreement [3]
For the R2D timing acquisition signal immediately preceding the transmission of a physical channel, study a preamble with at least two parts which includes a start-indicator part and a clock-acquisition part, where the start-indicator part immediately precedes the clock-acquisition part:
· Start-indicator part provides the start of the R2D transmission
· FFS: Details of start-indicator part
· Clock-acquisition part provides at least the chip synchronization of the subsequent physical channel transmission
· FFS: Details of clock-acquisition part, e.g. structure, encoding, length, etc. 
· FFS: Methods to determine chip duration of the subsequent physical channel transmission 
· FFS: Other functionalities
· Note: the preamble is considered not to be part of a physical channel
· FFS: other part(s) of the preamble, if any 
· FFS: whether the above clock acquisition is sufficient for all devices
FFS: how to make the preamble compact


[bookmark: _GoBack]For now, the preamble is the essential part in R2D transmission. However, with the increasing number of ambient IoT devices, relying solely on the start-indicator part and clock-acquisition parts of a preamble is not sufficient for efficient random access. It is inefficient to activate all devices simultaneously during random access, and it is not ideal to have the reader distinguish target devices instead of leaving them unresponsive, which would be a waste of spectrum resources. Therefore, it is crucial to integrate the activation function into the preamble and include a device matching function in the control information part on the PR2DCH to enhance the system operational efficiency.
Proposal 2: It is suggested that the activation function should be implemented in the preamble, while the devices matching function can be implemented in control information on the PR2DCH.

3. Conclusion
[bookmark: OLE_LINK6]According to the discussion, following proposal is provided:
Proposal 1: Some macro-periodic broadcast-like information can be considered in control information in R2D transmission to trigger the devices reports for service related data, e.g. changing status.
Proposal 2: It is suggested that the activation function should be implemented in the preamble, while the devices matching function can be implemented in control information on the PR2DCH.

Reference
[bookmark: _Ref158023825]RP-234058, New SID: Study on solutions for Ambient IoT (Internet of Things) in NR, RAN#102
[bookmark: OLE_LINK13]R1-2401857, Final feature lead summary on downlink and uplink channel/signal aspects, RAN#116
R1-2403749, Feature lead summary#3 on downlink and uplink channel/signal aspects, RAN#116bis

