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1. Introduction
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, there are still many details that require further discussion [2]. 
[bookmark: OLE_LINK11]In this contribution, we present our views about the frame structure and timing aspects of Ambient IoT and list potential solutions focusing on transmission channel structure, scheduling and timing relationships.

2. [bookmark: OLE_LINK1][bookmark: _GoBack]Discussion 
2.1 [bookmark: OLE_LINK2]Transmission channel structure
As discussed in RAN1#116, some preliminary agreements on the time domain frame structure had been made.
	RAN1#116 agreement [2]
At least the following time domain frame structure is studied for A-IoT R2D and D2R transmission.
· For R2D transmission,
· A R2D timing acquisition signal (e.g. R2D preamble) is included at least for timing acquisition and for indicating the start of the R2D transmission in time domain.
· For D2R transmission,
· A D2R timing acquisition signal (e.g. D2R preamble) is included at least for timing acquisition and for indicating the start of the D2R transmission in time domain.
· FFS other necessary component(s), e.g. midamble, postamble, periodic sync signal, control fields, guard period.


Furthermore, considering the capabilities of the devices with ultra-low complexity and ultra-low power consumption, it is essential to simplify the frame structure. A shorter frame allows for a higher quantity of ambient IoT devices, making the simplification of the frame structure a logical approach. Therefore, it is only necessary to specify the beginning and end of a single signal for successful transmission.
[bookmark: OLE_LINK4]Proposal 1: A R2D transmission starts with a preamble signal including timing acquisition information, and ends with an extremely simple postamble. 
Proposal 2: A D2R transmission starts with a preamble signal including timing acquisition information, and ends with an extremely simple postamble.

2.2 Scheduling and timing relationships
In RAN1#116, some terminologies had been discussed to use for studying processing time aspects in ambient IoT. 
	RAN1#116 agreement [2]
For further discussion, the following terminologies are used for A-IoT for studying processing time aspects:
· TR2D_min: Minimum Time between a R2D transmission and the corresponding D2R transmission following it. 
· TD2R_min: Minimum Time between a D2R transmission and the corresponding R2D transmission following it.
· TR2D_R2D_min: Minimum Time between two different consecutive R2D transmissions to the same A-IoT device. 
· TD2R_D2R_min: Minimum Time between two different consecutive D2R transmissions from the same A-IoT device.


One aspect that might be overlooked is the need to consider concurrent scheduling in addition to the focus on FDD at current release. The existing minimum time-space definition may not be sufficient to sustain a fully operational ambient IoT system. The task of continuously monitoring uninterrupted signals in the R2D channel places a heavy burden on ambient IoT devices. Therefore, related intervals should be specified to improve the system compatibility and stability with proper silent moment in R2D channel.
Proposal 3: It is suggested to specify some R2D channel intervals of processing or breathing time required by ambient IoT devices.

3. Conclusion
According to the discussion, following proposals are provided:
Proposal 1: A R2D transmission starts with a preamble signal including timing acquisition information, and ends with an extremely simple postamble. 
Proposal 2: A D2R transmission starts with a preamble signal including timing acquisition information, and ends with an extremely simple postamble.
Proposal 3: It is suggested to specify some R2D channel intervals of processing or breathing time required by ambient IoT devices.
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