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1		Introduction
In this paper, we discuss time acquisition and random access procedure for ambient IoT devices and suggest a two-step random access procedure for ambient IoT.
2	Discussion
In RAN1 #116 meeting, RAN1 agreed a contention-based access for UE to transmit response to the reader. And the contention-based access is based on at least slotted-ALOHA multiple access scheme.  
	Agreement
From RAN1 perspective, at least when a response is expected from multiple devices that are intended to be identified, an A-IoT contention-based access procedure initiated by the reader is used.

Agreement
For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.



The slotted ALOHA is a multiple access scheme where time is divided into consecutive time slots. Contending mobile stations transmits their data at the beginning of the time slots in order to increase throughput. As uplink timing alignment is required for time slots, uplink timing alignment needs to be supported. 
In 5G/NR, uplink timing alignment is achieved by providing TA commands for UE to adjust uplink timing. In ambient IoT, RAN1 agreed to support timing acquisition signal such as preamble for indicating the start of R2D (i.e. Reader to Device) transmission in time domain. Similarly, timing acquisition signal such as preamble is used for D2R transmission.     
	Agreement
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



In RFID, time synchronization is achieved by a reader that transmits a Query command to start an inventory round. A preamble transmission will precede the Query command and denotes the start of an inventory round. One or more tags reply to the Query command by transmitting a 16-bit random number. If ambient IoT supports RFID-like timing acquisition signal, i.e. preamble, there may be no need to support random access preamble and TA command. The preamble can be used to define the start of time slots. 
Proposal 1: If ambient IoT supports RFID-like timing acquisition signalling, i.e. preamble, the preamble can be used to define time slots for Slotted ALOHA. 
In RFID, a reader transmits a Query command to start an inventory round. One or more tags reply to the Query command by transmitting a 16-bit random number to the reader. If no collision happens, the reader transmits a ACK that contains the 16-bit random number to the tag. Then The tag transmits its information and/or data to then reader.  


In Rel-18 NR, 2-step and 4-step random access procedure are supported. If ambient IoT support RFID-like preamble the random access procedure will consist of only two steps. In the first step, ambient IoT device transmits a contention resolution identity such as a 16-bit random number to the reader. In the second step, the reader transmits a contention resolution result to the ambient IoT.     
Proposal 2: If ambient IoT supports RFID-like timing acquisition signalling, two-step random access procedure can be considered for ambient IoT device. In the first step, an ambient IoT device transmits a contention resolution identity. In the second step, the reader transmits a contention resolution result to the ambient IoT.  
4		Conclusions
In conclusion, we have the following proposals: 
Proposal 1: If ambient IoT supports RFID-like timing acquisition signalling, i.e. preamble, the preamble can be used to define time slots for Slotted ALOHA. 
Proposal 2: If ambient IoT supports RFID-like timing acquisition signalling, two-step random access procedure can be considered for ambient IoT device. In the first step, an ambient IoT device transmits a contention resolution identity. In the second step, the reader transmits a contention resolution result to the ambient IoT.  
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