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1. Introduction
[bookmark: OLE_LINK1]In RAN#102 meeting, a new SI on solutions for Ambient IoT (Internet of Things) in NR has been approved [1]. A new IoT technology which relies on ultra-low complexity devices with ultra-low power consumption for IoT applications is recommended for study. The following RAN2-led objectives have been identified from the SID.
	· RAN2-led:
· Study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signalling procedure to enable DO-DTT and DT data transmission, and study those functions.
For example:
· Paging
· Random access
· Data transmission, including necessary radio resource control aspects, respecting the limitation in the General Scope 
· Interactions with upper layers
For functionalities not listed above, they are studied only if found essential.


[bookmark: _Hlk155950016]In this contribution, we discuss the random access(or initial access) RAN2 aspects based on the agreements of the last RAN1 meeting. Considering this is the first RAN2 Rel-19 meeting for the Ambient IoT, we present some general problems to be further discussed including basic functions, signaling, procedures and messages.
2. Random access
[bookmark: PP12]Based on the general scope described in the SID [1], the study should first focus on the traffic types of DO-DTT and DT for use case 1 of indoor inventory and use case 4 of indoor command. For the DO-A (Device-originated autonomous) use case, it will be assessed from RAN#104 to identify which parts of the design are not sufficient. For Ambient IoT, the design of random access is used for the inventory process. Considering the use cases of inventory, we have the views on how the Ambient IoT device communicates with the Reader (BS or UE).
The existing random access procedures in the NR specification such as 2-step RACH and 4-step RACH are not feasible for Ambient IoT devices because the devices’ capability of Ambient IoT are drastically different from that of a legacy NR UE. Considering the on-demand traffic for the target use cases of inventory and command, the first message in the random access procedure for Ambient IoT is expected to be the downlink triggering command sent by the Reader. The A-IoT random access is to achieve at least the following functions:
· Identify one or a group of or all Ambient IoT devices within the Reader’s coverage to participate in a given inventory.
· Request at least an identified Ambient IoT device to execute the UL/DL command like Reading, Writing, Deactivation etc. 
Different random access procedure designs may be considered according to the types of function. As for the problem of random access for Ambient IoT, RAN1 has discussed in the #116bis meeting and the relevant agreements achieved are as follows:
	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.


During the discussion at this meeting, RAN1 colleagues reported that the word “random” may be inappropriate for the Ambient IoT scenario. From the perspective of RAN2, we need to further discuss the functions of random access and then determine the expression of “Random access”. We will still use the terminology in this contribution for convenience.
[bookmark: OLE_LINK2]Proposal 1: RAN2 to discuss the expression of "Random access".
When the Reader has not identified a single/group of A-IoT device(s), the random access triggered by the Reader is a kind of contention-based access. Moreover, when multiple tags are responding at the same slot, contention-based resolution is also needed, which can refer to the design of slotted-ALOHA. While in case the Reader has already identified at least one A-IoT device and would like to communicate with one/a group of identified A-IoT device(s), contention-free access can be used to reduce access latency and signaling overheads. Detailed access procedure should be discussed by RAN2.
[bookmark: OLE_LINK4]Proposal 2: RAN2 to discuss the contention-based and contention-free access procedures.
[bookmark: OLE_LINK3]Moreover, since the random access topic involves both RAN1 and RAN2, we should first clarify RAN2 works for efficient study. Different from NR design, we don’t need to consider UL timing advance and PRACH preamble during the process of random access. From the higher layer perspective, RAN2 can prioritize the random access functions and procedures, including the signaling procedure, transmission parameters, timing relations and potential device state transitions. Depending on the device’s current state and the received message from the reader, we can determine the device’s behaviour and next state. Meanwhile, a high number of Ambient IoT devices may simultaneously access the Reader which may lead to high collision probability. Therefore, RAN2 need to study collision avoidance solutions and how to resolve collisions subsequently.
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Proposal 3: RAN2 can further discuss the following problems for Ambient IoT random access: signaling procedure, transmission parameters, device state transitions, timing relations, access functions etc.
Proposal 4: RAN2 to study the collision issue during random access.
 
3. Conclusion
In this contribution, we provide our views on random access for Ambient IoT. The proposals are summarized as follows.
Proposal 1: RAN2 to discuss the expression of "Random access".
Proposal 2: RAN2 to discuss the contention-based and contention-free access procedures.
Proposal 3: RAN2 can further discuss the following problems for Ambient IoT random access: signaling procedure, transmission parameters, device state transitions, timing relations, access functions etc.
Proposal 4: RAN2 to study the collision issue during random access.
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