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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The ambient IoT was discussed at the RAN3#123bis meeting with the following agreements.
	[bookmark: _Hlk130825108]
RAN3 considers both Topologies at the same time looking whether commonalities are applicable.

[Topo1] 
AIoT RAN node: 
Corresponds to the basestation in Figure 4.2.1.1-1 in TR 38.848; 
A RAN node providing AIoT radio, and connecting with an AIoT-aware CN node via the XX interface. Details of the AIoT-aware CN node is subject to SA2.

[Topo2] UE Reader: 
A UE (corresponds to the intermediate node in Figure 4.2.1.2-1 in TR 38.848);
Providing AIoT radio, and connecting with a gNB (may be an AIoT enhanced gNB, corresponds to the basestation in Figure 4.2.1.2-1 in TR 38.848) via NR Uu interface.

For Topology 1, RAN3 starts with AIoT RAN node being aggregated.

AIoT Paging can be used to reach one or more devices for identified AIoT services (e.g., inventory, command).

Use cases for locating an AIoT device: 
-	Find an appropriate “reader” close to the A-IoT device; 
-	Find where the A-IoT device is.
 Support locating the A-IoT device at “reader” granularity.



In this contribution, we discuss the data transport aspects of AIoT related to RAN3 impact.
2. Discussion
[bookmark: _Hlk162540015]Considering that the AIoT device is with ultra-low power consumption and limited energy storage, the maximum message size is approximately 1000 bits to be received by the AIoT device, and approximately 1000 bits to be transmitted from the AIoT device, based on the maximum application layer packet size [1]. 
Therefore, the legacy PDU session / QoS flow based data transfer is not suitable for such AIoT device. Instead, the control plane based data transfer should be introduced for the AIoT. For example, the inventory request information could be included in a control plane message sent from the AIoT-aware CN node to the AIoT RAN node, while the inventory response information including one AIoT device ID (e.g., EPC) could be sent from the AIoT RAN node to the AIoT-aware CN node using a control plane message, as shown below. The detailed control plane message is FFS.


-	Step 1: The AIoT-aware CN node sends a control plane message to the AIoT RAN node, including the inventory request information. The inventory request information may be included in a NAS message embedded in the control plane message.
-	Step 2: The AIoT RAN node triggers the random access procedure to obtain the AIoT device ID (e.g., EPC) of the AIoT device. The AIoT device ID may be included in a NAS message.
-	Step 3: The AIoT RAN node forwards the received AIoT device ID to the AIoT-aware CN node. The AIoT device ID may be included in a NAS message embedded in the inventory response, which is included in a control plane message.
Proposal 1: Control plane based data transfer should be used for the AIoT.
Considering the huge number of the AIoT devices, the data transfer for a single terminal may not be sufficient for the AIoT. 
A possible solution is to introduce the group based data transfer mechanism. For example, the AIoT RAN node collects the AIoT device IDs from multiple AIoT devices and sends the AIoT device IDs of multiple AIoT devices to the AIoT-aware CN node together. With this method, the signalling overhead could be reduced.


-	Step 1: The AIoT-aware CN node sends a control plane message to the AIoT RAN node, including the inventory request information. The inventory request information may be a group ID.
-	Step 2: The AIoT RAN node triggers the random access procedure to obtain the AIoT device IDs of the multiple AIoT devices within the group. 
-	Step 3: The AIoT RAN node groups the received AIoT device IDs, and sends the device IDs of the multiple AIoT devices to the AIoT-aware CN node in one control plane message. The AIoT RAN node should use a non-UE associated signalling to transmit the AIoT device IDs of multiple AIoT devices to the AIoT-aware CN node.
Proposal 2: To support the large-scale AIoT devices, the AIoT RAN node may send the data of multiple AIoT devices to the AIoT-aware CN node together for inventory, using non-UE associated signalling.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals.
[bookmark: _Hlk162536693]Proposal 1: Control plane based data transfer should be used for the AIoT.
Proposal 2: To support the large-scale AIoT devices, the AIoT RAN node may send the data of multiple AIoT devices to the AIoT-aware CN node together for inventory, using non-UE associated signalling.
4. Reference
[1] 3GPP TR 38.848, Study on Ambient IoT (Internet of Things) in NR.
5. Text Proposal

[bookmark: _Toc160111600]6.3	Impacts on CN-RAN interface
Editor’s note: Corresponds to the first RAN3 objective in the SID, to identify necessary impacts on signaling and procedures for CN-RAN interface.
6.3.x		Data transport
Control plane based data transmission is used for the AIoT.
Figure 6.3.x-1 illustrates the data transmission between the AIoT-aware CN node and the AIoT device via the AIoT RAN node, for the inventory service operation.


Figure 6.3.x-1: Data transmission for inventory service
1. The AIoT-aware CN node sends a control plane message to the AIoT RAN node, including the inventory request information. The inventory request information may be an ID of the AIoT device or a group ID.
2. The AIoT RAN node triggers the random access procedure to obtain one or multiple AIoT device IDs (e.g., EPC) of the one AIoT device or multiple AIoT devices within the group. 
3. The AIoT RAN node sends the received AIoT device ID (e.g., EPC) to the AIoT-aware CN node in the control plane message. If there are multiple AIoT device IDs (e.g., EPCs), the AIoT RAN node groups the received AIoT device IDs (e.g., EPC), and sends them to the AIoT-aware CN node in one control plane message. The AIoT RAN node should use a non-UE associated signalling to transmit the multiple AIoT device IDs (e.g., EPCs) to the AIoT-aware CN node.
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