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1. Introduction
[bookmark: _Hlk165298536][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 remaining issues of RAN architecture aspects of AIoT related to RAN3 impact.
2. Discussion
During the RAN plenary study, several connectivity topologies for AIoT networks and devices were defined [1]. In addition, RAN#102 meeting agreed the following two topologies for the study objective:
-	Topology 1: BS ↔ AIoT device
[image: ]
In topology 1, the AIoT device bidirectionally communicates with the BS directly. The communication between the BS and the AIoT device includes the AIoT data and/or signalling.
-	Topology 2: BS ↔ intermediate node ↔ Ambient IoT device
[image: ]
In topology 2, the AIoT device communicates bidirectionally with an intermediate node between the device and the BS. In addition, the intermediate node is a UE which is capable of AIoT. The intermediate node transfers Ambient IoT data and/or signalling between the BS and the AIoT device.
Different topologies will introduce different RAN requirements. For better understanding, we will discuss the RAN architecture considerations for the topology 1 and topology 2 separately.
Topology 1: BS ↔ AIoT device
As described in the SID, there are two traffic types for the AIoT device to be studied: DT (device-terminated) and DO-DTT (device-originated – device-terminated triggered).
In topology 1, the AIoT RAN node acts as a reader to receive the service operation request from the AIoT-aware CN node, and/or to send the service operation result to the AIoT-aware CN node. 
In one example, on receipt of the inventory request sent from the AIoT-aware CN node, the AIoT RAN node performs the inventory procedure towards the AIoT device, e.g., the AIoT RAN node sends a triggering message to the AIoT device to initiate the AIoT device ID report by the AIoT device. This is a typical DO-DTT traffic.
In another example, the AIoT RAN node receives a writing command request sent from the AIoT-aware CN node, and then forwards the writing command request to the AIoT device. The AIoT device does not need to provide a response to the AIoT-aware CN node via the AIoT RAN node. This is a typical DT traffic.
Therefore, it needs to introduce a protocol between the AIoT RAN node and the AIoT-aware CN node to support the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
-	Deliver command request from the AIoT-aware CN node to the AIoT device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
Proposal 1: For topology 1, the protocol between the AIoT RAN node and the AIoT-aware CN node should support the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
[bookmark: OLE_LINK3]-	Deliver command request from the AIoT-aware CN node to the device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
There are two possible options to introduce the protocol between the AIoT RAN node and the AIoT-aware CN node for the AIoT.
-	Option 1: introduce a new protocol for the AIoT.
The protocol stack example is:


With the option 1, the benefit is that the AIoT CN node could be a new network function different from the AMF, and most of the NGAP concepts are not needed to apply to the AIoT. The drawback is that it is more complex than existing 5GS system because a new protocol should be defined for the AIoT.
-	Option 2: introduce a simplified NGAP for the AIoT.
With the option 2, the benefit is that the legacy NGAP could be reused for the AIoT as much as possible. Since the NGAP is introduced mainly for the legacy UE, we need to define which functions are not needed or suitable for the AIoT, e.g., PDU session management and UE mobility management.
From our point of view, both options have advantages and drawbacks. Since SA2 is still discussing the AIoT architecture, we can wait for SA2’s progress to decide whether a new protocol between the AIoT RAN and the AIoT-aware CN node is needed for the AIoT. 
[bookmark: _Hlk141187092]Proposal 2: For topology 1, wait for SA2’s progress to decide whether a new protocol between the AIoT RAN node and the AIoT-aware CN node should be defined for the AIoT.

Topology 2: BS ↔ intermediate node ↔ Ambient IoT device
In topology 2, the intermediate node behaves as a reader (UE reader) to read information from the AIoT device and write information to the AIoT device. In one example, on receipt of the inventory request sent from the AIoT-aware CN node, the UE reader performs the inventory procedure towards the AIoT device, e.g., the UE reader sends a triggering message to the AIoT device to initiate the AIoT device ID report by the AIoT device. In another example, the command information sent from the AIoT-aware CN node to the AIoT device is encapsulated in the NAS message sent from the AIoT-aware CN node to the UE reader.
Like the functionalities in the topology 1, the protocol between the UE reader and the AIoT-aware CN node supports the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
-	Deliver command request from the AIoT-aware CN node to the AIoT device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
Proposal 3: For topology 2, the protocol between the UE reader and the AIoT-aware CN node should support the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
-	Deliver command request from the AIoT-aware CN node to the device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
The service operation information between the AIoT device and the AIoT-aware CN node is transparent to the RAN node. The protocol stack example is:


Proposal 4: For topology 2, the service operation information between the AIoT device and the AIoT-aware CN node is encapsulated in the NAS message that is transparent to the RAN node. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals.
Proposal 1: For topology 1, the protocol between the AIoT RAN node and the AIoT-aware CN node should support the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
-	Deliver command request from the AIoT-aware CN node to the device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
Proposal 2: For topology 1, wait for SA2’s progress to decide whether a new protocol between the AIoT RAN node and the AIoT-aware CN node should be defined for the AIoT.
Proposal 3: For topology 2, the protocol between the UE reader and the AIoT-aware CN node should support the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
-	Deliver command request from the AIoT-aware CN node to the device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
Proposal 4: For topology 2, the service operation information between the AIoT device and the AIoT-aware CN node is encapsulated in the NAS message that is transparent to the RAN node. 
4. Reference
[1] 3GPP TR 38.848, Study on Ambient IoT (Internet of Things) in RAN.
[bookmark: _Hlk165298504]5. Text Proposal

[bookmark: _Toc160111601]6.4	RAN architecture aspects
Editor’s note: Corresponds to the second RAN3 objective in the SID, to identify RAN architecture aspects, including whether support for split architecture is necessary.
6.4.1		General
The AIoT RAN node provides AIoT radio interface to communicate with the AIoT devices, and connects with the AIoT-aware CN node via xx interface.
Editor’s note: the details of the AIoT-aware CN node is subject to SA2.
Editor’s note: It is FFS whether the signalling protocol over xx interface is NGAP or a new protocol.
The UE reader provides AIoT radio interface to communicate with the AIoT deivces, and connects with the gNB via NR Uu interface.
The service operation information between the AIoT device and the AIoT-aware CN node is transparent to the gNB.
The protocol between the AIoT RAN node (or the UE reader) and the AIoT-aware CN node supports the following functionalities:
-	Perform inventory, and deliver inventory result (e.g., AIoT device ID) to the AIoT-aware CN node.
-	Deliver command request from the AIoT-aware CN node to the device.
-	Deliver command response received from the AIoT device to the AIoT-aware CN node.
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