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1.	Introduction
New Rel-19 SID on solutions for Ambient IoT (Internet of Things) in NR was agreed at RAN #102 [1]. One of the objectives in this SID is to identify necessary impacts on signaling and procedures for CN-RAN interface is necessary as follows:
	…
· RAN3-led:
· Identify necessary impacts on signaling and procedures for CN-RAN interface, to enable:
· Paging  
· Device context management
· Data transport
· Identify RAN architecture aspects, including whether support for split architecture is necessary.
· Identify potential solutions for locating an Ambient IoT device with no specification impact, e.g. reusing existing user location report, or minimal specification impact to convey location information to core network.
…



In this contribution, we will discuss the impacts on signaling and procedures for CN-RAN interface and provide our view on it.
2.	Discussion
In RAN3#123bis meeting, the RAN3 made the following agreements and captured the open issues in the Chair’s minute. 
	…
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.
XX interface: 
FFS whether it is the NG interface or a new interface, details to be discussed by RAN3 with SA2 progress of AIoT-aware CN node.
XXAP (XX Application Protocol): 
The radio network layer signalling protocol for the XX interface. It is FFS whether it is NGAP or a new XXAP.
…



In Topology 1, the Ambient IoT device directly connects to and communicates with the AIoT RAN which provides the AIoT radio to the AIoT device and is co-located with the Reader. Then, the AIoT RAN is connected to the AIoT-aware CN node via the XX interface. 
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Figure 1: Topology 1 [2]
In [3], three alternatives for the CN node(s) connecting with the AIoT RAN node are introduced based on SA2 TR. If the AIoT-aware CN node is the AMF supporting the AIoT function (i.e., Alt #1) or the new NF for the AIoT function which is connected to the AIoT RAN via the AMF (i.e., Alt #2), the existing NG interface can be used as baseline because of the existence of the connection between the RAN and AMF. If the AIoT RAN is directly connected to the AIoT-aware CN node without the help of the AMF (i.e., Alt #3), then a new XX (e.g., NG’) interface needs to be introduced. As a result, whether to enhance the NG interface or define a new NG’ interface is pending to the SA2 decision on how to define the AIoT-aware CN node.
However, from the RAN3 perspective, it is possible to discuss which functionality should be supported in the XX interface. Our understanding is that one or more Readers with its own service area can be co-located with the AIoT RAN. In last RAN3 meeting, it was already agreed to support locating the A-IoT device at “Reader” granularity. Therefore, if the AIoT signaling from the AIoT device is received via several Readers, then the AIoT RAN and the AIoT-aware CN node can deduce/derive the location of the AIoT device considering on the service area of each Reader. To do so, the AIoT-aware CN node needs to know the Reader related information such as the Reader ID, its corresponding service area, and the ID of the serving AIoT RAN. Also, the AIoT-aware CN node can use this information to select/determine an appropriate “Reader” close to the AIoT device. In the NG interface, the NG-RAN and AMF exchange the application level data to correctly interoperate on the NG interface. Similarly, the AIoT RAN needs to provide the Reader related information to the AIoT-aware CN node during the setup procedure for the XX interface. 
Proposal 1: In Topology 1, the AIoT RAN provides the Reader related information (e.g., the Reader ID, its corresponding service area, and the RAN ID of the serving AIoT RAN) to the AIoT-aware CN node during the setup procedure for the XX interface.

In Topology 2, the Ambient IoT device communicates bidirectionally with an intermediate node between the device and the NG-RAN (e.g., may be an AIoT enhanced gNB). The UE provides the AIoT radio and is co-located with the Reader. 
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Figure 2: Topology 2 [2]
In this case, from the network point of view, the intermediate node is the normal UE with the capability to act as the Reader. The UE is registered with the network before serving the Ambient IoT device [4]. As in Topology 1, the AIoT-capable NF node (e.g., AMF, new NF, …) needs to know the Reader related information such as the Reader ID, its corresponding service area, the serving UE ID and the serving NG-RAN ID. One possible option is that during the UE’s Registration procedure, the information related to the Reader can be also provided to the AIoT-capable NF node. That is, the UE acting as the intermediate node sends to the AMF the Registration Request message containing the Reader related information, and then, the AMF forwards this information to the AIoT-capable NF node. However, the NG-RAN may need to know the Reader related information because it may be also able to determine/select the UE (acting as the Reader) close to the specific AIoT device(s). Therefore, the UE should provide the Reader related information to the AIoT-capable NF node via the NG-RAN.
Proposal 2: In Topology 2, the UE provides the Reader related information (e.g., the Reader ID, its corresponding service area, and the RAN ID of the serving AIoT RAN) to the AIoT-capable NF node via the NG-RAN during the UE’s registration procedure.

3.	Conclusion
In this contribution, we focused on the impacts on signaling and procedures for CN-RAN interface and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: In Topology 1, the AIoT RAN provides the Reader related information (e.g., the Reader ID, its corresponding service area, and the RAN ID of the serving AIoT RAN) to the AIoT-aware CN node during the setup procedure for the XX interface.
Proposal 2: In Topology 2, the UE provides the Reader related information (e.g., the Reader ID, its corresponding service area, and the RAN ID of the serving AIoT RAN) to the AIoT-capable NF node via the NG-RAN during the UE’s registration procedure.
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