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1	Introduction
In last meeting, the discussion on RAN architecture aspects for Ambient IoT has left following agreements and remaining FFSs:
	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.
It is FFS whether control plane transport or user plane transport is used for XXAP. 
Common Reader Function: 
A function providing AIoT radio. It may reside within the AIoT RAN node in Topology 1 and reside within the UE Reader in Topology 2. It is FFS whether there is a need to define the Common Reader Function.


In this contribution, we will continue to provide our views on RAN architecture aspects for Ambient IoT.
[bookmark: OLE_LINK5]2	Discussion
When investigating the RAN architecture for Ambient IoT, we need to start the analysis from below two connectivity topologies. The descriptions of two topologies are as follows.
	4.2.1.1	Topology 1: BS ↔ Ambient IoT device
[image: ]
Figure 4.2.1.1-1: Topology 1
In Topology 1, the Ambient IoT device directly and bidirectionally communicates with a base station. The communication between the base station and the ambient IoT device includes Ambient IoT data and/or signalling. This topology includes the possibility that the BS transmitting to the Ambient IoT device is a different from the BS receiving from the Ambient IoT device.
4.2.1.2	Topology 2: BS ↔ intermediate node ↔ Ambient IoT device
[image: ]
Figure 4.2.1.2-1: Topology 2
In Topology 2, the Ambient IoT device communicates bidirectionally with an intermediate node between the device and base station. In this topology, the intermediate node can be a relay, IAB node, UE, repeater, etc. which is capable of Ambient IoT. The intermediate node transfers Ambient IoT data and/or signalling between BS and the Ambient IoT device.


First of all, we think companies in RAN3 should follow the basic principle that the scope of Ambient IoT service is built upon the 5G system, which is consisting of 5G Access Network (AN), 5G Core Network and UE. The reader in both topologies should be integrated with AIoT RAN node (topo1) or UE (topo2). From the beginning of 5G release, we always enhance the functionality on the legacy NG-RAN architecture with new introducing features, the solution beyond the control of the NG-RAN node is not pursued. In addition, a new service-based protocol stack proposed by some company has not been widely applied across all the features in current 5G system. The feasibility of applying this protocol stack in the large-scale A-IoT deployment is not clear.
Observation 1: The feasibility of applying this protocol stack in the large-scale A-IoT deployment is not clear.
Proposal 1: It is proposed to enhance the functionality on the legacy NG-RAN architecture with new introducing features, the solution beyond the control of the NG-RAN node is not pursued.
During last meeting, companies reach the consensus on the definition of AIoT RAN node in topology 1 and UE Reader in topology 2. From the outcome of SA2 study in TR 23.700-13, the common understanding for each solution is introducing a new A-IoT control function. The new A-IoT control function may be collocated with AMF or a standalone function. It is still undecided where A-IoT control function is located. Two brief illustrations of reference architecture from SA2 are shown as follows:


Figure 1. The example of reference architecture (A-IoT function is collocated with AMF)


Figure 2. The example of reference architecture (A-IoT function is a standalone NF)
If the A-IoT function is collocated with AMF, the NGAP will be enhanced to support A-IoT device with new functions, procedures, messages, and IEs. 
Observation 2: If the A-IoT function is collocated with AMF, the NGAP will be enhanced to support A-IoT device with new functions, procedures, messages, and IEs.
If the A-IoT function is a standalone NF, another matter should be determined is whether a new interface needs to be introduced. Assuming that A-IoT function does not connect to the NG-RAN node directly, the A-IoT IEs transmitted between A-IoT function and NG-RAN node should be transparent to the AMF. Assuming that A-IoT function connects to the NG-RAN node directly, a new interface should be defined between the A-IoT function and NG-RAN node. From our view, it is quite simple to reuse existing NG interface rather than to design a new interface for A-IoT function at the stage of Rel-19. The NGAP should be enhanced to support A-IoT function with basic A-IoT signalling.
Observation 3: Assuming that A-IoT function does not connect to the NG-RAN node directly, the A-IoT IEs transmitted between A-IoT function and NG-RAN node should be transparent to the AMF.
Observation 4: Assuming that A-IoT function connects to the NG-RAN node directly, a new interface should be defined between the A-IoT function and NG-RAN node.
Proposal 2: Reuse existing NG interface rather than design a new interface for A-IoT function.
Proposal 3: NGAP should be enhanced to support A-IoT function with basic A-IoT signalling.
Since SA2 is responsible for making final decision on where A-IoT function is deployed, RAN3 can wait for their decision or send an LS to tell our preference. After they choose the final deployment scheme, we can execute corresponding actions based on above analysis. The NG interface or new interface only have the control protocol stack between NG-RAN node and the A-IoT function regardless of where the A-IoT function is deployed. 
Proposal 4: The NG interface or new interface only have the control protocol stack between NG-RAN node and the A-IoT function regardless of where the A-IoT function is deployed.
3	Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on RAN architecture aspects for Ambient IoT:
Observation 1: The feasibility of applying this protocol stack in the large-scale A-IoT deployment is not clear.
Observation 2: If the A-IoT function is collocated with AMF, the NGAP will be enhanced to support A-IoT device with new functions, procedures, messages, and IEs.
Observation 3: Assuming that A-IoT function does not connect to the NG-RAN node directly, the A-IoT IEs transmitted between A-IoT function and NG-RAN node should be transparent to the AMF.
Observation 4: Assuming that A-IoT function connects to the NG-RAN node directly, a new interface should be defined between the A-IoT function and NG-RAN node.
Proposal 1: It is proposed to enhance the functionality on the legacy NG-RAN architecture with new introducing features, the solution beyond the control of the NG-RAN node is not pursued.
Proposal 2: Reuse existing NG interface rather than design a new interface for A-IoT function.
Proposal 3: NGAP should be enhanced to support A-IoT function with basic A-IoT signalling.
Proposal 4: The NG interface or new interface only have the control protocol stack between NG-RAN node and the A-IoT function regardless of where the A-IoT function is deployed.
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