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1. Introduction
We initially discussed the architecture aspects for A-IoT in the last RAN3 meeting [1], corresponding agreements and open issues are as follows:
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. 
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. 
· It is FFS whether and in which way the Common Reader Function, if defined, communicates with the AIoT-aware CN node.
For Topology 1, RAN3 starts with AIoT RAN node being aggregated.

In this contribution, we will further discuss the architecture aspects on support of A-IoT, and provide the observations and proposals accordingly.

2. Discussion
Base on the previous discussion, both topology 1 and topology 2 should be considered in the SID.
[image: ] [image: ]
Topology 1: BS ↔ Ambient IoT device  	Topology 2: BS ↔ intermediate node ↔ Ambient IoT device
The RAN2 agreements from the last meeting:
	Unless explicitly stated all agreements apply to all device types and for both topologies.  
From RAN2 perspective, the aim is that the design on the interface between reader and A-IoT device is common for topology 1 and topology 2.  



Obviously, the interface between A-IoT RAN node and A-IoT device (for topology 1) are not the NR-Uu, it should be a simplified interface to support easy access and data transmission, we can name it as e.g. “Ax-Uu”. For Topology 2, the interface between intermediate node (UE) and Ambient IoT device is also the Ax-Uu. The detail design for Ax-Uu is up to RAN1/RAN2.
Proposal 1: Radio interface between reader and A-IoT device is common for topology 1 and topology 2, it could be named as, e.g. “Ax-Uu”. The detail design of the A-IoT radio interface is up to RAN1/RAN2.
In the last RAN3 meeting, we agreed that an A-IoT RAN node is connected to AIoT-aware CN node via XX interface, and the XX interface could be NGAP or new interface.
	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.
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.



For the Topology 1, an A-IoT RAN node could connect to AMF via the NGAP with necessary enhancement, it could connect to the A-IoT specific function in 5GC via the new XX interface. 
For the Topology 2, the intermediate node is a UE, NGAP should be used to connect to the AMF.
As RAN3 agreed that:
	RAN3 considers both Topologies at the same time looking whether commonalities are applicable.



Considering the commonalities of Topology 1 and Topology 2, it’s easier to use NGAP to connect between A-IoT RAN and A-IoT capable5GC. Even if SA2 decides to use a specific function to support A-IoT, we could use NGAP to connect between RAN and 5GC, AMF is responsible for routing, just like SMF, LMF.
Proposal 2: Considering the commonalities of Topology 1 and Topology 2, it’s proposed to use NGAP between A-IoT RAN node and A-IoT capable 5GC, with necessary enhancement.
To make support of outdoor and indoor scenarios, we understand that different RAN nodes should be used for topology 1 and topology 2. In another word, no need to consider using one gNB to support both of the topologies. So it’s better to clearly show two gNBs in the overall architecture.
Proposal 3: In the overall architecture, use two gNBs for topology 1 and topology 2 separately.
On whether support split architecture for A-IoT, we have some initial discussion in the last RAN3 meeting, and agreed that:
	For Topology 1, RAN3 starts with AIoT RAN node being aggregated.



We understand that it’s not so urgent to consider the split architecture at this stage.  It could be low-prioritized or excluded in Rel-19 study. Thus, for now, we’d better to focus on the aggregated RAN nodes when considering the the architecture aspects for A-IoT.
Proposal 4: It’s preferred to focus on aggregated RAN nodes when considering the overall architecture for the A-IoT.
Base on the discussion above, we provide the overall architecture on support of A-IoT for both topology 1 and topology 2, as shown in the figure below:


Figure 1. Overall Architecture for A-IoT

As shown in the figure, we could observe:
Common for both topologies:
· A-IoT capable 5GC is involved (whether define or use a new A-IoT function in CN is up to SA2);
· Both Topology 1 and topology 2 are supported;
· A-IoT RAN connects to A-IoT capable core network via the NG interface;
For Topology 1:
· A-IoT RAN corresponds to A-IoT capable gNB, it behaves as A-IoT Reader(s), which provides A-IoT radio, e.g. naming “Ax-Uu” interface for A-IoT devices;
· One A-IoT RAN node serves one or multiple A-IoT devices.
For Topology 2:
· UE can act as an intermediate node which connects to A-IoT RAN node via NR-Uu interface;
· UE behaves as A-IoT Reader provides A-IoT radio, e.g. naming “Ax-Uu” interface;
· One or multiple UE readers are connected to a A-IoT RAN node.
· One UE reader serves one or multiple A-IoT devices.

Proposal 5: We should confirm the basic architectural assumptions for A-IoT:
Common for both topologies:
· A-IoT capable 5GC is involved (whether define or use a new A-IoT function in CN is up to SA2);
· Both Topology 1 and topology 2 are supported;
· A-IoT RAN connects to A-IoT capable core network via the NG interface;
For Topology 1:
· A-IoT RAN corresponds to A-IoT capable gNB, it behaves as A-IoT Reader(s), which provides A-IoT radio, e.g. naming “Ax-Uu” interface for A-IoT devices;
· One A-IoT RAN node serves one or multiple A-IoT devices.
For Topology 2:
· UE can act as an intermediate node which connects to A-IoT RAN node via NR-Uu interface;
· UE behaves as A-IoT Reader provides A-IoT radio, e.g. naming “Ax-Uu” interface;
· One or multiple UE readers are connected to a A-IoT RAN node.
· One UE reader serves one or multiple A-IoT devices.

The above overall architecture and corresponding entity functionalities for A-IoT should be captured in the TR 38.769 [4], a new section could be introduced under section 6. The TP is provided in the annex.
Proposal 6: Capture the overall architecture and Entity functionalities for A-IoT in the TR 38.769.

3. Conclusion
Based on the discussion in section 2, the following proposals are provided:
Proposal 1: Radio interface between reader and A-IoT device is common for topology 1 and topology 2, it could be named as, e.g. “Ax-Uu”. The detail design of the A-IoT radio interface is up to RAN1/RAN2.
Proposal 2: Considering the commonalities of Topology 1 and Topology 2, it’s proposed to use NGAP between A-IoT RAN node and A-IoT capable 5GC, with necessary enhancement.
Proposal 3: In the overall architecture, use two gNBs for topology 1 and topology 2 separately.
Proposal 4: It’s preferred to focus on aggregated RAN nodes when considering the overall architecture for the A-IoT.
Proposal 5: We should confirm the basic architectural assumptions for A-IoT:
Common for both topologies:
· A-IoT capable 5GC is involved (whether define or use a new A-IoT function in CN is up to SA2);
· Both Topology 1 and topology 2 are supported;
· A-IoT RAN connects to A-IoT capable core network via the NG interface;
For Topology 1:
· A-IoT RAN corresponds to A-IoT capable gNB, it behaves as A-IoT Reader(s), which provides A-IoT radio, e.g. naming “Ax-Uu” interface for A-IoT devices;
· One A-IoT RAN node serves one or multiple A-IoT devices.
For Topology 2:
· UE can act as an intermediate node which connects to A-IoT RAN node via NR-Uu interface;
· UE behaves as A-IoT Reader provides A-IoT radio, e.g. naming “Ax-Uu” interface;
· One or multiple UE readers are connected to a A-IoT RAN node.
· One UE reader serves one or multiple A-IoT devices.
Proposal 6: Capture the overall architecture and Entity functionalities for A-IoT in the TR 38.769.

4. Reference
[1] RAN3#123bis Chair Notes
[2] TR 38.848 Study on Ambient IoT (Internet of Things) in RAN
[3] TR 23.700-13 Study on Architecture support of Ambient power-enabled Internet of Things
[4] TR 38.769 Study on solutions for ambient IoT (Internet of Things)

5. [bookmark: _GoBack]TP for TR 38.769
<<<<<<<<<<<<<<<<<< Begin of the changes >>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc160111597]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.
The overall architecture to support Ambient IoT Devices is shown with the figure below:



Figure 6.4-x: Overall Architecture for A-IoT
The A-IoT RAN consists of a set of gNBs connected to the 5GC through the NG interface.
A-IoT capable 5GC is selected by A-IoT RAN node.
Editor’s Note: For Topology 1, RAN3 starts with AIoT RAN node being aggregated.
Both Topology 1 and topology 2 as specified in TR 38.848 are supported.
For Topology 1, A-IoT RAN behaves as A-IoT reader(s), which provides A-IoT radio for A-IoT devices.
For Topology 2, UE behaves as A-IoT Reader, which provides A-IoT radio for A-IoT devices. 
Editor’s Note: The name and the detail design of the A-IoT Radio interface is pending to other RAN WGs.
For Topology 2, One or multiple UE readers are connected to a A-IoT RAN node.
One A-IoT RAN node in Topology 1, or one UE reader in topology 2 serves one or multiple A-IoT devices.

<<<<<<<<<<<<<<<<<< End of the changes >>>>>>>>>>>>>>>>>>>>>>>
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