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1	Introduction
In this contribution, we’d like to further discuss the RAN architecture aspects based on the following progress in RAN3-123bis meeting.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.



2	Discussion
Topologies related 
As specified in TR 38.848 [1], both topology 1 and topology 2 are to be studied. In last meeting, some companies thought that a common solution or functionalities can be designed to support both topology 1 and topology 2 simultaneously, which is not aligned our understanding, before we further discuss this issue, we’d like to provide the overall architecture that includes both topology 1 and topology 2 as shown in figure 1 below.


Figure 1 Overall architecture to support AIoT
As agreed in last RAN3 meeting, the definitions of AIoT RAN node and UE reader achieves common understanding in RAN3, however, the definition of the serving gNB of UE reader is not clear, whether it has the same requirements as AIoT RAN node need further discussion. In our view, the serving gNB of UE reader may not necessary be the same as AIoT RAN node, it can allocate radio resource for the UE reader for AIoT operation between the UE reader and the AIoT device, but it does not need to have AIoT radio capabilities, this can reduce the upgrade cost to support topology 2.
On the other hand, as shown in figure 1, in topology 2, there are two signalling options for communication between the UE reader and the AIoT CN.
- Topology 2(a), explicit NGAP and RRC signalling are used for AIoT related message between UE reader and AIoT CN.
- Topology 2(b), NAS signalling is used for AIoT related message between UE reader and AIoT CN.
We think that Topology 2(b) may have less RAN3 impacts and need to wait for other WGs progress.
Observation 1, the definitions of AIoT RAN node and UE reader are clear, but the definition of the serving gNB of UE reader is not clear, which may lead to different views on the solution design. 
Proposal 1, RAN3 agrees the definition of the serving gNB of the UE reader: the gNB that can allocate radio resources for UE reader to perform AIoT operations between UE reader and AIoT device.
Observation 2, there’re two different signalling options to support topology 2, which are:
- Topology 2(a), explicit NGAP and RRC signalling is used for AIoT related message between UE reader and AIoT CN.
- Topology 2(b), NAS signalling is used for AIoT related message between UE reader and AIoT CN.
Observation 3, the topology 2(b) has less RAN3 impacts and need to be confirmed by other WGs.
Regarding the commonalties between topology 1 and topology 2, the following table is provided for further analysis, which shows the requirements in different dimensions to support topology 1 and topology 2.
	Dimensions for commonalities
	Topology 1
	Topology 2

	
	
	Topology 2(a)
	Topology 2(b)

	
	AIoT RAN<->AIoT CN


	AIoT CN <->gNB<-> UE reader


	AIoT CN <-> UE reader



	Node requirements
	AIoT RAN node: AIoT radio capabilities to transmit and receive AIoT signal to/from AIoT device

	UE reader (out of RAN3 scope): AIoT radio capabilities to transmit and receive AIoT signal to/from AIoT device
Serving gNB of UE reader:
- allocate radio resources for AIoT operation between UE reader and AIoT device
- explicitly transfer the AIoT related signalling command between UE reader and AIoT CN
- UE reader selection (FFS)
	UE reader (out of RAN3 scope): AIoT radio capabilities to transmit and receive AIoT signal to/from AIoT device
Serving gNB of UE reader:
- allocate radio resources for AIoT operation between UE reader and AIoT device

	Interface requirements
	Introduce new interface or enhance NG interface to support AIoT related signalling transmission
	Enhance NG and RRC to support AIoT related signalling transmission
	Enhance NAS for AIoT signalling transmission

	
	
	Enhance NG and RRC for resource allocation

	Signalling details
	Signalling for Inventory paging, command and device info transmission.
	Signalling for Inventory paging, command and device info transmission.
Signalling for resource allocation

	Mainly impacted WG
	RAN3
	RAN3, RAN2
	SA2, CT1, RAN2/RAN3(Minimal)



Note: the texts marked in yellow indicate the common part, the texts marked in green indicate the different part. 
Note: whether the AIoT RAN node support CW capacities need confirmation by RAN1.
According to the above analysis, we have the following observations:
Observation 4, the functionalities of resource allocation for the UE reader and UE reader selection are only applied to topology 2.
Observation 5, only when the topology 2(a) (i.e. NAS is not used between UE reader and AIoT CN) is considered, the NG enhancement to support the signalling for inventory paging, command and device info transmission are common in both topology 1 and topology 2.
Proposal 2, RAN3 can start with topology 1 on the signalling for inventory paging, command and device info transmission and then to see whether the solution can be applied to topology 2 when NAS is not agreed to be used between UE reader and AIoT CN.
Proposal 3, RAN3 need to study how to allocate radio resources for AIoT operation between UE reader and AIoT device for topology 2.
Proposal 4, RAN3 need to study how to select UE reader for topology 2.
Interface and protocol related
Regarding the interface between AIoT RAN node and AIoT capable CN, it’s still being discussed in SA2, considering this is study item, we think RAN3 can study both options i.e. NG interface or new interface, and make down-selection based on the study and other WGs’ progresses.
Proposal 5, RAN3 can study both NGAP interface and new interface at current stage, and make downslection based on the study and other WGs’ progresses.
Based on our discussion, a TP for a general AIoT RAN architecture is provided in Annex.
Proposal 6, RAN3 agree the TP in Annex to capture the general AIoT RAN architecture.
3	Conclusion
In this contribution, we discussed the general aspects of the AIoT and have the following proposals. 
Observation 1, the definitions of AIoT RAN node and UE reader are clear, but the definition of the serving gNB of UE reader is not clear, which may lead to different views on the solution design. 
Proposal 1, RAN3 agrees the definition of the serving gNB of the UE reader: the gNB that can allocate radio resources for UE reader to perform AIoT operations between UE reader and AIoT device.
Observation 2, there’re two different signalling options to support topology 2, which are:
- Topology 2(a), explicit NGAP and RRC signalling is used for AIoT related message between UE reader and AIoT CN.
- Topology 2(b), NAS signalling is used for AIoT related message between UE reader and AIoT CN.
Observation 3, the topology 2(b) has less RAN3 impacts and need to be confirmed by other WGs.
Observation 4, the functionalities of resource allocation for the UE reader and UE reader selection are only applied to topology 2.
Observation 5, only when the topology 2(a) (i.e. NAS is not used between UE reader and AIoT CN) is considered, the NG enhancement to support the signalling for inventory paging, command and device info transmission are common in both topology 1 and topology 2.
Proposal 2, RAN3 can start with topology 1 on the signalling for inventory paging, command and device info transmission and then to see whether the solution can be applied to topology 2 when NAS is not agreed to be used between UE reader and AIoT CN.
Proposal 3, RAN3 need to study how to allocate radio resources for AIoT operation between UE reader and AIoT device for topology 2.
Proposal 4, RAN3 need to study how to select UE reader for topology 2.
Proposal 5, RAN3 can study both NGAP interface and new interface at current stage, and make downslection based on the study and other WGs’ progresses.
Proposal 6, RAN3 agree the TP in Annex to capture the general AIoT RAN architecture.
4	Reference
 [1]	3GPP TR 38.848, Study on Ambient IoT (Internet of Things) in RAN, Release 18
5	Annex (TP to TR 38.769)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[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.
The following is an example RAN architecture for AIoT including topology 1 and topology 2 shown in Figure 6.4-x.


Figure 6.4-x: example AIoT RAN architeucture
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]The functions defined in Figure 6.4-1 are as follows:
AIoT RAN Node: This is a gNB that provides AIoT radio and connects to an AIoT-aware CN node via the XX interface.
Editor's Note: Further discussion is needed on the XX interface.
UE Reader: This is a UE that provides AIoT radio and connects to a gNB via the NR Uu interface. The UE reader can exchange AIoT operation-related signals with the AIoT-aware CN function either through NGAP and RRC signalling (Option A) or NAS signalling (Option B).
Serving gNB of the UE Reader: This is the gNB that can allocate radio resources for the UE reader to carry out AIoT operations between the UE reader and the AIoT device.
Editor’s note: the serving gNB of the UE reader may be or may be not AIoT RAN node.
<<<<<<<<<<<<<<<<<<<< Change End >>>>>>>>>>>>>>>>>>>>
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