3GPP TSG-RAN3 Meeting #123-bis	R3-241746
Changsha, China, 15 - 19 April 2024

Agenda item:	23.2.1
Source:	Xiaomi
Title:	Discussion on AIoT RAN architecture
Document for:	Other
1	Introduction
In this contribution, we’d like to discuss the RAN architecture aspects including the topologies and protocols according to the following SID [1].· 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.

And the following details are to be discussed in the contribution:
- Topologies related
- Protocol stack related
- Split Architecture related
2	Discussion
Topologies related 
As specified in TR 38.848 [2], both topology 1 and topology 2 are to be studied.[image: ]
Figure 4.2.1.1-1: Topology 1
In Topology 1, the Ambient IoT device directly and bidirectionally communicates with a basestation. The communication between the basestation 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.

Based on the text in TR 38.848 [2], for topology 1, there exists a possibility that the receiving gNB differs from the transmitting gNB. While it is anticipated that this scenario may impact RAN3, the purpose behind supporting such a configuration remains unclear. Therefore, if RAN3 intends to support this scenario, further clarification is necessary.
Proposal 1: For topology 1, RAN3 should discuss and provide clarification regarding whether to support cases where the receiving gNB (reader) is different from the transmitting gNB (reader).[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 basestation. 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.

According to the above text, Topology 2 introduces an intermediate node, which happens to be the UE according to the SID. The selection of this intermediate node requires discussion, and it may have implications related to SA2’s progress. We propose the following options:
Option 1: the CN (e.g. AIoT AMF) selects the intermediate UE and communicates commands to it via NAS.
Option 2: the serving gNB can choose the intermediate UE.
Regardless of the chosen option, the serving gNB of the selected UE should be responsible for the radio resource allocation between the intermediate UE (acting as the reader) and devices.
If option 1 is chosen, either the AIoT AMF or UE should send resource request to the serving gNB of the UE for AIoT related operation.
If option 2 is chosen, the AIoT AMF may send the criteria to gNB for intermediate UE selection.
Same as SL communication, whether the UE can be allocated the radio resources for AIoT operation needs to be authorized by the network. 
Proposal 2, RAN3 should discuss whether the gNB or CN should perform the intermediate UE selection in topology 2.
Proposal 3, Radio resources allocated to the intermediate UE for AIoT operation should be determined by the serving gNB in topology 2.
[bookmark: _Hlk163380799]Protocol stack related 
Regarding the protocol aspects, we think the protocol stack in sol#3 in SA2’s TR [3] is future-proof, and can be as baseline. [bookmark: _Toc160461995][bookmark: _Hlk161738078]6.3.1.6.2	Protocol Stack between AIoT Device and Application Function




If a unified protocol and signaling approach is adopted, the design between reader and controller can be topology-agnostic, which is advantageous for future 6G scenarios. However, additional standardization efforts are necessary. Alternatively, if the protocol and signaling design align with existing architecture, the following protocol stacks can be used:
[bookmark: _Hlk163380812]Topology 1 (Reader: gNB, Controller: AMF):
The protocol between the reader (gNB) and controller (AMF) can utilize NGAP based on the SCTP protocol, as shown in figure 1 below:


Figure 1 protocol stack in topology 1
Topology 2 (Reader: UE, Controller: AMF):
[bookmark: _Hlk163380822]Depending on discussions in other working groups, further discussions can determine whether to use NGAP+RRC or NAS between UE reader and AIoT device.
Proposal 4, RAN3 to discuss whether to adopt a unified protocol or a simplified NG protocol to support AIoT operations.
[bookmark: _Hlk163479170]Split Architecture related 
As split architecture is not widely deployed in commercial networks, we think the support of split architecture can be de-prioritized or not supported in R19.
Proposal 5: RAN3 take split architecture as low priority considering the low commercial needs.
3	Conclusion
In this contribution, we discussed the general aspects of the AIoT and have the following proposals. 
Topologies related
Proposal 1: For topology 1, RAN3 should discuss and provide clarification regarding whether to support cases where the receiving gNB (reader) is different from the transmitting gNB (reader).
Proposal 2, RAN3 should discuss whether the gNB or CN should perform the intermediate UE selection in topology 2.
Proposal 3, Radio resources allocated to the intermediate UE for AIoT operation should be determined by the serving gNB in topology 2.
Protocol stack related
Proposal 4, RAN3 to discuss whether to adopt a unified protocol or a simplified NG protocol to support AIoT operations.
Split Architecture related
[bookmark: _GoBack]Proposal 5: RAN3 take split architecture as low priority considering the low commercial needs.
4	Reference
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