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1 Introduction
In the study item description, some of the RAN2 objectives are as follows [1].

	· RAN2-led:

· Study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signalling procedure to enable DO-DTT and DT data transmission, and study those functions.

For example:
· Paging

· Random access

· Data transmission, including necessary radio resource control aspects, respecting the limitation in the General Scope 

· Interactions with upper layers

For functionalities not listed above, they are studied only if found essential.

…

RAN2 and RAN3 are expected to identify RAN-CN functional split in coordination with SA2.

Note: This study shall target for an IoT segment well below the existing 3GPP IoT technologies, e.g. NB-IoT, eMTC, RedCap, etc. The study shall not aim to replace existing 3GPP LPWA technologies.


In this contribution, we would like to discuss related issues to achieve an AIoT compact user plane protocol stack. 
2 Discussion 
Due to the physical constraint of the AIoT devices, the air interface from the AIoT device to the RAN reader (BS-reader or UE-reader) is fundamentally different from the NR Uu interface. A new air interface needs to be designed. Therefore, a new protocol stack is assumed to be used by the AIoT device to communicate with the network. From RAN2 point of view, we need to decide which L2 sublayers are needed. 

Proposal 1: A new air interface is used for AIoT device to reader communication.

Considering the nature of the AIoT devices (e.g., ultra-low complexity power, cost and resource-constrained), the NR full L2 stack is not suitable for AIoT. We have the following analysis on the NR user plane protocol layers on Uu interface for the applicability for AIoT air interface:
· SDAP: No need, since the PDU session/QoS Flow based data transfer is not suitable for AIoT devices. 
· PDCP: No need, since the current encryption, integrity protection is too complex for AIoT devices and radio bearer concept is not needed for AIoT devices.
· RLC: No need, since no ARQ, then no segmentation is needed. 
· MAC: LCP, BSR, HARQ process, etc. are not needed for AIoT. Medium access protocol such as a slotted-ALOHA based random access is needed.

Based on the above analysis, we propose that only MAC layer and physical layer are needed on the new air interface for the AIoT device to reader communication. The MAC layer supports at least the random access function and data transmission and reception of MAC PDU.
Proposal 2: For AS layer, the AIoT device only has a MAC layer and a physical layer.

Depicted in Figure 1 is a possible protocol stack between AIoT devices and Application Function. The Application layer is the protocol layer between AIoT device and Application Function to support Inventor/Command and corresponding responses. Depending on SA3 decision, there may be non-access layer security requirements. To carry the protected application layer data, there may be an AIoT layer between the AIoT device and the Network Function, which can be a dedicated NF for supporting AIoT service, or AMF with integrated AIoT support. In case the NF is AMF, the AIoT layer is a NAS-like protocol layer, but is carried in MAC PDU instead of RRC messages.
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Figure 1 A possible protocol stack for AIoT devices
Proposal 3: For non-access layer, the AIoT device has an application layer for information transfer with Application Function, and possibly an AIoT layer for information transfer with the NF which supports AIoT functions.
3 Conclusion

In this contribution we discuss the user plane protocol stack of the AIoT devices. We have the following proposals:
Proposal 1: A new air interface is used for AIoT device to reader communication.

Proposal 2: For AS layer, the AIoT device only has a MAC layer and a physical layer.

Proposal 3: For non-access layer, the AIoT device has an application layer for information transfer with Application Function, and possibly an AIoT layer for information transfer with the NF which supports AIoT functions.
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