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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]1	Introduction
This document addresses the design of the AIoT access stratum for transfer of information (data/signalling) originated by upper layers, especially from the standpoint of protocol stack design and considering the implications for SA2’s candidate solutions.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]2	Discussion
2.1	Controller and application data
From the viewpoint of the reader, there are two possible sources/destinations for AIoT communication (signalling or data): the reader itself (“AS traffic”) and upper layers including the controller (“NAS traffic”) and the application layer (“application traffic”).  The controller and application layer may not be distinguishable for the reader; they look like undifferentiated “upper layers”, and routing of signalling/data in upper layers is invisible to the reader.
In a conventional 3GPP approach, this situation would result in highly layered protocol stacks; as an example, figure 1 (figure 6.4.1.5-1 of [1]) shows the stack proposed in SA2’s solution 4 for topology 1.


Figure 1: Layered AIoT protocol stack (Figure 6.4.1.5-1 of [1])
Such a stack results in some complexity for the device; it needs to implement and test multiple layers and maintain logical connections with three separate nodes.  We submit that it is more expedient for both the control and user planes (to the extent that there is a distinction; see [2]) to have a single flattened protocol stack, in which all communication below the application layer appears to the device as coming from the reader, using a read/write mechanism to exchange specific pieces of data with the network nodes and terminating all network-side protocols at the reader.  A potential example, borrowed from solution 3 in [1], is shown in figure 2.


Figure 2: A simple AIoT protocol stack (Figure 6.3.1.6.2-1 of [1])
The upper layer (the “command protocol” in the figure, which we understand is intended to include the transfer of application data via read/write operations) is end-to-end between the device and the application function, and lower layers relay this topmost layer without creating a heavily layered “AS/NAS/app” stack.  Combined with a simplified access stratum, this approach results in a simple stack at the device, with minimal multi-layer processing, limited overhead, and no need to perform testing on multiple layers.
In the downlink direction, for example, application data originate with the app layer on the network side and are translated by the controller into a read/write request, which is passed to the reader.  The reader then interprets the requested operation and renders it as a transaction of the AIoT MAC, either a read or a write operation.  In the write case, the device stores the requested block of data in a specific way, e.g., at a particular memory location; in the read case, the device responds with the data that were requested.
For upper-layer signalling from the controller, if needed, the operations can be essentially the same; to send a “NAS” message, the controller originates a write request with data representing the message payload and a target location/type associated with a particular message at the device.  The exact format of such signalling can be further discussed, but we suggest that, for example, a particular logical memory address for the device could function as “live data” that will automatically be interpreted as an appropriate signalling message.  Alternatively, the device could be instrumented with a set of data structures similar to ASN.1 IEs, where a read or write request addresses a particular structure; the header of the MAC PDU could indicate “The payload is a message of type X”, and the device would interpret the payload accordingly.
In a sense, this model turns “NAS”-type messages into MAC CEs that disguise upper-layer signalling.  The number of actual protocol layers at the device is minimised, but there still needs to be processing for the message payloads that originate from the controller.
The end-to-end protocol stacks are not in RAN2 remit to design, but from RAN2 perspective, it should be possible to confirm the feasibility of implementing the AIoT MAC in a way that “folds up” data transmission and upper-layer signalling in this way.
Proposal 1: From RAN2 perspective, it is feasible to carry the contents of application data and controller signalling as the payload of an AIoT MAC PDU rather than encapsulating them as upper-layer data.
An LS to SA2 would be beneficial to indicate this viewpoint from RAN2 and support SA2’s system design work.
Proposal 2: Send an LS to SA2 (Cc: RAN3) indicating RAN2 view on the feasibility of having application data and controller signalling within AIoT MAC PDUs.
3	Conclusion
This document promulgated the following proposals:
Proposal 1: From RAN2 perspective, it is feasible to carry the contents of application data and controller signalling as the payload of an AIoT MAC PDU rather than encapsulating them as upper-layer data.
Proposal 2: Send an LS to SA2 (Cc: RAN3) indicating RAN2 view on the feasibility of having application data and controller signalling within AIoT MAC PDUs.
4	References
[1] TR 23.700-13 (v0.3.0)
[2] R2-2404507, “Control and user plane modelling for ambient IoT interface”, MediaTek Inc., RAN2#126

image2.emf
R-AP

SBI 

Protocol 

Stack

SBI 

Protocol 

Stack

Reader

AIoT 

Controller

A-RC

Lower 

Layers

AIoT 

Device

Command 

Protocol

Lower 

Layers

Relay

SBI 

Protocol 

Stack

SBI 

Protocol 

Stack

Application 

Function

A-CA

R-AP AIoT API

Relay

AIoT API

Command 

Protocol


Microsoft_Visio_Drawing1.vsdx
R-AP
SBI  Protocol Stack
SBI  Protocol Stack
Reader
AIoT Controller
A-RC
Lower Layers
AIoT Device
Command Protocol
Lower Layers
Relay
SBI  Protocol Stack
SBI  Protocol Stack
Application Function
A-CA
R-AP
AIoT API
Relay
AIoT API
Command Protocol



image1.emf
AIoT AS 

layer 

App layer

 AIoT  

layer 

AIoT AS 

layer 

Lower 

layer

New AP 

Lower 

layer

New AP

Lower 

Layer

Lower 

Layer

SBI 

interface

API 

 AIoT 

layer 

App layer

AIoT device RAN reader

AIoT Function or AMF 

with AIoT functionality

SBI 

interface

API 

NEF

Lower 

Layer

Lower 

Layer

AF


Microsoft_Visio_Drawing.vsdx
AIoT AS layer
App layer
AIoT  layer
AIoT AS layer
Lower layer
New AP
Lower layer
New AP
Lower Layer
Lower Layer
SBI interface
API
AIoT layer
App layer
AIoT device
RAN reader
AIoT Function or AMF with AIoT functionality
SBI interface
API
NEF
Lower Layer
Lower Layer
AF



