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1	Introduction
This paper discuss’ the general aspects of AIoT such as terminology and architectural design.
2	Discussion
2.1	Terminologies
In RAN1#116 different terminologies were discussed, whereof the first is not to use random-access, as this has legacy behaviour definitions. Instead, RAN1 discussed using the term contention-based access.
Observation 1: RAN1 discussed to used the term contention-based access instead of random access to avoid confusion with legacy specification.
Furthermore, RAN1 also agreed on the different device types and definitions;
	RAN1 defined
	
	Corresponding device in SID

	Device 1
	
	‘Device i’ with backscattering i.e. ~1 µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, neither DL nor UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally

	Device 2a
	
	‘Device ii’ with backscattering i.e ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally

	Device 2b
	
	‘Device ii’ with internal generation of D2R (UL) signal i.e. ≤ a few hundred µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission is generated internally by the device



Observation 2: RAN1 defined three device types, Device 1, 2a, and 2b to differentiate the two options for “Device ii”.
With respect to the links between AIoT devices and the reader, with the reader being either gNB or an intermediate node, it was proposed to adopt the following, to avoid collision with legacy spec:
· R2D reader to device (to avoid “DL”)
· D2R device to reader (to avoid “UL”)
· CW2D “CW emitter” to device
Observation 3: RAN1 has defined the links between the reader and device as R2D, D2R instead of downlink and uplink, respectively.
Proposal 1: RAN2 to adopt and follow the RAN1 terminologies:
· Contention-based access, instead of random access
· R2D for the reader to device
· D2R for the device to reader
· CW2D – pending RAN1 decision
· Device 1, Device 2a, and Device 2b
RAN plenary mentions in the SID a ‘paging’ signal, however the signal carried on the R2D link is fundamentally different that the legacy network paging signal and thus this terminology should also be differentiated. Since paging is a RAN2 topic, we assume this decision would be up to RAN2. Some of the differenced between the legacy paging and paging in the AIoT work is:
· Legacy paging is sent in specific paging occasions with periodicity sent by the network, whereas at least a Device 1/2a has no capabilities of waiting or knowing such occasions,
· Legacy paging triggers network operation and is mainly intended for RRC_INACTIVE, or RRC_IDLE, whereas AIoT devices are to be considered stateless,
· AIoT ‘paging’ may or may not be a part of the CW
· AIoT ‘paging’ may or may not contain data i.e. device ID or data the device is expected to store
Observation 4: AIoT paging mechanism is significantly different than legacy paging.
Proposal 2: RAN2 to agree to adopt either “(data) activation signal” or “AIoT paging” instead of simply “paging” for the R2D signal able to trigger the AIoT device to transmit data on the D2R link, or store data on the device.
2.2	Topology considerations
The SID considers two topologies, where the reader device is either the gNB (Topology 1) or an intermediate node such as an appropriately capable UE (Topology 2). In practical deployments, both topologies can be configured on demand depending on current conditions (eg, limited uplink range of the AIoT device in Topology 1 may require switching to Topology 2 operation).
Both topology 1 and 2 are depicted with only a single gNB or intermediate node. In our understanding the configuration may either be bi- or monostatic, relating to which readers is sending and/or receiving data over R2D and D2R.
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Figure 1 Topology 1
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[bookmark: _Ref162621118][bookmark: _Ref163137814]Figure 2 Topology 2.
Figure 1, depicts this understanding, with a grey node added as a second intermediate node. Whether/how the CW emitter will be a part of a reader, or a separate device, would be up to RAN1. Similarly, we understand that all study on the CW emitter in general should be up to RAN1.
Proposal 3: RAN2 to set the WA that readers sending and receiving the signal on R2D link and D2R links, respectively can be two different nodes for both topology 1 and 2. 

Proposal 4: RAN2 to deprioritise the study on the CW emitter.
From practical point of view, any AIoT study aspects should be independent of the topology type and parameters. In other words, the protocol principles and signalling features should be universally applicable to both Topologies 1 and 2. Strictly speaking, topology selection may be seen as rather a RAN1 matter as the critical decision-making inputs in this context are derived from radio measurements.
Proposal 5: RAN2 should aim to design topology 1 as a baseline for topology 2.
In terms of basic architecture, 5G core provides information on reader selection. A natural reuse of the current core architecture would consist in assuming that;
· AIoT AF is responsible for application-layer procedures such as issuing a “read” command for instance using the activation signal (paging),
· UDM / NEF perform authentication and authorization tasks as well as identify the serving AMF,
· AMF-like entity engages in tracking of AIoT-capable device as well as reader selection (to be implemented as AIoT-enhanced AMF or as “legacy” AMF supported by providing a stand-alone AIoT function),
· UE / gNB for communications in the role of readers with the AIoT devices.
Proposal 6: RAN2 take as a working assumption the existence of AMF-like entity for the tracking of AIoT devices and selection of readers. 
The assumption of an AMF-like entity for AIoT device tracking leads to several design options such as reusing existing protocols such as RRC,NAS and/or NGAP for D2R and R2D. Conversely, in Topology 1, the AMF can either support the gNB or delegate its role to the gNB. Since the assumption of an AMF-like entity is in SA2 scope, we make the following proposal:
Proposal 7: RAN2 aims to reuse NAS and/or NGAP signalling for reader communications - on both control and data plane.
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Figure 3 Visualization of working assumption on AMF-like entity for AIoT device / reader tracking.
Although AIoT mobility aspects are not considered in SID, the reader (particularly in Topology 2) can frequently move, thereby requiring a new reader selection as compared to the information available at 5G core. In this case, the 5G core will also provide information on available readers capable to provide coverage in a particular coverage area. 
In this context, the gNB can initiate a procedure to fine-tune reader selection based on radio conditions between readers and the AIoT devices and the readers.
Proposal 8: RAN2 to study how the gNB can assist reader selection based on the information received from the AMF-like entity.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: RAN1 discussed to used the term contention-based access instead of random access to avoid confusion with legacy specification.
Observation 2: RAN1 defined three device types to differentiate the two options for “Device ii”.
Observation 3: RAN1 has defined the links between the reader and device as R2D, D2R instead of downlink and uplink, respectively.
Proposal 1: RAN2 to adopt and follow the RAN1 terminologies:
· Contention-based access, instead of random access
· R2D for the reader to device
· D2R for the device to reader
· CW2D – pending RAN1 decision
· Device 1, Device 2a, and Device 2b
Proposal 2: RAN2 to agree to adopt either “(data) activation signal” or “AIoT paging” instead of simply “paging” for the R2D signal able to trigger the AIoT device to transmit data on the D2R link, or store data on the device.
Proposal 3: RAN2 to set the WA that readers sending and receiving the signal on R2D link and D2R links, respectively can be two different nodes for both topology 1 and 2. 

Proposal 4: RAN2 to deprioritise the study on the CW emitter.
Proposal 5: RAN2 should aim to design topology 1 as a baseline for topology 2.
Proposal 6: RAN2 take as a working assumption the existence of AMF-like entity for the tracking of AIoT devices and selection of readers. 
Proposal 7: RAN2 aims to reuse NAS and/or NGAP signalling for reader communications - on both control and data plane.
Proposal 8: RAN2 to study how the gNB can assist reader selection based on the information received from the AMF-like entity.
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