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Introduction
RAN#103 approved SI for Ambient IoT in [1]. While the lead group is RAN1, there are several items for RAN2. Following is one of the objectives:
	2. Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope, including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848. 
<<skip>>
· 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.
<<skip>>

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.



This document provides our view about paging aspects for Ambient IoT.

Background
The study item description indicates that both topology 1 and topology 2 are to be studied, as specified in TR 38.848 [2]. The two topologies generally refer to the scenarios illustrated by following figures and description from TR 38.848:
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Figure 4.2.1.1-1: Topology 1
In Topology 1, the Ambient IoT device directly and bidirectionally communicates with a base station. The communication between the base station 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.
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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 base station. 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.
As captured in TR 38.848, most of the existing wireless communication devices are powered by batteries that need to be replaced or recharged manually. However, as captured in the SID, this study shall target for an IoT segment well below the existing 3GPP IoT technologies, e.g. NB-IoT, eMTC, RedCap, etc., to cater to numerous new markets requiring new IoT technologies of supporting battery-less devices with no energy storage capability or devices with energy storage that do not need to be replaced or recharged manually.
The study item document also identifies different device characteristics for Ambient IoT, with significantly lower peak power consumption w.r.t. existing 3GPP technologies.
With the above in mind, we provide our views on the paging aspects in the next section, which are applicable to both topologies and all device types.  

Discussion 
As discussed above, since the targeted peak power consumption is well below existing 3GPP IoT technologies, it is imperative that the communication protocols will need as much simplicity as possible. Below, we discuss how the paging aspects can be simplified for Ambient IoT.
Legacy (Uu-based) paging message reception
As described in our companion paper R2-2402929 [5], AIoT devices should not be expected to support ASN.1 encoding/decoding or legacy RRC messages. As such, AIoT device should not be expected to support legacy Uu-based paging message reception. 
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This means that in Topology 1, the gNB  doesn’t transmit legacy paging messages directed towards AIoT device. In topology 2 where the UE is the reader, the legacy Uu-based paging message from gNB is only targeted to the UE (not to the AIoT device). As discussed in our companion paper R2-2402928 [3], the communication between the Reader and AIoT device is based on command-response procedure. In other words, for both topologies, initiating any communication towards the AIoT device(s) is a Reader function achieved based on inventory message or a command message. And the AIoT device’s response should be agnostic to the topology.
[bookmark: _Toc163144194][bookmark: _Toc163144292][bookmark: _Toc163144327][bookmark: _Toc163153188][bookmark: _Toc163159727][bookmark: _Toc163160016]For both topologies, initiating any communication towards the AIoT device(s) is a Reader function achieved based on inventory message or a command message. And the AIoT device’s response should be agnostic to the topology.
[bookmark: _Toc163144286][bookmark: _Toc163144330][bookmark: _Toc163144343][bookmark: _Toc163153191][bookmark: _Toc163159721][bookmark: _Toc163160019]For both topologies, initiating communication towards the AIoT device(s) is a Reader function using inventory message or a command message. The AIoT device’s response should be agnostic to the topology.

AIoT inventory and commands towards the AIoT device
In both topologies, inventory refers to determining the identity of all or a subset of AIoT devices within the range of Reader(s). The AIoT application sends the inventory request optionally including the information such as a list of Reader IDs or area information to limit the inventory to specific group of Readers, the filter criteria to limit the inventory to certain AIoT devices matching the criteria. This is being discussed in SA2.
Therefore, solutions should support sending a command to a specific AIoT device or a set of AIoT devices. 
[bookmark: _Toc163123130][bookmark: _Toc163123163][bookmark: _Toc163123245][bookmark: _Toc163133443][bookmark: _Toc163133561][bookmark: _Toc163143737][bookmark: _Toc163144195][bookmark: _Toc163144293][bookmark: _Toc163144328][bookmark: _Toc163153189][bookmark: _Toc163159728][bookmark: _Toc163160017]SA2 is discussing the details on the command protocol as well as the procedures for Ambient IoT Application Function to trigger AIoT inventory and AIoT command.
Each Reader that received the inventory request should trigger the inventory procedure to discover or trigger AIoT devices to perform AIoT access procedure. In inventory procedure, Reader attempts to discover all or a subset of AIoT devices in the range of Readers. In that sense, before the Reader performs the inventory, the Reader has no information on how many AIoT devices or which specific AIoT devices are or maybe nearby the Reader.
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[bookmark: _Toc163123016][bookmark: _Toc163123160][bookmark: _Toc163123242][bookmark: _Toc163133447][bookmark: _Toc163133558][bookmark: _Toc163143741][bookmark: _Toc163144288][bookmark: _Toc163144332][bookmark: _Toc163144345][bookmark: _Toc163153193][bookmark: _Toc163159723][bookmark: _Toc163160021]Group command directed towards a set of AIoT devices will be supported.

For AIoT command, the AIoT controller or application function can indicate the last known reader to initiate AIoT command towards the AIoT device(s). However, the last known reader may not be able to reach the AIoT device(s). In such case, the AIoT controller/AF may perform escalation techniques which are outside of RAN2 discussion scope.
[bookmark: _Toc163123017][bookmark: _Toc163123161][bookmark: _Toc163123243][bookmark: _Toc163133448][bookmark: _Toc163133559][bookmark: _Toc163143742][bookmark: _Toc163144289][bookmark: _Toc163144333][bookmark: _Toc163144346][bookmark: _Toc163153194][bookmark: _Toc163159724][bookmark: _Toc163160022]RAN2 assumes the AIoT controller or application function indicates the last known reader to initiate AIoT inventory or command towards the AIoT device(s).

[bookmark: _Toc163116889][bookmark: _Toc163116949][bookmark: _Toc163117034][bookmark: _Toc163121681][bookmark: _Toc163123355][bookmark: _Toc163131163][bookmark: _Toc163131201][bookmark: _Toc163131515][bookmark: _Toc163143297][bookmark: _Toc163143743][bookmark: _Toc163144290][bookmark: _Toc163144334][bookmark: _Toc163144347][bookmark: _Toc163153195][bookmark: _Toc163159725][bookmark: _Toc163160023]Reader that received the inventory request or command request from the AIoT controller/ application function initiates the corresponding procedure to trigger all or a subset of AIoT devices (as indicated in the request from AIoT controller/application function) to perform AIoT access and optionally data reporting procedure.

However, it should be noted that this should not mean a AIoT reader creates a cell. Additionally, concept of tracking area would not be supported by AIoT device. AIoT device should not be required to support TAC update procedure.
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Summary 
Based on the discussion above, we have following observations: 
Observation 1.	For both topologies, initiating any communication towards the AIoT device(s) is a Reader function achieved based on inventory message or a command message. And the AIoT device’s response should be agnostic to the topology.
Observation 2.	SA2 is discussing the details on the command protocol as well as the procedures for Ambient IoT Application Function to trigger AIoT inventory and AIoT command.

Based on these observations and discussion above, we have the following proposals:
Proposal 1:	AIoT device does not support legacy (Uu-based) paging message reception.
Proposal 2:	For both topologies, initiating communication towards the AIoT device(s) is a Reader function using inventory message or a command message. The AIoT device’s response should be agnostic to the topology.
Proposal 3:	Dedicated command directed towards a specific AIoT device will be supported.
Proposal 4:	Group command directed towards a set of AIoT devices will be supported.
Proposal 5:	RAN2 assumes the AIoT controller or application function indicates the last known reader to initiate AIoT inventory or command towards the AIoT device(s).
Proposal 6:	Reader that received the inventory request or command request from the AIoT controller/ application function initiates the corresponding procedure to trigger all or a subset of AIoT devices (as indicated in the request from AIoT controller/application function) to perform AIoT access and optionally data reporting procedure.
Proposal 7:	Tracking area concept is not used for the AIoT devices. Consequently, TAC update procedure is not supported by AIoT devices.
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