[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #126	R2-2405305
Fukuoka, Japan, May 20th – 24th, 2024

[bookmark: Source]Agenda item:	8.2.2
Source: 	China Telecom
Title:	Discussion on stage-2 aspects for Ambient IoT
WID/SID:	FS_Ambient_IoT_solutions
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
In last RAN2 meeting, the Rel-19 WI of Ambient IoT was widely discussed and much progress has been made. Regarding the general aspects for Ambient IoT, the following agreements were reached.
	Agreements
1 Unless explicitly stated all agreements apply to all device types and for both topologies.  
2 From RAN2 perspective, the aim is that the design on the interface between reader and A-IoT device is common for topology 1 and topology 2.  
3 RAN2 will support two use cases, “inventory” and “command”.  The definition, detailed wording is FFS
4 Baseline procedure:
Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond; Details FFS
Step B: Triggered device(s) performs the random access-like procedure, if needed; Details FFS
Step C: The device may perform the data communication with the reader as needed,: Details FFS
5 We will study the support of both “inventory” and “command” in the same procedure.  
6 FFS if Initial Trigger Message can also include “command”.  
7 RAN2 will continue the study of ambient IoT assuming no support of AS security until SA3 provides further input.   


However, there are still many stage-2 open issues left for further discussion. In this contribution, we would like to share our opinions on further details of stage-2 aspects for Ambient IoT.
2 Discussion
General aspects on the support of A-IoT use cases 
In last RAN2 meeting, RAN2 confirms that two use cases including “inventory” and “command” will be supported, but the definition and detailed wording remain FFS.
For “inventory”, it is used to gather the A-IoT device information such as device ID(s) of a single or a group of A-IoT devices, which may involve inventory of the devices that are not inventoried yet or re-inventory of the devices that have been inventoried before. When designing the inventory procedure, both cases shall be considered. Whether there is any difference in the details of inventory procedure could be further studied.
Proposal 1: The inventory procedure could be used for inventory of the devices that are not inventoried yet or re-inventory of the devices that have been inventoried before. 
For “command”, it may be used to indicate or modify the A-IoT device’s further behaviour, e.g. read command to get A IoT devices’ status, or write command to modify the data stored in devices or to disable the devices. Considering the limited capability of A-IoT devices, it is possible that the command from NW might be missed by the devices due to poor channel quality, out of power, or even moved to other area. From NW’s perspective, it would not be aware of whether the command has been successfully received or executed by the devices without a feedback or response from the devices. Thus, for command procedure, a command and response mode shall be considered, that is both R2D and D2R data transmission would be assumed, to help the NW to know whether the command procedure is completed successfully or not.
Proposal 2: For command procedure, a command and response mode (i.e. both R2D and D2R data transmission) shall be considered to help the NW to know whether the command procedure is completed successfully or not. 
Besides, considering the command service is quite important since it may carry command to overwrite the data stored by the devices or command to disable some devices. It requires some kind of prior authentication by the CN before sending the command to the devices. In last RAN2 meeting, RAN2 agreed to study the support of both “inventory” and “command” in the same procedure. For this case, there is no such security issue since the inventory procedure can help the NW to identify the certified devices before sending the command. And for the “inventory + command” case, it is reasonable that the command procedure aims to send command(s) to a single or a group of devices which have been inventoried before.
Observation 1: The “inventory + command” case, the command procedure aims to send command(s) to a single or a group of devices which have been inventoried before.
In last RAN2 meeting, whether the Initial Trigger Message can also include “command” remains FFS. If command is allowed to be included in the Initial Trigger Message, the case of command-only could be supported. However, considering the importance of the command service and the potential security issue, it seems necessary for the CN to guarantee that the command-only procedure shall only involve the deceives acknowledged by the CN. To guarantee the legality of the devices is up to SA2 and SA3 decision. To make progress, RAN2 can send LS to SA2 and SA3 to check their consideration on supporting the command-only case.
Proposal 3: Regarding whether to allow including “command” in the Initial Trigger Message, RAN2 to send LS to SA2 and SA3 to check their considerations on this issue.
Based on the above, regarding the stage-2 overall procedure/message flow, RAN2 could first focus on the “inventory” and “inventory + command” cases. 
Proposal 4: RAN2 could first focus on the stage-2 overall procedure/message flow for the “inventory” and “inventory + command” cases.
Stage-2 overall procedure
In last RAN2 meeting, the following baseline procedure was agreed.
· Step A: Based on the service request, the reader sends the Initial Trigger Message indicating device(s) that need to respond; Details FFS
· Step B: Triggered device(s) performs the random access-like procedure, if needed; Details FFS
· Step C: The device may perform the data communication with the reader as needed,: Details FFS
Considering the general aspects on supporting the “inventory” and “inventory + command” use cases as analysed in Clause 2.1, the potential stage-2 message and procedure steps are showed as follows.
The overall procedure may consist of the following steps:
Step 0. The CN may send the service request to the Reader(gNB) for Ambient Iot service indicating which device(s) needs to respond. (Details are up to RAN3/SA2 decision.)
[bookmark: _GoBack]Step 1. The gNB sends Initial Trigger Message to a single or a group of devices indicating which device(s) to response.
Step 2. The selected A-IoT device(s) may perform access procedure. Both contention-based access procedure and contention-free access procedure could be performed based on different scenarios.
· When multiple devices are selected by the Reader according to the service request from CN, the contention-based access procedure could be performed by those selected devices.
· When only a single device is selected by the Reader according to the service request from CN, a contention-free access procedure could be performed by the selected device.
Step 3. For the device(s) that access successfully, further DL/UL data transmission may occur based on different A-IoT service requests.
· For the “inventory” case, the selected device could send D2R data (e.g. the device ID) to the Reader/gNB. The Reader/gNB will forward the data received from the device(s) to the CN for inventory.
· For the “inventory + command” case, the selected device could first send D2R data (e.g. the device ID) to the Reader/gNB. The Reader/gNB will forward the data received from the device(s) to the CN for inventory. Then there would be subsequent R2D data transmission (e.g. DL command) and D2R data transmission (e.g. a response/feedback to the DL command).


Fig.1 Potential stage-2 message flow for Ambient IoT
Proposal 5: RAN2 to consider the above overall procedure steps and stage-2 message flow for Ambient IoT.
3 Conclusion
In this contribution, we discuss stage-2 aspects for Ambient IoT. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: The inventory procedure could be used for inventory of the devices that are not inventoried yet or re-inventory of the devices that have been inventoried before. 
Proposal 2: For command procedure, a command and response mode (i.e. both R2D and D2R data transmission) shall be considered to help the NW to know whether the command procedure is completed successfully or not. 
Proposal 3: Regarding whether to allow including “command” in the Initial Trigger Message, RAN2 to send LS to SA2 and SA3 to check their considerations on this issue.
Proposal 4: RAN2 could first focus on the stage-2 overall procedure/message flow for the “inventory” and “inventory + command” cases.
Proposal 5: RAN2 to consider the above overall procedure steps and stage-2 message flow for Ambient IoT.
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