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1	Introduction
 In this contribution, we’d like to discuss the interface impacts according to the following SID [1].· RAN3-led:
· Identify necessary impacts on signaling and procedures for CN-RAN interface, to enable:
· Paging  
· Device context management
· Data transport
· Identify RAN architecture aspects, including whether support for split architecture is necessary.
· Identify potential solutions for locating an Ambient IoT device with no specification impact, e.g. reusing existing user location report, or minimal specification impact to convey location information to core network.



2	Discussion
According to the below text in the SID [1], Topology 1 and Topology 2 are to be supported, and the uses cases of indoor inventory and command should be supported. A. [bookmark: _Hlk160560296]Deployment Scenarios with the following characteristics, referenced to the tables in Clause 4.2.2 of TR 38.848:
· [bookmark: _Hlk163336131]Deployment scenario 1 with Topology 1
· Basestation and coexistence characteristics: Micro-cell, co-site
·   Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control
· Basestation and coexistence characteristics: Macro-cell, co-site
· The location of intermediate node is indoor
B.  FR1 licensed spectrum in FDD.
C. Spectrum deployment in-band to NR, in guard-band to LTE/NR, in standalone band(s).
D. Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command). 
· From RAN#104, the study will assess whether the harmonized air interface design (per bullet ‘A’ above) can address the DO-A (Device-originated autonomous) use case, only to identify which part(s) of the harmonized air interface design (per bullet ‘A’ above) is/are not sufficient for the DO-A use case.


[bookmark: _Hlk163390510]The inventory procedure aims to discover devices around the reader and collect their IDs. The command procedure involves reading, writing, or modifying a specific device when the network has knowledge of it. From RAN3’s perspective, RAN3 should initially focus on discussing the impacts of supporting Topology 1, and discuss Topology 2 later based on other WG’s progress, as it may have no impacts on RAN3 if NAS signalling is used between the reader and AIoT controller.
Observation 1, both topology 1 and topology 2 should be supported.
Observation 2, in topology 2, if NAS is used between the UE (reader) and AIoT AMF (AIoT controller), there may be no RAN3 impacts between gNB and AMF.
Proposal 1, RAN3 discuss the interface impacts of supporting topology 1 between RAN and CN first.
Stage2 procedure for topology 1
For Topology 1, we think the stage2 procedure of inventory and command can be as follows


Figure 1 stage 2 procedure for AIoT operation in T1

[bookmark: _Hlk163390498]In step 1, the AIoT AMF sends the AIoT inventory request to the AIoT gNB, along with a specific task ID. The task ID uniquely identifies an AIoT inventory operation.
In step 2-3, The AIoT gNB, acting as the reader, initiates the inventory procedure with the device. Handshake details are based on discussions in RAN1/2.
In step 4, the AIoT device transmits its UL AIoT device info to the AIoT gNB.
In step 5, the AIoT gNB transfer the UL AIoT device info along with the task ID to the AIoT AMF. If it’s inventory only operation, AIoT gNB does not need to have the device context, if it’s inventory + command operation, the AIoT gNB should generate a RAN specific device ID for the device and include it in any device-associated messages. 
In step 6, if further command operation is needed for the specific device, the AIoT AMF sends the AIoT command request to the AIoT gNB, along with the RAN specific device ID, AIoT command and DL AIoT device info (if any).
In step 7-8, the AIoT gNB perform the AIoT command operation, if any, it may transmit the DL AIoT device to the AIoT device, and/or receive the UL AIoT device info from the AIoT device. 
In step 9, the AIoT gNB send the AIoT command response to the AIoT AMF, along with the RAN specific device ID, AIoT command and UL AIoT device info (if any).
The following are detail discussion based on the above stage 2 procedure.
Inventory request
In discussions related to inventory requests from the AIoT AMF to the AIoT gNB, existing paging or paging-like messages have been considered. However, the current NGAP paging signalling relies on the UE Paging Identity IE, which is mandatory. Unfortunately, this structure is not suitable for AIoT inventory requests.
Observation 3, the existing paging message targets a specific UE, with the UE Paging Identity as a mandatory IE. This design does not align with the requirements of AIoT inventory requests.
Proposal 2, Introduce a new class 2 message (e.g., AIoT inventory request) for AIoT inventory request from the AIoT AMF to the AIoT gNB.
Unlike existing paging message, the AMF does not know the AIoT device ID around this gNB before inventory. Therefore, we propose introducing a task ID for each specific inventory request. This accommodates potential multiple inventory tasks from the AIoT AMF.
Proposal 3, include a task ID in the new class 2 message for AIoT inventory request. 
First UL device info transfer and device context issue
To support step 5, we think an initial UE message-like message can be introduced for transmitting the first UL AIoT device info (e.g. the device ID like EPC or tag ID), Whether this AIoT device info should be conveyed as NAS container or through explicit signaling can be further discussed based on progress in other working groups.
[bookmark: _GoBack]Proposal 4, introduce a new class 2 message to transfer the first UL AIoT device info, FFS on whether the UL AIoT device info is NAS container or explicit signalling.
In step 5, In cases of inventory + command operations, the AIoT gNB needs to have device context. To support it, the AIoT gNB should generate a RAN specific device ID for a specific device and include it in any device associated messages, the RAN specific device ID is used to identify a specific device within the RAN that communicates with the AIoT gNB.
As stated in step 5, in case of it’s an inventory-only operation, the device info transmission is one-short, there’s no need to maintain device context, i.e. in step 5, there’s no need to introduce RAN specific device ID. 
If the AIoT gNB needs to maintain the device context, how and when to release the context needs to be further discussed. 
Proposal 5, for inventory + command operation, AIoT gNB generates the RAN device ID for a specific device and includes it in the message that transfer the device specific info.
Proposal 6, for inventory only operation, the device info transmission is one-shot transmission, the AIoT gNB does not need to have device context.
Command operation
The step 6 to step 9 are performed if the command operation is needed. It’s proposed to introduce a class 1 message for command related operation, and the class 1 message is device-associated, i.e. the RAN specific device ID can be introduced in the class 1 message to identify specific device.
Proposal 7, a new class 1 message can be introduced between AIoT AMF and AIoT gNB to support command operation, and this class 1 message is device associated. 
In the Annex, we provided a TP for TR 38.769 to reflect the potential RAN-CN interface impacts for topology 1. 
Proposal 8, RAN3 agrees the TP for TR 38.769 in the Annex.
3	Conclusion
In this contribution, we discussed the RAN-CN interface impacts to support AIoT in topology 1, and have the following observations and proposals.
Observation 1, both topology 1 and topology 2 should be supported.
Observation 2, in topology 2, if NAS is used between the UE (reader) and AIoT AMF (AIoT controller), there may be no RAN3 impacts between gNB and AMF.
Proposal 1, RAN3 discuss the interface impacts of supporting topology 1 between RAN and CN first.
Inventory request
Observation 3, the existing paging message targets a specific UE, with the UE Paging Identity as a mandatory IE. This design does not align with the requirements of AIoT inventory requests.
Proposal 2, Introduce a new class 2 message (e.g., AIoT inventory request) for AIoT inventory request from the AIoT AMF to the AIoT gNB.
Proposal 3, include a task ID in the new class 2 message for AIoT inventory request. 
First UL device info transfer and device context issue
Proposal 4, introduce a new class 2 message to transfer the first UL AIoT device info, FFS on whether the UL AIoT device info is NAS container or explicit signalling.
Proposal 5, for inventory + command operation, AIoT gNB generates the RAN device ID for a specific device and includes it in the message that transfer the device specific info.
Proposal 6, for inventory only operation, the device info transmission is one-shot transmission, the AIoT gNB does not need to have device context.
Command operation
Proposal 7, a new class 1 message can be introduced between AIoT AMF and AIoT gNB to support command operation, and this class 1 message is device associated. 
Proposal 8, RAN3 agrees the TP for TR 38.769 in the Annex.
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5	Annex (TP for TR 38.769)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc160111600]6.3	Impacts on CN-RAN interface
Editor’s note: Corresponds to the first RAN3 objective in the SID.
[bookmark: _Toc45104743][bookmark: _Toc45883226][bookmark: _Toc51763505][bookmark: _Toc52266319][bookmark: _Toc64445097][bookmark: _Toc73980456][bookmark: _Toc88651152][bookmark: _Toc98351682][bookmark: _Toc98747980][bookmark: _Toc105704366][bookmark: _Toc106108484][bookmark: _Toc107829456][bookmark: _Toc112703215][bookmark: _Toc162627435]6.3.x1	Inventory operation
Figure 6.3.x1-1 shows the Inventory Operation in Topology 1.


Figure 6.3.x1-1: AIoT Inventory Operation in Topology 1
In step 1, the AIoT AMF sends the AIoT Inventory Request message to AIoT gNB, along with a Task ID to identify a specific AIoT operation.
In step 2, AIoT Inventory operation is performed.
In step 3, the AIoT gNB sends the UL AIoT Device Info Transfer to AIoT AMF, including the Task ID and AIoT device info.
Editor Note: FFS on whether AIoT device info is per device or per task. FFS on whether AIoT device info is included in a NAS container or explicit IE.
6.3.x2	Command Operation
Figure 6.3.x2-1 shows the Command Operation in Topology 1.


Figure 6.3.x2-1: AIoT Command Operation in Topology 1
In step 1, the AIoT AMF sends the AIoT Command Request message to AIoT gNB, along with a RAN device ID to identify a specific AIoT device.
In step 2, AIoT Command operation is performed.
In step 3, the AIoT gNB sends the AIoT Command Response message to AIoT AMF, including the RAN device ID and AIoT device info if any.
<<<<<<<<<<<<<<<<<<<< Change Ends >>>>>>>>>>>>>>>>>>>>
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