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Abstract:
This contribution proposes a new solution for KI#3. The solution introduces the role of Companion UE to help locate AIoT devices and select the Readers.
1
Discussion
In AIoT device inventory use cases, the position of the target AIoT devices, if they are not stationary, is usually not certain in the network because AIoT devices may not be able to perform mobility/location updates. For example, AIoT tags attached to a shipment may move across cities or even countries without the network knowing its position. This has created difficulties for inventory or other use cases when an AIoT AF needs to reach the devices through the network. The network may not be able to select proper network functions and Readers that currently serve the target device’s location. Several solutions in the TR don’t describe how AIoT Function/Controller and Readers can be selected for inventory requests. Some solutions assume the AIoT Function/Reader selection can be based on the “area information” which might not be the device’s current area.

In this paper, a new solution is proposed to address the AIoT Function/Reader selection issue, especially for scenarios where the target devices are not stationary. The solution introduces a new role “AIoT Device Companion UE”, which is a normal UE and moves with the AIoT devices. For example, a UE fixed to a pallet or a container may serve as the Companion UE for the AIoT devices moving with the pallet or the container. A Companion UE is able to perform normal mobility/update procedures and support LCS procedures, so its location may be known in the network. By locating the Companion UE that moves with the target devices, the AF and the network are able to reach the devices through properly selected Readers. If a Companion UE is capable of AIoT communication with the AIoT devices that move with it, the Companion UE can also serve as a Reader (or AIoT Intermediate Node) itself.
2
Proposal

It is proposed to adopt the proposed new solution in TR 23.700-13.



* * * * Start of Changes (All new text)* * * *
6.X
Solution #X: AIoT device tracking for inventory
6.X.1
Description
This solution addresses KI#3.
The solution introduces a new role, “AIoT Device Companion UE”, which is a normal UE and moves with the AIoT devices. A Companion UE is able to perform mobility/location update and support LCS procedures with the 5GC. Therefore, a Companion UE’s accurate location may be known in the 5GC. When an AIoT application needs to reach one or a group of AIoT devices through the 5GC, e.g., for inventory purposes, and the target device’s accurate location is not available, the 5GC may locate the Companion UE instead, and select the AIoT Function/Reader that serves the Companion UE’s location, as the target devices are believed to be close to the Companion UE.
The association between the Companion UE and the AIoT devices that move with it can be provided by the AF, or reported by the Companion UE and stored in the 5GC. When a request, e.g. inventory request, is initiated from the AF for a target device, the 5GC may locate the Companion UE based on its mobility information or using LCS procedures. Based on the Companion UE’s location, the 5GC can select the AIoT Function/Reader that serves the location and forward the request to the selected AIoT Function/Reader. 
If the Companion UE is also AIoT capable, it can be directly selected as the Reader and the 5GC can forward the request directly to the Companion UE.
6.X.2
Procedures
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Figure 6.X.2-1: AIoT inventory procedure using Companion UE

1. Multiple AIoT devices move with a Companion UE. The Companion UE obtains a list of AIoT device IDs that move with it, either through preconfiguration or collecting via the radio interface. The UE reports its role of Companion UE and the list of AIoT device IDs it is serving to the AMF/AIoT Function using NAS procedure (e.g. Registration Update).

2. The AMF/AIoT Function stores the association between the Companion UE and AIoT device IDs in UDM.

3. The 5GC receives an inventory request from an AF. The target device ID(s) is indicated in the request.

4. The NEF queries the UDM for information about the target device ID. It discovers that it has a Companion UE. The NEF obtains the serving AMF/AIoT Function address of the Companion UE.

5. The NEF forwards the inventory request to the AMF/AIoT Function and includes the Companion UE ID in the request.

6. The AMF/AIoT Function obtains the Companion UE location from the mobility information or using the LCS procedure.
7. Based on the Companion UE location, the AMF/AIoT Function selects a Reader (e.g. Base Station) that serves the Companion UE’s location and forwards the request to the Reader.

8. The Reader delivers the inventory request to the AIoT devices and receives the response from the devices.

6.X.3
Impacts on services, entities and interfaces
UE:

· Support the role of Companion UE (obtaining AIoT device IDs, report their roles to the network)

AMF/AIoT Function

· Receive and store Companion UE-AIoT device(s) ID association in the UDM
· Select Reader based on Companion UE location
· Forward inventory request to Reader
UDM

· Store Companion UE-AIoT device(s) ID association
· Provide Companion UE information upon query

NEF

· Query Companion UE information from UDM

· Forward inventory request to AMF/AIoT Function
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