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[bookmark: _Toc462478989][bookmark: _Hlk154651783]Abstract of the contribution: This paper proposes a new solution that enables AIoT devices to report availability without running timers.
1	Discussion
This paper proposes a new solution for Key Issue #2 - Identification, Subscription, Registration and Connection management.
2	Proposal
It is proposed to include the following changes in TR 23.700-13.

[bookmark: _Toc93073650]		* * * * Start of Changes – All New Text * * * *
[bookmark: _Toc157674380][bookmark: _Toc157682321]6.x	Solution #x: Availability Reporting without Ambient IoT Device Timers 
[bookmark: _Toc157674382][bookmark: _Toc157682323]6.x.1	Functional Description
This solution focuses on the registration management and/or connection management aspects of Key Issue #2 "Identification, Subscription, Registration and Connection management". 
The main principle of the proposal is that the architecture should support a way for the Ambient IoT Device to determine when it needs to perform a control plane procedure without requiring the Ambient IoT device to always run timers (e.g. a periodic registration timer). 
In this solution, the network can send a “check-in” time value to the Ambient IoT Device in any procedure. The Ambient IoT Device stores the time value while it sleeps and does not have to run any timers. When the Ambient IoT Device wakes up from a sleep state, the Ambient IoT Device will read time information that is broadcasted from the network or an intermediate node. If the broadcasted information indicates that the time is past the “check-in” time, then the Ambient IoT Device will initiate a control plane procedure.
This approach will help ensure that the Ambient IoT Device will not go a long period of time without announcing its availability (e.g. registering) and will also help ensure that the Ambient IoT Device does not initiate control plane procedures too often.
[bookmark: _Toc157674383][bookmark: _Toc157682324]6.x.2	Procedures
Figure 6.x.2-1 shows the procedure.



[bookmark: _CRFigure4_16_7_21]Figure 6.x.2-1: Procedure for Ambient IoT Device Availability Reporting

In Step 1, Upon network or IN trigger (e.g., activation signal, inventory request, not shown in the figure) the Ambient IoT Device sends any control plane request to the network. For example, it may be a device Registration request or a Inventory report. This control plane request informs the network that the Ambient IoT Device is still present in the network..
In Step 2, the Ambient IoT Device receives a control plane response from the network. The response includes a time value, e.g. “yyyy:mm:dd hh:mm:ss”. The time value indicates to the Ambient IoT Device that the device should send another control plane request sometime after the time value. The network node that assigns the time value depends on the overall architecture of the network that the Ambient IoT Devices connect to, but would most likely be the network function where control plane messages terminate and/or the network function that keeps track of Ambient IoT Device’s presence in the network.
The Ambient IoT Device is allowed to initiate a control plane request before the time value, for example, to report a detected event. However, the time value will help ensure that the Ambient IoT Device will not go a long period of time without announcing its availability (i.e. registering) and will also help ensure that the Ambient IoT Device does not initiate control plane procedures too often.
In Step 3, the Ambient IoT Device enters the sleep state. Timers do not need to run in the Ambient IoT Device and no real-time clock needs to be maintained by the Ambient IoT Device.
In Step 4, the Ambient IoT Device is energized or triggered. The trigger could be an activation signal that is received from the Network or Intermediate Node. Also, the trigger may be that the Ambient IoT Device has harvested enough energy to transmit.
In Step 5, the Ambient IoT Device wakes up because of the trigger.
In Step 6, the Ambient IoT Device reads time information that is broadcasted by the Network or Intermediate Node. If the time information indicates that the current time is earlier than the time value that was received in Step 2, then the Ambient IoT Device can return to the sleep state of Step 3. If the time information indicates that the current time is equal to or later than the time value that was received in Step 2, then the Ambient IoT Device indicates its availability to the network by proceeding to Step 7.
In Step 7, In response to 4a/4b trigger, tthe Ambient IoT Device sends any a control plane request to the network.
In Step 8, The network updates the device’s availability info (e.g., its current area, associated Reader, etc.). the Ambient IoT Device receives a control plane response from the network.  The network may take the opportunity to send data in a response or new request to the device. The response or new request may includes a new time value.
NOTE 1:	If the network doesn’t receive the device’s check-in message long after the check-in time, the network may consider the device not present in the network.
[bookmark: _Toc157674384][bookmark: _Toc157682325]6.x.3	Impacts on existing services, entities and interfaces
Network:
· Sends a time value to the Ambient IoT Device.
RAN/Intermediate Node UE:
· Broadcast time information
Ambient IoT Device:
· Receives and stores a time value from the network.
· Reads broadcasted time information.
· Compares the broadcasted time information with the value that was received from the network and uses the comparison to detect if it needs to send a control plane request.

* * * * End of Changes * * * *
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