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Abstract: a new solution to support information transfer from the Ambient IoT devices
1. Introduction/Discussion
This contribution is prepared to propose a new solution for Ambient IoT.
2. Text Proposal
[bookmark: _Toc517082226][bookmark: _Toc519004414]It is proposed to approve the following changes in TR 23.700-13 v0.3.0.
[bookmark: _Toc513028450]FIRST CHANGE (All text is new)
[bookmark: _Toc160698660]6.x	Solution #x: 5GC support for gNB to optimize AIoT communications 
[bookmark: _Toc160698661]6.x.1	Description
This solution address aspects of key issue #3 on Support of Ambient IoT Services.
This solution targets DO-DTT traffic types where multiple AIoT devices respond to the same reader, applied for both Topology 1 and 2. 
In a scenario where a service operation is requested with a timeout indicating the period within which it expects responses, the 5GC/gNB may discard responses from target AIoT devices if they arrive after the specified timeout has expired.
This solution proposes a mechanism to minimize discarded responses by assisting the gNB in optimizing the random access parameters.
[bookmark: _Toc160698662]6.x.2	Assumptions
This solution is designed with the following assumptions:
· Random access scheme such as slotted ALOHA is used for AIoT communication.
· The random backoff interval in the random access scheme is set as a random number between 0 and 2^Q-1 slots. Shorter Q values facilitate quicker response times in subsequent attempts.
· The Q value can be dynamically calculated by the reader on a per-device, a per-group or a per-reader basis, taking into account local factors such as radio link conditions, as well as guidance information provided by the 5GC. This calculated value is then transmitted to the AIoT devices via AIoT MAC protocols.
NOTE: Further coordination with RAN WG2 is needed for further alignment of the random access scheme and its parameters.  
6.x.3	Procedures


Figure 6.x.3-1: Information Flow for AIoT communication optimization
1. The AF sends an AIoT service request (e.g., inventory, read) to the 5GC (e.g., an entity in the 5GC responsible for AIoT service handling such as AIoTF as proposed in solution#11). The AF includes the following information: 
· A list of target AIoT device IDs 
· Timeout info to indicate the period within which the AF expects responses from all the target AIoT devices.
· Optionally, device priority (e.g., a device with higher priority is assigned a shorter Q value) 
· Optionally, group priority (e.g., devices belong to a specific group may have higher priority)
· Optionally, service priority (e.g., an inventory service may have higher priority than a read service)
2. The 5GC derives the guidance information necessary for calculating the Q value based on the information provided by the AF in step 1. This guidance information may include the following:
· Timeout info to indicate the period within which the AF expects responses from all the target AIoT devices.
· An indication specifying whether the Q value should be calculated on a per-device, a per-group or a per-reader basis.
· Optionally, a suggested Q value that can maximize the probability of the target AIoT devices meeting the requested timeout, possibly based on statistical information
· Optionally, priority information for individual devices.
· Optionally, priority information for device groups.
· Optionally, priority information for the request itself.
3. The 5GC signals the created Q value guidance information to the serving AIoT reader when it forwards the AIoT service request.
4. The reader then configures the reader's MAC including the Q value accordingly. This may happen based on dynamic (even per device or group) basis. 
5. The reader sends an AIoT service request to the AIoT devices, including the target device IDs, the derived MAC including the Q value.
6. The AIoT devices matching their device IDs with the required target device IDs provide their responses, applying the random access scheme with the given Q for the random backoff.
7. The reader and 5GC forward the responses to the AF. 
8. The actual conformance to the timeout may be determined by the 5GC.
9. The 5GC requests the reader to update (i.e., increase or decrease) the Q value for calibration purposes. 
[bookmark: _Toc160698663]6.x.4	Impacts on services, entities and interfaces
Entity in 5GC, responsible for AIoT service handling (e.g., AIoTF as proposed in solution#11) :
· Supports deriving Q value guidance information.
AIoT reader (e.g., gNB or UE) :
· Supports deriving Q value based on the guidance information provided by the 5GC. 
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