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This paper looks into use cases and deduces system functions and related exchange of information between the involved entities (AIoT device, AIoT enabled UE, AIoT capable NG-RAN and AIoT capable 5GC), as of the general scope defined in the RAN SID [1].
Observations and proposals stemming from requirements are taken into account as well.
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2.1	Use Cases
There are two major use-cases to be studied:
-	Inventory:
the main purpose is to discover what goods (e.g. boxes, containers, packages, tools) are present in a specific area. Upon request sent by the network within the specific area, Ambient IoT devices attached to these goods report an identifier associated with the good, possibly supplemented with other information such as status, measurement results and/or location. (see TS 22.369 [2])
-	Command
There is no explicit definition of “command” yet available, but associating this term with the use-cases elaborated by SA1 in TR 22.840 [3] reveals that “command” is related to changing operational state of the AIoT device and not only retrieving information stored at the device but also “writing” data.
The RAN SID [1] explicates that the study should focus on indoor scenarios.
Further,the RAN SID [2] also explicates RAN3 to study solutions for locating an AIoT device (the SID talks about “with no specification impact” whatever that may mean).
2.2	Topologies to be studied in Rel-19
The RAN SID [1] explicates two topologies (as of TS 22.369 [2] and TR 38.840 [4]):
-	Topology 1: direct communication between the AIoT device and the network
-	Topology 2: indirect communication between the AIoT device and the network, via an intermediate node, e.g. an AIoT enabled UE.
2.3	Functions deduced from the Use cases and topologies
The following functions can be assumed to be executed between 5GC and NG-RAN (and further to the AIoT enabled UE and AIoT device itself).
For AIoT devices not capable of triggering communication with the 5GS, it is assumed that a dedicated Carrier Wave (CW) is provided in order to provide sufficient energy for the AIoT device to communicate. Whether and how the CW carries information as well is subject to other WGs to discuss.
2.3.1	Identification of the 5GS towards the AIoT device
This function would require the 5GS to provide sufficient information to the AIoT device to allow the AIoT device to decide whether it is allowed to react (in terms of inventory or command), should (re-)register to the network or should not react at all.
Information provided by 5GS: 
at least network identification (PLMN ID; SNPN ID). Dependent on the requirements for periodical/mobility registration, an “Area ID” and timing information needs to be provided.
Involvement of NG-RAN: 
It is expected that this information is provided explicitly by NG-RAN to the AIoT device
It is also expected that this function is performed by NG-RAN during any other NG-RAN AIoT function.
2.3.2	Registration: Identification, Authorization and Registration of the AIoT device towards the 5GS
This information establishes a secure communication between the AIoT device and the 5GS.
Information exchanged: 
An AIoT identification provided by the AIoT device, a temporary AIoT identification by the 5GS, key material and mutual authentication.
Involvement of NG-RAN:
It is not expected that NG-RAN processes any of the data exchanged between the AIoT device and the 5GC, apart from routing identifiers (e.g. in order to find the proper 5GC entity processing the Registration).
It is expected that NG-RAN runs this function for a sufficient amount of time to allow all AIoT devices required to react to do so.
2.3.3	Inquiry of the presence of all or a subgroup of AIoT devices within a certain area
This information enables the 5GC to trigger NG-RAN identifying (a group of) AIoT devices present in the indicated area.
Information exchanged:
5GCNG-RAN: AIoT device identification (e.g. explicit list, or with filters, or a single ID, or none at all), potentially per area identification (FFS whether a new area concept is necessary or existing like node ID, cell ID, Tracking Area, etc. can be used), potentially inventory characteristics (periodic, on-demand, ...) if deemed necessary.
NG-RANAIoT device (potentially via intermediate node): AIoT device identification(s) as applicable per indicated area, (and necessary Uu interface resource control info).
AIoT deviceNG-RAN (potentially via intermediate node): AioT device identification, device capability info.
NG-RAN5GC: AIoT device identification (explicit list, if applicable: per indicated area).
Involvement of NG-RAN:
Apart from radio resource control functions (subject to RAN2 discussions), it is expected that NG-RAN processes AIoT device identification and area information.
It is expected that NG-RAN runs the Inquiry function for a sufficient amount of time to allow all AIoT devices required to react to do so.
Whether it is necessary to provide an intermediate report to 5GC can be discussed later.
2.3.4	Command: Commanding AIoT devices to change status
NOTE:	“Status Change” may refer to either perform a read or write operation or to change the operational state of the AIoT device.
We expect the resulting system functions for the “Command” function to build upon the “Inquiry” function, with the difference that the information exchanged between the AIoT device and the 5GS contains additional information (to retrieve, to write, to change operational state).
Information exchanged:
5GCNG-RAN: Same as for the Inquiry function, with additional “command” information added per AIoT device.
NG-RANAIoT device (potentially via intermediate node): AIoT device identification(s) as applicable per indicated area, additional command information.
AIoT deviceNG-RAN (potentially via intermediate node): AIoT device identification, additional “command” information.
NG-RAN5GC: AIoT device identification (explicit list, if applicable: per indicated area) with additional command information.
Involvement of NG-RAN:
The same as for the Inquiry function, it is expected that “command” information is transparent to NG-RAN (and the intermediate node)
2.3.5	Locating AIoT devices
Locating AIoT devices builds upon the Inquiry functions.
If studies reveal that coarse location (on e.g. cell) is sufficient for all the use cases to be supported, this function could be almost entirely supported by the Inquiry function already. It might be regarded as a final protocol detail how to trigger NG-RAN to provide location information and in which way NG-RAN provides Location Information per AIoT device.
Information exchanged:
5GCNG-RAN: Same as for the Inquiry function, an additional trigger to provide for certain AIoT devices Location Information.
NG-RAN5GC: per requested AIoT device respective location information.
Involvement of NG-RAN:
Explicit processing of 5GC request to provide location information.
NOTE:	Use cases like “device tracking” can be performed by constantly locating AIoT devices. It may be for further discussion whether an AIoT device would need to always react on such trigger (this kind of discussion needs to be led for all other functions as well).
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Based on use-cases and requirements we have developed a first stage of system description by highlighting the nature of information exchanged between the involved 5GS entities (AIoT device, NG-RAN (with intermediate node, if applicable), 5GC) and NG-RAN’s role.
Proposal:	We propose to capture section 2.3 in TR 38.769 [5].
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