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1. Introduction 
In this paper, we discuss details on whether and how to support different procedures for Ambient IoT (AIoT) e.g., paging, device context management.
2. Discussion
2.1 Reader-AIoT Controller interface

As mentioned in our companion paper (R3-241850), in our view the Reader should be depicted as a separate logical entity and not be considered as an NG-RAN functionality (in case of T1) and UE functionality (in case of T2). 
Further, SA2 is discussing a new network function (we call it AIoT controller in this paper) that is responsible for handling inventory/commands. Also, there is no clarity yet on the involvement of existing 5GS entities such as AMF and NG-RAN in the context of AIoT.
Observation 1: There is no clarity yet on the involvement of any existing 5GS entities (e.g., AMF, NG-RAN) for the different AIoT procedures.
Observation 2: SA2 is discussing a new network function (we call it AIoT controller in this paper) that is responsible for handling inventory/commands.
We therefore propose to study the “Reader-AIoT controller” interface in this agenda item and not focus on the traditional 5G RAN-CN interface.
                                [image: A close-up of a blue and black sign

Description automatically generated]
Proposal 1: RAN3 should study impacts to the Reader-AIoT controller interface (and not the legacy 5G RAN-CN interface) for supporting different AIoT procedures.

2.2 [bookmark: _Hlk163044739]Paging
According to Rel-19 SID, the objective is to focus the study on DT and DO-DTT procedures for AIoT. And in this context, there is an objective in RAN2 and RAN3 to study whether there is a need of Paging for AIoT. 

In current NR specifications, Paging refers to a mechanism to reach UEs in RRC_IDLE and/or RRC_INACTIVE upon receiving MT-signaling or MT-data. To reach the UE(s), the AMF can either page the UE blindly (e.g., over the whole tracking area) or in a more targeted approach (e.g., in the last known cell) and sends an NGAP Paging message to the NG-RAN node(s). NG-RAN node then pages the UE(s) using RRC Paging Message including the UE ID(s) in the Paging message. UE(s) which match the UE ID(s) in the Paging message then trigger a RACH procedure eventually resulting in a RRC connection establishment procedure.

In the context of AIoT, upon receiving a DT signaling (e.g., inventory request), the AIoT controller needs a mechanism to reach AIoT devices satisfying a certain filter criterion. The devices which match the filter criteria respond to the inventory request and provide their Device ID(s). This is illustrated via Figure 1 below.


Figure 1: Inventory procedure
Although the Inventory procedure for AIoT and legacy paging procedure might look similar at a high level, it would be best to not use the terminology “Paging” in the context of AIoT because paging procedure assumes the use of RRC, NGAP, RRC states and the contents of RRC Paging message might not apply to the inventory procedure. We therefore propose the following:

Observation 3: In current specifications, Paging refers to a mechanism to reach UEs in RRC_IDLE and/or RRC_INACTIVE upon receiving MT-signaling or MT-data and uses NGAP/RRC and 5G UE identifiers for the purpose of paging.

Proposal 2: RAN3 should study the mechanism for Reader(s) to reach one or more AIoT devices as per a filter criterion set by the AIoT controller/Application Function. This mechanism should not be called “Paging” to not confuse with legacy paging mechanism.

Proposal 3: RAN3 should study the signaling needed in the Reader-AIoT controller interface to support the above mechanism (e.g. the contents of the filter criteria, the format of device ID).
2.3 Device context management
 
In current NR specifications, UE context management refers to procedures related to setup/release/modification of UE context at the NG-RAN and AMF during state transitions and during mobility.
 
Once there is a RRC connection established between a UE and an NG-RAN, the NG-RAN becomes aware of the UE AS context (e.g., L2 configurations), AS security context, bearer context (e.g., DRB/SRB) and maintains them as long as the UE is in RRC_CONNECTED (some of them in RRC_INACTIVE as well). NG-RAN further will allocate some UE identifiers (e.g., the C-RNTI, RAN UE NGAP ID) to send UE-specific signaling over different interfaces (over RRC, NGAP).
 
Once there is a NAS connection established between a UE and an AMF, the AMF becomes aware of the UE NAS-MM context, NAS security context and maintains it until the UE detaches or deregisters. AMF further will allocate some UE identifiers (e.g., the AMF UE NGAP ID) to send UE-specific signaling over NGAP.

For AIoT, it is not yet clear what the “device context” would look like and whether if it even needs to be maintained/managed. 

RAN2 will be discussing the protocol stack (e.g. whether there is an RRC layer), whether there needs to a connection establishment procedure (e.g., similar to RRC Setup) and thereby an association created between the AIoT device and the Reader (e.g., similar to an RRC connection), how would the AIoT AS configurations (e.g., PHY/MAC/L2 configurations) look like and whether there is even any AS security.

Proposal 4: RAN3 should study what is meant by the device context (e.g., whether it includes device AS configurations, device identifiers etc.).

Once there is a clear understanding on what is meant by device context, RAN3 should study whether the device context (or a subset of it) should be maintained, which entity should maintain the device context, how long the device context should be maintained, when should the device context be established/released/modified etc.

Assuming there is an association created between the AIoT device and the Reader, RAN3 can discuss whether the Reader needs to maintain any device context.

Proposal 5: RAN3 should study whether the Reader needs to maintain any device context.

SA2 is still discussing whether the AIoT controller (or a 5GC entity) needs to be aware of an individual AIoT device and would thereby need to create a logical association to communicate with the AIoT device (i.e., similar to NAS signaling).

Observation 4: SA2 is still discussing whether the AIoT controller is aware of an individual AIoT device and would need to create a logical association to communicate with the AIoT device.

Proposal 6: Wait for SA2 for discussing whether any device context needs to be managed in the core network (e.g., in the AIoT controller)

3. Conclusion

Reader-AIoT Controller Interface
Observation 1: There is no clarity yet on the involvement of any existing 5GS entities (e.g., AMF, NG-RAN) for the different AIoT procedures.
Observation 2: SA2 is discussing a new network function (we call it AIoT controller in this paper) that is responsible for handling inventory/commands.
Proposal 1: RAN3 should study impacts to the Reader-AIoT controller interface (and not the legacy NG-RAN-CN interface) for supporting different AIoT procedures.
Paging
Observation 3: In current specifications, Paging refers to a mechanism to reach UEs in RRC_IDLE and/or RRC_INACTIVE upon receiving MT-signaling or MT-data and uses NGAP/RRC and 5G UE identifiers for the purpose of paging.

Proposal 2: RAN3 should study the mechanism for Reader(s) to reach one or more AIoT devices as per a filter criterion set by the AIoT controller/Application Function. This mechanism should not be called “Paging” to not confuse with legacy paging mechanism.

Proposal 3: RAN3 should study the signaling needed in the Reader-AIoT controller interface to support the above mechanism (e.g. the contents of the filter criteria, the format of device ID).


Device context management

Proposal 4: RAN3 should study what is meant by the device context (e.g., whether it includes device AS configurations, device identifiers etc.).

Proposal 5: RAN3 should study whether the Reader needs to maintain any device context.

Observation 4: SA2 is still discussing whether the AIoT controller is aware of an individual AIoT device and would need to create a logical association to communicate with the AIoT device.

Proposal 6: Wait for SA2 for discussing whether any device context needs to be managed in the core network (e.g., in the AIoT controller)
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