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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]Rel-19 A-IoT SI has been approved in RAN#102 [1]. The SID describes the following RAN2-led objectives as described in the General Scope of the SI. 
	2.	Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope , including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848.
· RAN2-led:
· Study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signalling procedure to enable DO-DTT and DT data transmission, and study those functions.
For example:
· Paging
· Random access
· Data transmission, including necessary radio resource control aspects, respecting the limitation in the General Scope 
· Interactions with upper layers
For functionalities not listed above, they are studied only if found essential. 


In this contribution, we would like to discuss and provide our views on paging for A-IoT for topology 1. 
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
In TR 38.848 [2], Topology 1 where the A-IoT device directly and bidirectionally communicates with a base station (RAN or gNB) is defined as below.
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Figure 4.2.1.1-1: Topology 1
The communication between the base station and the A-IoT device includes A-IoT data and/or signalling. Currently three A-IoT traffic types have been defined [3]: 
· DT: Device-terminated. 
· DO-DTT: Device-originated - device-terminated triggered.
· DO-A: Device-originated autonomous. 
In Rel-19, RAN2 will study the paging function for A-IoT if needed to enable the first two traffic types, i.e., DO-DTT and DT. In DO-DTT traffic, the device originated traffic is triggered by the device terminated traffic or signalling. While in DT traffic, the traffic is terminated at the AIoT device. Therefore, both the two traffics for A-IoT are initiated or requested by the network. 
To inform the A-IoT device to originate the traffic in case of DO-DTT traffic or to receive the traffic in case of DT traffic, the function of paging is needed in A-IoT system for the CN and/or the RAN to reach the A-IoT device. The paging message can be transmitted from the BS(RAN) to the A-IoT device based on CN request when DO-DTT traffic or DT traffic is initiated. The procedure is shown in Figure 1. 



Figure 1 Example of Paging procedure
Observation 1: Paging is needed for the CN and/or the RAN to reach the A-IoT device in case of DO-DTT traffic or DT traffic. 
Proposal 1: Paging message is transmitted from RAN to A-IoT devices. 
In the paging message from BS to A-IoT devices, some identities or attributes of the A-IoT devices can be indicated to page the intended A-IoT devices. These identities or attributes should be available in both the A-IoT devices and RAN. In addition, the traffic type e.g., DO-DTT or DT or the paging cause e.g., inventory or command can also be indicated to let the A-IoT devices perform the intended actions, e.g. to originate the DO-DTT traffic or to receive the following A-IoT signalling or data from network. The content of the paging message can be further discussed by RAN2. 
Proposal 2: The identities or attributes of the paged A-IoT devices are identified by the paging message. 
Proposal 3: Traffic types or paging cause can be identified by the paging message. 
In the legacy paging mechanism in NR, the paging configuration is provided by network. PF/POs of each UE are determined based on the paging configuration and UE_ID, and they are distributed uniformly in the paging DRX cycle. For A-IoT paging, however, the legacy paging mechanism may not be suitable, since the A-IoT system is asynchronized and the A-IoT devices without or with limited energy storage may be unable to maintain PF or PO. Therefore, the A-IoT devices can just monitor paging continuously e.g., after receiving CW. 
Observation 2: The legacy paging mechanism (e.g., paging configuration and PF/PO determination) is not suitable in A-IoT system. 
Proposal 4: A-IoT devices monitor paging continuously. 
Since the protocol stacks of A-IoT have not been discussed yet, the details of paging can be studied after the protocol stacks are determined. In our understanding, the further issues for paging study may include e.g. whether paging is signaled via RRC (if supported) or by layer-2, which channel(s) is used between L2 and PHY layer for paging transmission, paging procedure in topology 2, and so on. 
Proposal 5: Details of paging need to be studied by RAN2, including e.g. whether paging is signaled via RRC (if supported) or layer-2, which channel(s) is used for paging transmission, and paging procedure in topology 2.  

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions about paging in A-IoT and the following observations and proposals are made:
Observation 1: Paging is needed for the CN and/or the RAN to reach the A-IoT device in case of DO-DTT traffic or DT traffic. 
Proposal 1: Paging message is transmitted from RAN to A-IoT devices. 
Proposal 2: The identities or attributes of the paged A-IoT devices are indicated in the paging message. 
Proposal 3: Traffic types or paging cause can be indicated in the paging message. 
Observation 2: The legacy paging mechanism (e.g., paging configuration and PF/PO determination) is not suitable in A-IoT system. 
Proposal 4: A-IoT devices monitor paging continuously. 
Proposal 5: Details of paging need to be studied by RAN2, including e.g. whether paging is signaled via RRC (if supported) or layer-2, which channel(s) is used for paging transmission, and paging procedure in topology 2.  
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