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[bookmark: _Ref35586532]1	Introduction
In accordance with the SID [1], the Ambient IoT (A-IoT) will be studied in Rel-19. In this contribution, the paging functionality for A-IoT will be discussed.
	· 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.


2	Discussion
[bookmark: OLE_LINK3]In accordance with the SID [1], the goal of the SI is to enable DO-DTT and DT data transmission, focusing on inventory and command service.
	E. Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command). 


[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For these two types of traffic DO-DTT and DT, the first step is to reach the target device(s), which is similar with the legacy paging procedure. However, limited by the device capability, the paging-like procedure for A-IoT may be very simple, and quite different from the legacy paging procedure.
2.1	 Requirements
Based on the use cases given by SA1 in TR 22.840 [3], it can be seen the targets of the inventory and command service will support kinds of devices as below:
· one certain device, e.g., use case 5.26;
· a group of devices, e.g., use case 5.11 and 5.17;
· all devices, e.g., use case 5.1, 5.2 and 5.5.
Observation 1: According to the use cases given by SA1, the inventory and command service support one certain device, a group of devices and all devices.
From perspective of RAN2, we need to study how to support these cases, i.e., how to reach one certain device, a group of devices and all devices in radio interface, to fulfil the requirement raised by SA1. For example, it may be needed to support information indicating single device ID, group device ID and all devices in the paging request. The specific method can be further studied in WI phase.
Proposal 1: Study whether and how to support paging one certain device, a group of devices and all devices between reader and device in Ambient IoT.
2.2	 Paging procedure
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Trigger of the paging procedure
Obviously, the paging procedure can be triggered by both of the traffic types DO-DTT and DT, and applicable for the use cases inventory and command. Generally, the traffic type of DO-DTT and DT can be initiated by the CN. Additionally, according to SA2 [2], the DO-DTT can also be triggered by RAN, shown as the text with yellow highlight mark.
	-	The following traffic types for Ambient IoT Device are to be studied:
-	DT: Device-terminated; and
-	DO-DTT: Device-originated - device-terminated triggered.
NOTE 1:	The DO-DTT additionally includes traffic from AIoT Devices, which is triggered by RAN/UE as reader, without CN sending traffic towards the AIoT Devices.


During the SI phase, RAN2 could take all of the above scenarios into consideration.
Proposal 2: The paging procedure can be triggered by both of the traffic types DO-DTT and DT, and applicable for the service of inventory and command. RAN2 take these cases for the trigger of paging into consideration.

Information included in the paging request
As we proposed in section 2.1 that RAN2 will study whether and how to support paging one certain device, a group of devices and all devices between reader and device in A-IoT. So it seems that the device identified info will be included in the paging message from reader to device.
Proposal 3: RAN2 to study what the information will be included in paging request message in SI, e.g. the device identity info.

Reception of the paging request
Different from legacy paging mechanism, the A-IoT device does not have RRC state, and similar with RFID, it will not maintain timing of the cell until be paged in all likelihood. Hence, the legacy discontinuous reception mechanism cannot be used for A-IoT.
On the other hand, the energy of the A-IoT device is harvested from the environment, for example, carrier wave can be used to provide energy for Type-1 and Type-2 A-IoT devices with energy storage. In this situation, the A-IoT device can collect energy during the switching time before backscattering the response signal. Hence, there is no energy conservation requirement for A-IoT. As long as it has energy, it could detect the paging request.
Observation 2: On the one hand, A-IoT is asynchronous system that the legacy discontinuous reception mechanism cannot be used for A-IoT. On the other hand, the energy of the A-IoT device is harvested from the environment, that there is no energy conservation requirement for it.
Based on the above analyzation, we propose:
Proposal 4: Legacy Discontinuous Reception mechanism for paging (including DRX cycle, PO, etc.) between reader and device is not supported by A-IoT. As long as it has energy, the A-IoT device could detect the paging request.

UE behaviour upon detecting the paging request
After detecting the paging request, the device will determine whether the paging request is for itself. For example, as illustrated in section 2.2, if a group ID is introduced in the paging request, the device will determine whether its own device ID is matched with the group ID. If yes, the device will initiate random access procedure for subsequent signalling/data transmission as illustrated in our contribution [4]. Otherwise, the device will do nothing.
Proposal 5: Upon detecting the paging request, the device will trigger random access procedure, if its own device ID is matched with the identity info in the paging request.

3	Conclusion
In this contribution, paging functionality for A-IoT is discussed with giving corresponding observations and proposals:
Observation 1: According to the use cases given by SA1, the inventory and command service support one certain device, a group of devices and all devices.
Proposal 1: Study whether and how to support paging one certain device, a group of devices and all devices between reader and device in Ambient IoT.
[bookmark: _GoBack]Paging procedure:
Proposal 2: The paging procedure can be triggered by both of the traffic types DO-DTT and DT, and applicable for the service of inventory and command. RAN2 take these cases for the trigger of paging into consideration.
Proposal 3: RAN2 to study what the information will be included in paging request message in SI, e.g. the device identity info.
Observation 2: On the one hand, A-IoT is asynchronous system that the legacy discontinuous reception mechanism cannot be used for A-IoT. On the other hand, the energy of the A-IoT device is harvested from the environment, that there is no energy conservation requirement for it..
Proposal 4: Legacy Discontinuous Reception mechanism for paging (including DRX cycle, PO, etc.) between reader and device is not supported by A-IoT. As long as it has energy, the A-IoT device could detect the paging request.
Proposal 5: Upon detecting the paging request, the device will trigger random access procedure, if its own device ID is matched with the identity info in the paging request.
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