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Abstract: This paper proposes a new solution that enables on-demand paging for AIoT devices.
1. Introduction/Discussion
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-13 v0.2.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new texts)* * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684]6.X	Solution #X: On-demand Paging for Ambient IoT Devices 
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution focuses on the paging aspects of Key Issue #2: "Identification, Subscription, Registration and Connection management".
Ambient IoT devices might rely on harvesting power from the environment or limited power storage and may not have enough power stored to always listen or respond to pagings. Thus assuming that an Ambient IoT device is always listening to its paging occasion would be wasteful of paging resources. 
The proposed solution divides the Ambient IoT Devices into groups and sub-groups. Each Ambient IoT Device is assigned to one group and one sub-group. A principle of this solution is that, when an Ambient IoT Device needs to be paged, the network does not attempt to immediately page the Ambient IoT Device. Rather, the network will wait until the network knows that at least one Ambient IoT Device from the group will be monitoring the paging. 
Each group is associated with a broadcast message (e.g. a SIB). Each sub-group is associated with a bit in the broadcast message. When the Ambient IoT Device has enough energy to monitor and respond to a page, the Ambient IoT Device will send a message to the network and request that the network broadcast the message that corresponds to the Ambient IoT Device’s assigned group. The Ambient IoT Device will read the broadcast message and check if the bit that corresponds to the Ambient IoT Device’s assigned sub-group is set. If the sub-group’s bit is set, then it is an indication that at least one Ambient IoT device in the sub-group needs to receive a page. If the sub-group’s bit is not set, then it is an indication that no Ambient IoT devices in the sub-group need to receive a page. 
   
6.X.2	Procedures
The procedure of Figure 6.x.2-1 assumes the following pre-conditions.
· The Ambient IoT Device is configured with an Ambient IoT Device’s ID, a group ID, and a sub-group ID.
· The group ID and sub-group ID of each Ambient IoT Device is known to the core network.
· The group ID and sub-group ID can be based on the Ambient IoT Device’s ID or they can be configured by the network. If they are configured by the network, the network can assign group IDs and sub-group IDs to Ambient IoT Devices such that the number of Ambient IoT Devices in each group and sub-group is somewhat evenly distributed.   

 
[bookmark: _CRFigure4_16_7_21]Figure 6.X.2-1: Procedure for Initiating Paging for Ambient IoT Devices
1. The RAN receives a request to page an Ambient IoT Device. The request includes the Ambient IoT Device’s ID, group ID, and sub-group ID.
2. The RAN does not page the Ambient IoT Device, it only stores the fact that the Ambient IoT Device needs to be paged.
3. The Ambient IoT Device has enough power to check if it is being paged, so it sends a request to the network to broadcast the group’s message. 
4. Upon receiving the request from the Ambient IoT Device, the RAN checks the stored paging request queue and then begins to broadcast the group’s message. The bit in the group’s message that corresponds to the Ambient IoT Device’s sub-group will be set.
5. The Ambient IoT Device receives the message and checks the state of the bit that is associated with its assigned sub-group. If the bit is set, then the Ambient IoT Device knows that at least one member of its sub-group needs to receive a page. If the bit is not set, then the Ambient IoT Device knows that no members of its sub-group need to receive a page.
6. [bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]The RAN knows to begin the paging procedure because at least one Ambient IoT Device will be listening, and the Ambient IoT Device will listen for the page because it knows that at least one member of the Ambient IoT Device’s sub-group needs to be paged. 
6.X.3	Impacts on services, entities and interfaces
RAN:
-	Receives and stores a page request that includes an Ambient IoT Device ID, a group ID, and a sub-group ID.
-	Receives a request to broadcast a message for a group.
-	Broadcasts the message for a group, each bit in the message is associated with a sub-group ID.
Ambient IoT Device:
-	Is configured with a group ID and sub-group ID.
-	Sends a request to broadcast a message for the group.
-	Receives the message for a group and checks if the bit that is associated with a sub-group ID is set.

* * * * End of changes * * * *
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