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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the revised SID for Ambient IoT [1], which was approved in the RAN plenary meeting #103, paging was listed as an example item for study, as highlighted below:
· 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.
· RAN3-led:
· Identify necessary impacts on signaling and procedures for CN-RAN interface, to enable:
· Paging  
· Device context management
· Data transport
· Identify RAN architecture aspects, including whether support for split architecture is necessary.
· Identify potential solutions for locating an Ambient IoT device with no specification impact, e.g. reusing existing user location report, or minimal specification impact to convey location information to core network.























In this contribution, we aim to provide our initial views on paging functions for Rel-19 Ambient IoT.
Discussions 
In the current 5G NR stage-2 spec [2], paging function is described as the following:
Paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages, and to notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state of system information change (see clause 7.3.3) and ETWS/CMAS indications (see clause 16.4) through Short Messages. 
However, in the revised SID of Ambient IoT [1], under the general scope in clause 4, it is also stated that: 
· For Topologies 1 & 2 (UE as intermediate node under NW control) per TR 38.848, with no RRC states, no mobility (i.e. at least no cell selection/re-selection -like function), no HARQ, no ARQ. 
Without RRC states, paging operations in Ambient IoT do not depend on any RRC state that the Ambient IoT devices (i.e., the tags) need to be in nor result in any transitioning between RRC states for the tags. 
Proposal 1. Paging operations in Ambient IoT do not depend on any RRC state that the Ambient IoT devices need to be in nor result in any transitioning between RRC states for the Ambient IoT devices.
The tags are such simple and battery-less devices that they are unlikely used for displaying ETWS/CMAS messages. Therefore, they don’t need to listen to paging to monitor for the ETWS/CMAS indications.
Proposal 2. Ambient IoT devices don’t listen to paging to monitor for the ETWS/CMAS indications.
RAN1 is still debating whether certain Ambient IoT related system information needs to be broadcasted periodically to the tags [3]. Even if such system information exists for Ambient IoT, it is anticipated that such information is so simple and small-sized that it can be provided as a part of the control information whenever it is needed. There is no need to use paging to indicate that a change has occurred to the system information before providing it to the tag(s). 
Proposal 3. Ambient IoT devices don’t listen to paging to monitor for the system information change indication.
For the remaining reachability function, paging in Ambient IoT can be better handled as a triggering signal that solicits a response from the tag being paged. For example, a paging message can be the Msg0 in the following 5-step or 4-step procedure, depending on the purpose of the paging, e.g., 4-step for sending data/command to the tag and 5-step for requesting data/information from the tag: 
1. Msg0 (Reader->Tag): to solicit a response from a specific tag with a specific UE ID.
2. Msg1 (Tag->Reader): to respond to the reader, if the UE IDs match.
3. Msg2 (Reader->Tag): to send data/command to the tag or to request data/information from the tag.
4. Msg3 (Tag->Reader): to acknowledge data/command received from the reader or to send data/information being requested to the reader.
5. Msg4 (Reader->Tag): (optional) to acknowledge the data/information received from the tag.

Proposal 4. Paging message for Ambient IoT can be designed as one type of triggering signal that solicits a response from the Ambient IoT device being paged. 
Proposal 5. Paging message for Ambient IoT includes a UE ID of the Ambient IoT device being paged. 
Proposal 6. When receiving a paging message containing a UE ID matching its own UE ID, the Ambient IoT device sends a response back.	 FFS: the content and format of the response.
Proposal 7. RAN2 consider the above 4-step paging procedure when the paging is for sending data or command to the Ambient IoT device.
Proposal 8. RAN2 consider the above 5-step paging procedure when the paging is for requesting data or information from the Ambient IoT device.
[bookmark: _Hlk163138806]A next question to consider is what type of UE ID can be used in paging a tag in Ambient IoT. In 5G NR, a UE can be paged with its 5G-S-TMSI or fullI-RNTI. Given that many companies are with view that Ambient IoT devices do not support RRC layer, we would not be able to use fullI-RNTI as is, because it would require related RRC signaling to configure the fullI-RNTI to the Ambient IoT device. And also considering the assumption of no mobility in Rel-19 Ambient IoT and the fact that reducing signaling overhead is critical in Ambient IoT, we may not always need a long UE ID such as 5G-S-TMSI, especially for small deployments or when no mobility is involved with the Ambient IoT devices. Therefore, we suggest that a shorter NAS-level ID such as TMSI or a shorter AS-level ID such as C-RNTI also be considered as a UE ID that may be included in a paging message for Ambient IoT. 
Proposal 9. In addition to 5G-S-TMSI, RAN2 consider adding TMSI and C-RNTI as possible UE IDs that may be included in the paging messages in Ambient IoT.
DRX can be configured on UEs today for UE power saving for monitoring paging. However, considering that the tags are such simple devices that their clocks may drift so badly that it is not easy, if possible, to maintain synchronization between the reader and the tag with respect to the DRX cycles or the DRX On periods of the tag. 
Proposal 10. DRX operation is not support by Ambient IoT devices in Rel-19. 
[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]We propose the following:
Proposal 1. Paging operations in Ambient IoT do not depend on any RRC state that the Ambient IoT devices need to be in nor result in any transitioning between RRC states for the Ambient IoT devices.
Proposal 2. Ambient IoT devices don’t listen to paging to monitor for the ETWS/CMAS indications.
Proposal 3. Ambient IoT devices don’t listen to paging to monitor for the system information change indication.
Proposal 4. Paging message for Ambient IoT can be designed as one type of triggering signal that solicits a response from the Ambient IoT device being paged. 
Proposal 5. Paging message for Ambient IoT includes a UE ID of the Ambient IoT device being paged. 
Proposal 6. When receiving a paging message containing a UE ID matching its own UE ID, the Ambient IoT device sends a response back.	 FFS: the content and format of the response.
Proposal 7. RAN2 consider the above 4-step paging procedure when the paging is for sending data or command to the Ambient IoT device.
Proposal 8. RAN2 consider the above 5-step paging procedure when the paging is for requesting data or information from the Ambient IoT device.
Proposal 9. In addition to 5G-S-TMSI, RAN2 consider adding TMSI and C-RNTI as possible UE IDs that may be included in the paging messages in Ambient IoT.
Proposal 10. DRX operation is not support by Ambient IoT devices in Rel-19. 
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