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In meeting #125bis, RAN2 agreed on the following with respect to the paging aspects of Ambient IoT (AIoT) [1]:
Agreements
1. Legacy paging message for device will not be supported.  
2. Legacy paging occasion and legacy DRX for the device is not supported.  This doesn’t preclude solutions that address device monitoring (taking into account discussions from RAN1 as well).
3. RAN2 assumes that the device will not support tracking/RAN area update procedure.    
4. For the case of reaching single or group of devices, an identifier may be required to identify the device/group of devices in the trigger message.    FFS pending the details from SA2
In this contribution, we provide more detailed views related to the paging functions required for Rel-19 AIoT.
Discussions 
On under what circumstances paging is used
Because RAN2 has agreed that RRC connection management is not supported by AIoT devices, when an AIoT service (such as inventory-only, command-only, or inventory-and-command) is sought for a single device and a unique ID of the device is available at the reader, the reader can directly send a trigger message including the unique ID of the device to solicit a contention-free response from the device. We refer such trigger message as the Dedicated Trigger Message. Whether the device is currently available (e.g., being in the proximity of the reader and having sufficient energy) to respond can be determined based on whether a proper response can be received from the device in a timely manner, i.e., within a specific time period (which period may be referred to as the dedicated access occasion) after the Dedicated Trigger Message. There is no need to send a paging-like message per se in this situation. Or we can treat the first Dedicated Trigger Message sent with the unique ID of the device as a dedicated paging for the device.
On the other hand, when an AIoT service is sought among a group of devices or all devices in the proximity of the reader, the reader first sends a paging-like message, referred to as the AIoT Paging Message, to announce the beginning of a random-access procedure and related parameters. Then, the reader sends a series of Contention Trigger Messages intermittently, with each Contention Trigger Message aimed to trigger a Short Response Message in a contention-based manner from a contending device within a specific time period (which period may be referred to as the random-access occasion) after the respective Contention Trigger Message. If A Short Response Message is indeed received by the reader during the respective random-access occasion and is resolvable, the reader sends a Dedicated Trigger Message to trigger a Long Response Message from the device in a contention-free manner in order to carry out a service transaction with the device. The reader may send additional Dedicated Trigger Message(s) to the same device to trigger the corresponding Long Response Messages from the device to complete the service transaction or additional service transactions with the device.   
Proposal 1. When an AIoT service is sought among a group of devices or all devices in the proximity of the reader, the reader first sends an AIoT Paging Message to announce the beginning of a random-access procedure and related parameters. Then, the reader sends a series of Contention Trigger Messages intermittently, with each Contention Trigger Message aimed to trigger a contention-based response from a contending device.
On the AIoT Paging Message
By separately sending the AIoT Paging Message ahead of the series of Contention Trigger Messages, the reader can include, in the AIoT Paging Message, static information related to the random-access procedure, such as information about the devices that are eligible to participate in the random-access procedure, information about the AIoT service being sought for (e.g., inventory-only, command-only, inventory-and-command), and/or information about the size of a random number (RN) to be generated by the devices. In this way, the reader can avoid repeating the static information in each of the series of Contention Trigger Messages subsequently sent and thereby reducing the total signaling overhead.
Proposal 2. The reader may include, in the AIoT Paging Message, static information related to the random-access procedure, such as information about the devices that are eligible to participate in the random-access procedure, information about the AIoT service being sought for (e.g., inventory-only, command-only, inventory-and-command), and/or information about the size of the RN to be generated by the devices.
Proposal 3. The reader does not need to repeat the above static information in anyone among the series of Contention Trigger Messages subsequently sent.
On the Contention Trigger Message and the contention-based response that it triggers
In one of our companion papers submitted to this meeting [2], we have described a random-access mechanism that is based on instantaneous number-polling by the reader and number-comparison between the polled number(s) and the RN generated by the device for the device to determine whether it should send a response or not. Each of the series of Contention Trigger Messages indicates one or more polled numbers for the device to compare its RN with. When there is a match, the device considers that it has won the contention for accessing the random-access occasion that is immediately after the Contention Trigger Message and therefore sends a Short Response Message including a Short ID of the device during that random-access occasion. For example, the Short ID may be an RN16-like random number generated by the device (note: this random number is different than the RN that the device uses in determining whether to respond to a Contention Trigger Message). 
Proposal 4. Each of the series of Contention Trigger Messages indicates one or more polled numbers for the device to compare its RN with.
Proposal 5. A device with an RN matching with a polled number in a Contention Trigger Message sends a Short Response Message during the access occasion immediately after the Contention Trigger Message.
Proposal 6. The Short Response Message sent in response to a matching Contention Trigger Message includes a Short ID of the device. For example, the Short ID may be an RN16-like random number generated by the device.
On the Dedicated Trigger Message and the contention-free response that it triggers
If a Short Response Message is indeed received by the reader and is resolvable, the reader sends a Dedicated Trigger Message including the Short ID received from the device as an initial step for contention resolution. In response to receiving the Dedicated Trigger Message with the Short ID in the message matching the Short ID of the device, the device sends (by backscattering) a Long Response Message including a Long ID of the device. The Long ID may be a TMSI-like or S-TMSI-like CN-assigned temporary ID that uniquely identifies the device within a deployment or an EPC-like permanent ID of an equipment attached to the device. If the Long ID is valid and the AIoT Service Request is for inventory-only, the reader may consider the device as being successfully inventoried. 
If the AIoT Service Request is for command-only or inventory-and-command, the reader sends another Dedicated Trigger Message including the command and the Long ID of the device. The Long ID may be used as a further step for contention resolution if the Short ID that the reader had echoed back in the Dedicated Triger message previously sent couldn’t sufficiently resolve the contention (e.g., when two devices responding to the same Contention Trigger Message happen to generate the same RN16-like random number as their respective Short ID). If this Dedicated Trigger Message includes a Read command, the device sends another Long Response Message back including the UL data requested. If this Dedicated Trigger Message includes a Write command, the device may send another Response Message back including an acknowledgement (ACK) for the Write command. The reader may repeat the sending of a Dedicate Trigger Message to the device and the receiving of a corresponding Long Response Message triggered to complete the service transaction or additional service transactions with the device.
Proposal 7. If the Short Response Message is received and resolvable by the reader within a specific period after the Dedicated Trigger Message, the reader sends a Dedicated Trigger Message including the Short ID received in the Short Response Message as a way for contention resolution. The Dedicated Trigger Message is aimed to solicit a contention-free response from the device.
Proposal 8. In response to the Dedicate Trigger Message with the Short ID in the message matching its own Short ID, the device sends back a Long Response Message including a unique Long ID of the device. The details of the Long ID are to be determined by other WGs. 
Proposal 9. The Long ID of the device may be included in the next Dedicated Trigger Message sent from the reader to the device as a way for further contention resolution if the Short ID that the reader had echoed back in the previous Dedicated Triger message sent to the device couldn’t sufficiently resolve the contention.
Proposal 10. The reader may repeat the sending of a Dedicate Trigger Message to the device and the receiving of a corresponding Long Response Message from the device to complete the service transaction(s) with the device.
[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]We propose the following:
Proposal 1. When an AIoT service is sought among a group of devices or all devices in the proximity of the reader, the reader first sends an AIoT Paging Message to announce the beginning of a random-access procedure and related parameters. Then, the reader sends a series of Contention Trigger Messages intermittently, with each Contention Trigger Message aimed to trigger a contention-based response from a contending device.
Proposal 2. The reader may include, in the AIoT Paging Message, static information related to the random-access procedure, such as information about the devices that are eligible to participate in the random-access procedure, information about the AIoT service being sought for (e.g., inventory-only, command-only, inventory-and-command), and/or information about the size of the RN to be generated by the devices.
Proposal 3. The reader does not need to repeat the above static information in anyone among the series of Contention Trigger Messages subsequently sent.
Proposal 4. Each of the series of Contention Trigger Messages indicates one or more polled numbers for the device to compare its RN with.
Proposal 5. A device with an RN matching with a polled number in a Contention Trigger Message sends a Short Response Message during the access occasion immediately after the Contention Trigger Message.
Proposal 6. The Short Response Message sent in response to a matching Contention Trigger Message includes a Short ID of the device. For example, the Short ID may be an RN16-like random number generated by the device.
Proposal 7. If the Short Response Message is received and resolvable by the reader within a specific period after the Dedicated Trigger Message, the reader sends a Dedicated Trigger Message including the Short ID received in the Short Response Message as a way for contention resolution. The Dedicated Trigger Message is aimed to solicit a contention-free response from the device.
Proposal 8. In response to the Dedicate Trigger Message with the Short ID in the message matching its own Short ID, the device sends back a Long Response Message including a unique Long ID of the device. The details of the Long ID are to be determined by other WGs. 
Proposal 9. The Long ID of the device may be included in the next Dedicated Trigger Message sent from the reader to the device as a way for further contention resolution if the Short ID that the reader had echoed back in the previous Dedicated Triger message sent to the device couldn’t sufficiently resolve the contention.
Proposal 10. The reader may repeat the sending of a Dedicate Trigger Message to the device and the receiving of a corresponding Long Response Message from the device to complete the service transaction(s) with the device.
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