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1 Introduction
In TSG RAN Meeting #102, a new SID of studying on solutions for Ambient IoT in NR has been approved [1]. Part of general scope and objectives are listed below.
	1. 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. 
Study of positioning in Rel-19 is RAN3-led, limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation).
Study the feasibility and required functionalities for proximity determination (coordination with SA3 is required for privacy aspects).
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.


This contribution provides our views on the paging of ambient-IoT.

2 Discussion
2.1 [bookmark: _Toc77689036][bookmark: _Toc77689047][bookmark: _Toc77689058][bookmark: _Toc77689069][bookmark: _Toc77689080][bookmark: _Toc77689091][bookmark: _Toc77689102][bookmark: _Toc77689113][bookmark: _Toc77689124]Paging functionality and definition
Current Paging in NR technology basically achieve two functionalities: allows the network to reach UEs through Paging messages and to notify UEs of system information change. 
NR UE monitors the paging channels during one Paging Occasion (PO) per DRX cycle and follows the instructions based on the detected paging channels to further perform system information update or paging message reception. Upon being include in the paging record, the upper layer of NR UE may establish RRC connections with NW.
In RFID technology, the Interrogators may communicate with tag populations using the three basic operations: Select, Inventory and Access. By SELECT command, an interrogator selects a tag population for inventory and access. Then interrogator identifies tags by Inventory operation and may further transacts with (reads from or writes to) individual tags. 
For Ambient-IoT device, a general service procedure may have similar steps: NW may trigger A-IoT service and A-IoT devices need to be informed of the triggering of service. Based on the paging procedure, devices may access to the NW and perform further data transmissions. From this perspective, paging in ambient-IoT technology can be considered to be the procedure responsible for indicating the device(s) which needs to respond the service triggered by NW side.


Figure 2.1 A-IoT overall procedure
[bookmark: _Toc162272738][bookmark: _Toc162273033][bookmark: _Toc162442810][bookmark: _Toc162532452][bookmark: _Toc162533067][bookmark: _Toc162533111][bookmark: _Toc162533125][bookmark: _Toc162533176][bookmark: _Toc162887080]The Functionality of paging is to indicate which device(s) needs to response.
[bookmark: _Toc162532455][bookmark: _Toc162533068]The triggering of the A-IoT service may not have a specific target device. Paging procedure triggered under following situation may be considered:
A. [bookmark: _Toc162532456][bookmark: _Toc162533069]Paging for specific device: The triggered service is aim to transacts with individual device. For example, the NW triggered paging to find one specific device in its coverage and write parameters or request for data.
B. [bookmark: _Toc162532457][bookmark: _Toc162533070]Paging not for specific device: The trigger service does not have specific target devices. For example, to identified all items in the warehouse, the NW needs to initiate an inventory operation in its coverage. 
[bookmark: _Toc162532464][bookmark: _Toc162533077][bookmark: _Toc162533118][bookmark: _Toc162533132][bookmark: _Toc162533177][bookmark: _Toc162887081]Consider Paging for specific device and not for specific device.
[bookmark: _Toc162532453]In NR, when the UE detects a PDCCH transmission addressed to P-RNTI within its PO, the UE is not required to monitor the subsequent PDCCH monitoring occasions for this PO. For RFID, the interrogator may select a set of tags with successive SELECT commands and the device may respond based on more than one SELECT commands. Upon being selected, instead of triggering connection establishment like in NR, RFID tags need a further query command from the interrogator to trigger the inventory operation. 
[bookmark: _Toc162532454]Based on above analysis, A-IoT device may understand paging based on more than one DL messages (refer to a select
message), and the access to BS may need to triggered by a further DL indication or trigger (refer to an access order). Hence for the definition of paging, we think following alternatives can be considered:
· Alt1a: one select message
· Alt1b: successive select messages
· Alt2a: one select and an access order
· Alt2b: successive select messages and one access order
· Alt3: other definitions
[bookmark: _Toc162532458][bookmark: _Toc162533071][bookmark: _Toc162533112][bookmark: _Toc162533126][bookmark: _Toc162533178][bookmark: _Toc162887082]Clarify the definition of paging. Considering following alternatives: 
· [bookmark: _Toc162887083]Alt1a: one select message
· [bookmark: _Toc162887084]Alt1b: successive select messages
· [bookmark: _Toc162887085]Alt2a: one select message and an access order
· [bookmark: _Toc162887086]Alt2b: successive select messages and one access order
· [bookmark: _Toc162887087]Alt3: other definitions
2.3 Paging method
Based on NR and RFID procedure, the design of A-IoT paging method may consider following aspects:
· Tracking area Id: Mechanism similar with NR area update may need to consider. For NW perspective, CN may need to determine the BSs to initiate paging. With area information in which the device may possibly locate, the efficiency of paging may be improved.   
· BS Id: Referring to existing method, NR UE shall monitor paging of the camped cell. However RFID select command will not indicate the interrogator. For A-IoT paging whether to indicate the BS identity should be considered.
· Device paging Id: A device paging ID may be used to inform one or more specific A-IoT devices during paging. How to define and indicate the device paging ID may need to be considered.
· P-RNTI: The introduce of RNTI depends on the definition of the paging channel. A-IoT may not have different common channels, so P-RNTI may be not needed.
· Paging duration and round: A-IoT paging method may need to consider whether discontinuous reception mechanism like in NR is needed or not. 
[bookmark: _Toc162532465][bookmark: _Toc162533078][bookmark: _Toc162533119][bookmark: _Toc162533133][bookmark: _Toc162533184][bookmark: _Toc162887088]Design of A-IoT paging method may need to consider whether and how to define following parameters:
· [bookmark: _Toc162532467][bookmark: _Toc162533080][bookmark: _Toc162533121][bookmark: _Toc162533135][bookmark: _Toc162533186][bookmark: _Toc162887089]Tracking area Id
· [bookmark: _Toc162532468][bookmark: _Toc162533081][bookmark: _Toc162533122][bookmark: _Toc162533136][bookmark: _Toc162533187][bookmark: _Toc162887090]Base station Id
· [bookmark: _Toc162532469][bookmark: _Toc162533082][bookmark: _Toc162533123][bookmark: _Toc162533137][bookmark: _Toc162533188][bookmark: _Toc162887091]Device paging Id
· [bookmark: _Toc162532470][bookmark: _Toc162533083][bookmark: _Toc162533124][bookmark: _Toc162533138][bookmark: _Toc162533189][bookmark: _Toc162887092][bookmark: _Toc162532466][bookmark: _Toc162533079][bookmark: _Toc162533120][bookmark: _Toc162533134][bookmark: _Toc162533185]P-RNTI 
· [bookmark: _Toc162887093]Paging duration and round
3 Conclusion
Observation 1:	The Functionality of paging is to indicate which device(s) needs to response.

Proposal 1:	Consider Paging for specific device and not for specific device.
Proposal 2:	Clarify the definition of paging. Considering following alternatives:
-	Alt1a: one select message
-	Alt1b: successive select messages
-	Alt2a: one select message and an access order
-	Alt2b: successive select messages and one access order
-	Alt3: other definitions
Proposal 3:	Design of A-IoT paging method may need to consider whether and how to define following parameters:
-	Tracking area Id
-	Base station Id
-	Device paging Id
-	P-RNTI
-	Paging duration and round
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