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Introduction
In RAN#102 meeting, a new SID on solutions for Ambient IoT (Internet of Things) in NR has been approved [1]. The new IoT technology shall provide complexity and power consumption orders of magnitude lower than the existing 3GPP LPWA technologies. For new IoT technology, RAN2 related design target are as following.
	E. [bookmark: OLE_LINK56][bookmark: OLE_LINK57]Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command). 
· From RAN#104, the study will assess whether the harmonized air interface design (per bullet ‘A’ above) can address the DO-A (Device-originated autonomous) use case, only to identify which part(s) of the harmonized air interface design (per bullet ‘A’ above) is/are not sufficient for the DO-A use case.


The following RAN2-led objectives have been identified within the General Scope described in the SID:
	· 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.


[bookmark: OLE_LINK54]In this contribution, the paging procedure and functionality will be analyzed. And we provide our opinions.
Discussion on paging functionality
[bookmark: OLE_LINK23][bookmark: OLE_LINK22]When discussing the paging procedure, the first question is what the function of paging is. According to our understanding, paging procedure in A-IoT is to identify which device(s) need to response. a group/all or specific devices that require response. The device which need to response paging message may be a group of/ all or a specific device.
[bookmark: OLE_LINK53]Proposal 1: The functionality of paging is to identify one, a group of or all devices for inventory or command signalling.
The second issue is what the device’s monitoring behaviour of paging, and whether it is necessary to define a paging cycle and paging occasion similar to NR. According to our understanding, the entire A-IoT system is an asynchronous system, because the A-IoT device has ultra-low complexity with ultra-low power consumption, and its initial sampling frequency offset (SFO) is 10x ppm, which will bring timing and frequency error. Therefore, resource allocation in time domain is not suitable. Therefore, there is no necessary to define the paging cycle and paging occasion in the time domain. And also no need to define the paging monitoring behaviour of device.
Proposal 2: For paging monitoring, there is no paging cycle, paging occasion like concept.
[bookmark: OLE_LINK32]Another issue in paging is what is included in the paging message. First of all, in order to identify a group of/all/a certain device, it is necessary to carry MASK, filter, group ID or device ID(s) in paging message to identify which device(s) need to response [2]. By comparing the MASK/filter/group ID/device ID(s) with A-IoT device ID, the A-IoT device can decide whether it is selected to respond, e.g. initiate random access-like procedure to transmit device ID to network. The design of A-IoT device ID, MASK/filter/group ID and how to judge whether match depends on SA2 decision. 
	RAN1 #116 Agreement
For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.


In addition, the paging message can also include random access-related parameters. For example, if the random access procedure adopts a contention-based mechanism, RAN1 has agreed that at least slotted ALOHA based access is studied. So to distribute multiple devices among the UL time occasion, paging message can include a random value, similar to the Q value in RFID. 
If random access procedure adopts contention-free mechanism, the paging message can also carry the resource allocation information to allocate UE-specific UL response resources.
[bookmark: OLE_LINK34]Proposal 3: Paging message contents may include filter conditions, e.g., MASK ID/group ID/device ID(s), and random access-like procedure parameters, e.g., random value and resource allocation.
[bookmark: _Ref528871418][bookmark: OLE_LINK102]Conclusions
In this contribution, we discuss the Rel-19 paging procedure and functionality. And the proposals are given as follows:
Proposal 1: The functionality of paging is to identify one, a group of or all devices for inventory or command signalling.
[bookmark: _GoBack]Proposal 2: For paging monitoring, there is no paging cycle, paging occasion like concept.
Proposal 3: Paging message contents may include filter conditions, e.g., MASK ID/group ID/device ID(s), and random access-like procedure parameters, e.g., random value and resource allocation.
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