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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]2.1 Message content


[bookmark: OLE_LINK32]For A-IoT paging, one issue is what information included in the A-IoT paging message from reader to device(s). In last meeting, RAN2 agreed that an identifier is required to select which device(s) need to response. In our view, the identifier is used to filter the suitable device(s) to response. In order to identify a group of, all or a certain device, it is necessary to carry MASK/filter, e.g., group ID or device ID(s) in A-IoT paging message to identify which device(s) need to response. 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. According SA2 solution, the identifier may consist of the following: an EPC and optionally a bitmask but it’s up to SA2 discussion [2]. 
	RAN1 #116 Agreement
For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.
RAN2 #126 agreement:
[bookmark: OLE_LINK21]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 addition to the identifier, A-IoT paging message from CN to reader may include the service types, which indicate inventory or command service request of this paging message. And 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 number of UL access occasions, similar to the Q value in RFID and frequency and time resource allocation for D2R transmission. If random access procedure adopts contention-free mechanism, the paging message can also carry the resource allocation information to allocate UE-specific D2R response resources.
[bookmark: OLE_LINK34][bookmark: OLE_LINK29][bookmark: OLE_LINK37]Proposal 1: Except of an identifier, initial trigger message from reader to devices includes RACH resource (e.g., number of access occasions, frequency and time resource allocation). 
2.2 Information visible to reader
In last meeting, RAN2 has discussed the level of visibility required by the reader in user plane section. This question is also related to A-IoT paging message. 
1 FFS about the level of visibility required by the reader and what information is necessary for AS layer operations.  
2 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
When the A-IoT paging is initiated, initial trigger message from CN to reader may include an identifier, service request (e.g., inventory and/or command) and radio resource assignment information, e.g., number of access occasions, frequency and time resource allocation. So in order to enable the A-IoT paging and random access procedure, reader at least needs to perceive the number-related information of devices to be paged, which has three possible information that reader can perceive: 
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Option 1: Single or multiple devices are paged, and the (rough) number of devices to be paged, if multiple devices are paged.
Option 2: Identifier
[bookmark: OLE_LINK24]Option 3: Identifier plus the (rough) number of devices to be paged, if multiple devices are paged.
For option 1, reader at least needs know the number of devices to inventory or whether it is a dedicated inventory or a common inventory. E.g. at least an indication of whether the service is triggered for a single device or multiple devices. Otherwise, reader cannot determine to initial what kind of random access process (contention-free access for a single device or a small number of devices, or, contention-based access for initial inventory). 
Or, the reader can perceive the identifier, which is option 2. Depending on SA2 design, reader may can know the number of devices to be paged from the identifier. But this method may have security risk, that is, the identifier is exposed in clear text. We can wait for the SA3 progress. 
Or, if reader cannot able to obtain rough number of devices to be paged from identifier, reader also needs to perceive the (rough) number of devices to be paged, if multiple devices are paged
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK77]Propose 2: RAN2 assumes following information can be visible to the reader: a) number-related information of devices to be paged; b) service request indication (e.g., inventory or command request), in which number-related information has three indication options: 
· Option 1: Single or multiple devices are paged, and the (rough) number of devices to be paged, if multiple devices are paged.
· [bookmark: _GoBack]Option 2: Identifier
· Option 3: Identifier plus the (rough) number of devices to be paged, if multiple devices are paged.
2.3 Monitoring behaviour
[bookmark: OLE_LINK36]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 104-105 ppm, which will bring timing and frequency error. 
[bookmark: OLE_LINK30]Observation: A-IoT system is an asynchronous system
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).
[bookmark: OLE_LINK74]For device’s monitoring behaviour of A-IoT paging message, and whether it is necessary to define a paging cycle and paging occasion. In last meeting, RAN2 agreed that legacy paging occasion and legacy DRX is not supported. This doesn’t preclude solutions that address device monitoring. But from above analyse, A-IoT system is more like an asynchronous system. If we introduce DRX-like monitor solution, it will bring significant signalling overhead to maintain the same activate/deactivate start time point between reader and devices. So we think there is no activate or deactivate period for A-IoT. In other words, each A-IoT device should always monitor the A-IoT paging message as long as the A-IoT device is activated.
[bookmark: OLE_LINK78][bookmark: OLE_LINK33]Proposal 3: Each A-IoT device should always monitor A-IoT paging message as long as the A-IoT device has sufficient energy.
[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:
[bookmark: OLE_LINK31]Proposal 1: Except of an identifier, initial trigger message from reader to devices include RACH resource (e.g., number of access occasions, frequency and time resource allocation). 
Propose 2: RAN2 assumes following information can be visible to the reader: a) number-related information of devices to be paged; b) service request indication (e.g., inventory or command request), in which number-related information has three indication options: 
· Option 1: Single or multiple devices are paged, and the (rough) number of devices to be paged, if multiple devices are paged.
· Option 2: Identifier
· Option 3: Identifier plus the (rough) number of devices to be paged, if multiple devices are paged.
Observation: A-IoT system is an asynchronous system
Proposal 3: Each A-IoT device should always monitor A-IoT paging message as long as the A-IoT device has sufficient energy.
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