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Introduction
The study item on solutions for Ambient IoT (Internet of Things) in NR was agreed in RAN#102 meeting [1]. The Ambient IoT aims to design ultra-low complexity devices with ultra-low power consumption for the very-low end IoT applications. The objectives of the Ambient IoT in RAN3 are as follows:
· Identify necessary impacts on signaling and procedures for CN-RAN interface, to enable:
· Paging
· Device context management
· Data transport
In RAN3#123bis meeting, the following agreement was achieved:
AIoT Paging can be used to reach one or more devices for identified AIoT services (e.g., inventory, command).
and the following open issues need to be further studied: 
· What’s device context？
· The content in Inventory and Command?
This contribution aims to provide our views on Paging and Context Management for Ambient IoT.
Discussion
NG Signalling for Ambient IoT
Since Ambient IoT is a very simple function, there is no need to specify a new protocol stack between RAN and CN to support Ambient IoT scenarios. From the perspective of RAN3, there is no need to extend the existing NGAP message to support Ambient IoT as it may be regarded as a new RAT. Therefore, we propose to specify a few new procedures (e.g., paging) in NG interface to support Ambient IoT scenario rather than to extend the existing NGAP message. 
Proposal 1: To specify a few new procedures (e.g., paging) in NG interface to support Ambient IoT scenario rather than to extend the existing NGAP message.
Paging
As one of the objectives in SID, the details of paging function need to be studied. In last RAN3 meeting, A-IoT paging was agreed to support one or more devices to identify the A-IoT services like inventory and command. Regarding the detailed information included in A-IoT paging message, the following legacy information included in NR and LTE paging message need to be discussed:
· UE Identity Index value: used by the eNB to calculate the Paging Frame
· UE Paging Identity: IMSI, S-TMSI, 5G-S-TMSI\
· Tracking area for paging
· Paging (e)DRX
· Assistance information: e.g., paging optimization information, WUS assistance information, Paging Priority, and etc
· Paging cause: only “voice” specified in LTE and NR
According to the following agreements in RAN2#125bis meeting, the legacy paging occasion and (e)DRX are not supported.
1. Legacy paging message for device will not be supported.  
1. 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).
1. RAN2 assumes that the device will not support tracking/RAN area update procedure.    
1. 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
Unlike the legacy system, A-IoT is an asynchronous system which cannot maintain synchronization between UE/device and gNB as legacy UE. Therefore, how to page A-IoT in Uu interface is decided by RAN2. Based on this point, we understand UE Identity Index value like information is not included in A-IoT paging message. In legacy paging mechanism, only one UE can be paged in one NG paging message which could not support more than one device. Thus, it is need to specify a new UE paging ID List in paging message and detailed information can be discussed in WI phase. In addition, according to RAN2 agreement, both the DRX information and tracking area information are also no needed to be included in A-IoT paging message. Regarding the paging cause, the paging cause “Inventory” and “command” can be included. For inventory, we understand it could perform periodic inventory to allow the newly coming AIoT devices to be discovered. The AF may further provide the inventory strategy information (e.g. inventory frequency, inventory period) to perform periodic inventory without further explicit requests from the AF. The inventory strategy information can be configured via Paging message or reconfigure/Modified via other NGAP message. In addition, since the Commands refers to an instruction (e.g., Read Write, Disable) sent by an AF to an Ambient IoT Device, are end-to-end protected between AF and Ambient IoT Device, the AMF may include one or more Commands information in Paging message. Therefore, the Command Information as String type can be also included in paging message. In conclusion, the following information can be included in A-IoT Paging message:
· UE paging ID (List)
· Paging cause
· NAS data: e.g., Command
· inventory strategy information (e.g. inventory frequency, inventory period)
Proposal 2: UE Identity Index value for Paging Frame calculation, (e)DRX information, tracking area information are not included in A-IoT Paging message.
Proposal 3: At least inventory strategy information, UE paging ID (List), Paging Cause and NAS data are included in A-IoT Paging message
Device Context
In legacy NR mechanism, the UE context management consists of at least Initial UE context request/medication/release procedures. In these procedures, both AMF and RAN allocate or reallocate the corresponding UE ID, mobility restriction, security configuration, slice configuration, and etc. With this information, RAN may configure or reconfigure SRB or DRB configuration for UE. In last RAN3 meeting, the definition of Device Context in RAN/reader side was not reached consensus. At least RAN/reader may respond inventory, NAS message, command, the temporarily device ID needs to be contained in corresponding message. Other information contained in device context depends on SA2 progress. 
Proposal 4: At least temporarily device ID needs to be contained in corresponding message. Other information contained in device context depends on SA2 progress.
Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: To specify a few new procedures (e.g., paging) in NG interface to support Ambient IoT scenario rather than to extend the existing NGAP message.
Proposal 2: UE Identity Index value for Paging Frame calculation, (e)DRX information, tracking area information are not included in A-IoT Paging message.
Proposal 3: At least inventory strategy information, UE paging ID (List), Paging Cause and NAS data are included in A-IoT Paging message
Proposal 4: At least temporarily device ID needs to be contained in corresponding message. Other information contained in device context depends on SA2 progress.
Reference	
[1]. RP-234058,New SID: Study on solutions for Ambient IoT (Internet of Things) in NR, Huawei (moderator, RAN1 Vice-Chair)
