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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
· Identify RAN architecture aspects, including whether support for split architecture is necessary.
· Identify potential solutions for locating an Ambient IoT device with no specification impact, e.g. reusing existing user location report, or minimal specification impact to convey location information to core network.
This contribution aims to provide our views on NG interface signalling for Ambient IoT.
Discussion
Protocol Stack between Reader and AIoT Controller
According to pCR[2] approved in SA2, one possible protocol stack between Reader and AIoT Controller are depicted in Figure 1:


SA2 had the following notes:
NOTE 1: Whether an SBI protocol stack (consisting of IP/TCP/HTTP2/JSON) as defined in TS 29.500 [X1] or an SCTP-based stack will be used will be decided in coordination with RAN3.
NOTE 2:	The R-AP protocol is assumed to be defined by RAN3 in coordination with SA2.
NOTE 3:	The motivation to propose the R-AP protocol instead of reusing NGAP is that (a) NGAP terminates on the AMF, while AMF is not assumed to be used by this solution and (b) that most of the underlying concepts of NGAP (existence of UE contexts at RAN nodes, PDU Sessions, support of UE mobility, etc.) do not apply to AIoT in this solution. 
Editor's note: Whether instead of a new R-AP protocol a simplified version of NGAP can be defined to support AIoT scenarios is FFS and can be discussed with RAN3.
Since Ambient IoT is a very simple function, there is no need to specify a new protocol stack between RAN and CN to support AIoT scenarios. From the perspective of RAN3, we only need to specify a few procedures (e.g., paging, Inventory Procedure, AIoT data retrieval/data transmission, NAS message delivery, and etc.) in NG interface to support Ambient IoT scenario. Moreover, SCTP-based stack can be also reused as SBI protocol stack seems to have no obvious benefit. 
Proposal 1: A simplified version of NGAP can be defined to support AIoT scenarios and SCTP-based stack can be also reused.
Paging
As one of the objectives in SID, the details of paging function need to be studied. As outlined in TS 38.300[2], the existing NR paging allows the network to inform one or a group UEs in RRC_IDLE and in RRC_INACTIVE state by Paging messages from the perspective of RAN3. Per the requirements provided in TR 28.840, the 5G system shall be able to communicate with an AIoT device as well as to provide group communication for a group of AIoT devices. Furthermore, the paging-like message from the Core Network or application server may be received in RAN, the RAN node could utilize the paging message to notify one or group Ambient IoT devices. Therefore, a new Paging Message for Ambient IoT needs to be specified in NGAP to notify one or group Ambient IoT devices. The following procedures can be implemented via Paging message:
· Command: The Commands defined in [2], refers to an instruction (e.g., Read Write, Disable) sent by an AF to an AIoT Device, are end-to-end protected between AF and AIoT Device. The AMF may include one or more Commands information in Paging message.
· Data Retrieval: In [10], the AF may send a request to 5GC, to read data from the target AIoT devices. The AMF may send the target AIoT device IDs, candidate locations or SUPI of the selected intermediate node, and optional Requested target data to RAN. 
· Inventory Procedure [5]: The AMF may request RAN or reader to execute inventory procedure. The information, such as the internal area information, device information and inventory strategy information, and optional location required information, can be included in Paging message.
· NAS delivery
To this end, paging message may include one or group information (e.g., command, data retrieval). In case RAN or reader receives the response message from the AIoT devices, a new Class-2 NGAP message can be specified to deliver the response message to AIoT Controller or AF. 
Proposal 2: A new Paging Message for Ambient IoT needs to be specified in NGAP to notify one or group Ambient IoT devices.
Proposal 3: Paging message may include one or group information (e.g., command, data retrieval, inventory Procedure, and NAS delivery).
Proposal 4: a new Class-2 NGAP message can be specified to deliver the response message to AIoT Controller or AF
Device Context Management
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. As concluded in TR38.848, there is no RRC states, no mobility (at least no cell selection/re-selection -like function) for A-IoT device. Furthermore, as stated in [8], the initial temporary identifier (TempID) is only known by both the CN NF and the AIoT device. Therefore, we believe that there is no need to introduce device context management for A-IoT.
Proposal 5: there is no need to introduce device context management for A-IoT
Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: A simplified version of NGAP can be defined to support AIoT scenarios and SCTP-based stack can be also reused.
Proposal 2: A new Paging Message for Ambient IoT needs to be specified in NGAP to notify one or group Ambient IoT devices.
Proposal 3: Paging message may include one or group information (e.g., command, data retrieval, inventory Procedure, and NAS delivery).
Proposal 4: a new Class-2 NGAP message can be specified to deliver the response message to AIoT Controller or AF
Proposal 5: there is no need to introduce device context management for A-IoT
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