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1. Introduction
The Rel-19 SID for Ambient IoT includes the following RAN3-led open issues.
	General Scope
A. [bookmark: _Hlk160560296]Deployment Scenarios with the following characteristics, referenced to the tables in Clause 4.2.2 of TR 38.848:
· Deployment scenario 1 with Topology 1
· Basestation and coexistence characteristics: Micro-cell, co-site
·   Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control
· Basestation and coexistence characteristics: Macro-cell, co-site
· The location of intermediate node is indoor
B. [bookmark: OLE_LINK45][bookmark: OLE_LINK46]Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command). 
· RAN3-led:
· 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 discusses focus on discussion on the NG interface's impact on the Ambient IoT.
2. Discussion
2.1. [bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]Paging
In Rel-18 and earlier, the network will page the UE in RRC_IDLE and RRC_INACTIVE states through the Paging messages when a service comes, and to notify UEs in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states that system information change and ETWS/CMAS indications.
Considering the application scenarios and the ultra-low size/complexity/power consumption of ambient IoT devices is comparable to the RFID tags, we can refer the design of signaling and procedures of ambient IoT devices to that of RFID tags. Therefore, the role of the reader (i.e., gNB) paging ambient IoT devices is similar to the interrogator sending select signals to tags in RFID. It is reasonable to propose that the AMF sends paging signaling to gNB to trigger a select process like paging procedure to sync with some ambient IoT devices for the incoming inventory/command/locating service, .etc.
The 3GPP paging has CN-initiated paging and RAN-initiated paging. The CN-initiated paging pages the UEs in both RRC_IDLE and RRC_INACTIVE states, and the RAN-initiated paging pages the UEs in RRC_ INACTIVE state. However, the A-IoT devices have no RRC states. In our understanding, A-IoT still has two states: the RRC_CONNECTED-like and RRC_IDLE-like states. The devices in the RRC_CONNECTED-like state may receive downlink signaling and send uplink signaling by backscatter continues waves from gNB, while the devices in the RRC_IDLE-like state may not sync with gNB and cannot receive downlink signaling. 
Observation 1: A-IoT devices have two states: RRC_CONNECTED-like state and RRC_IDLE-like state. The devices in the RRC_CONNECTED-like state may receive downlink signaling and send uplink signaling by backscatter continues waves from gNB, while the devices in the RRC_IDLE-like state may not sync with gNB and cannot receive downlink signaling.
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]Proposal 1: The network sends the A-IoT paging from AMF to gNB to sync with some ambient IoT devices in the gNB service area for the incoming inventory/command/locating service.
The CN-initiated paging is essential because the CN needs to trigger services with paging information. Also, the network should be able to page all the A-IoT devices, a specific A-IoT device, a group of A-IoT devices, or different types of devices. In addition, in legacy release, the CN may send paging information to a list of tracking areas where this principle is also available to A-IoT. Besides, the CN may expected to page the A-IoT devices in gNB or cell granularity since the A-IoT devices have relatively low moving speeds, which reduces the paging overhead compared to paging the tracking area. 
In our understanding, the RAN-initiated paging means the gNB can send paging messages to the A-IoT devices in the RRC_IDLE-like state with no CN paging indication. And RAN3 should have some discussion if there is application scenarios to support the RAN-initiated-like paging.
Observation 2: The RAN-initiated-like paging means the gNB can send paging messages to the A-IoT devices in the RRC_IDLE-like state with no CN paging indication.
Proposal 2: RAN3 is suggested to discuss if CN-initiated-like and RAN-initiated-like paging should be supported.
Proposal 3: The network should be able to paging all the A-IoT devices or a group of specific A-IoT devices or different types of A-IoT devices or paging a specific A-IoT device.
Proposal 4: we need to discuss the paging granularity of A-IoT, i.e., tracking area granularity, gNB granularity, cell granularity.
In addition, for a normal UE, the gNB pages the UE with ETWS/CMAS indications to receive broadcast public warning system information, which does not apply to A-IoT since there are no application scenarios.
Besides, the system information change may also trigger paging for normal UE. For A-IoT, system information-related issues still need to be discussed in RAN1/2. RAN3 are not available to discuss it right now.
Proposal 5: The public warning initiated paging is excluded for A-IoT, and system information change triggered paging have to wait the input from RAN1 and RAN2.
2.2. Device context management
[bookmark: OLE_LINK92]The 5G UE requires UE context at gNB since the UE context has UE’s UE Radio Capability, PDU session context, UE Security Capabilities, the Security Key, Mobility Restriction List, index to RAT/Frequency Selection Priority, etc.
It is not needed for the PDU session context because the network may not establish DRBs for A-IoT devices. For detailed reasons, refer to section 2.3.
For the UE Radio Capability, this IE is highly related to RAN1/RAN2 instead of RAN3. If the RAN1/RAN2 decides the A-IoT devices should report their radio capabilities, the A-IoT radio capability will be maintained in the UE context. Otherwise, UE A-IoT radio capability is not needed in the UE context.
We should wait for the progress of SA3/RAN2 in the context of UE Security.
Since A-IoT has no mobility (i.e., at least no cell selection/re-selection -like function), the mobility-related UE context is not needed for the mobility-related context.
Other contexts of UE are service-specific contexts that are out of the scope of A-IoT, so they are excluded from the UE context.
[bookmark: _GoBack]Proposal 6: the UE radio capability and security-related parameters are candidates for the A-IoT UE context, which depends on the results of other working groups.
2.3. Data transport
The TR 38.848 states that the maximum data size is approximately 1000 bits to be received by the Ambient IoT device (downlink). The maximum data size is approximately 1000 bits to be transmitted from the Ambient IoT device (uplink).  
There are two possible data transmission options:
Option 1: The AMF may receive the downlink data container from an A-IoT-related CN entity and pass it to gNBs and A-IoT devices. The AMF may receive and pass the uplink data container from A-IoT devices to the A-IoT-related CN entity. So, the NG control plane should be established during A-IoT services.
Option 2: The downlink data may be transparently transmitted from a data collection entity, and then the gNB passes it to A-IoT devices, and the uplink data may be transmitted from A-IoT devices send reporting data to gNB and then the gNB pass them to data collection entity, which has no RAN3 impact.  
These two options depend on the overall architectural design of the A-IoTs system.
The A-IoT data may not need to use the NG-U interface between UPF and gNB, so PDU sessions and DRBs are not established for A-IoT services.
Proposal 7: RAN3 need to discuss if the A-IoT data should be delivered on NG-C interface.

3. Conclusion
Based on the discussion in this documents, we have the following observations and proposals:
Observation 1: A-IoT devices have two states: RRC_CONNECTED-like state and RRC_IDLE-like state. The devices in the RRC_CONNECTED-like state may receive downlink signaling and send uplink signaling by backscatter continues waves from gNB, while the devices in the RRC_IDLE-like state may not sync with gNB and cannot receive downlink signaling.
Observation 2: The RAN-initiated paging means the gNB can send paging messages to the A-IoT devices in the RRC_IDLE-like state with no CN paging indication.
Proposal 1: The network sends the A-IoT paging from AMF to gNB to sync with some ambient IoT devices in the gNB service area for the incoming inventory/command/locating service.
Proposal 2: RAN3 is suggested to discuss if CN-initiated-like and RAN-initiated-like paging should be supported.
Proposal 3: The network should be able to paging all the A-IoT devices or a group of specific A-IoT devices or different types of A-IoT devices or paging a specific A-IoT device.
Proposal 4: we need to discuss the paging granularity of A-IoT, i.e., tracking area granularity, gNB granularity, cell granularity.
Proposal 5: The public warning initiated paging is excluded for A-IoT, and system information change triggered paging have to wait the input from RAN1 and RAN2.
Proposal 6: the UE radio capability and security-related parameters are candidates for the UE context, which depends on the results of other working groups. The left UE contexts are no longer considered in A-IoT.
Proposal 7: The NG-U interface is not used for A-IoT data transmission, and the NG-C interface may be available to transmit A-IoT data.
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