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1. Introduction
On support of A-IoT, the new SID [1] is approved in RAN#102. The RAN3 related objectives are highlighted below: 
2. Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope, including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848. 
Study of positioning in Rel-19 is RAN3-led, limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation).
Study the feasibility and required functionalities for proximity determination (coordination with SA3 is required for privacy aspects).
· RAN1-led:
……
· RAN2-led:
……
· 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.
· RAN4-led:
……
RAN2 and RAN3 are expected to identify RAN-CN functional split in coordination with SA2.

Note: This study shall target for an IoT segment well below the existing 3GPP IoT technologies, e.g. NB-IoT, eMTC, RedCap, etc. The study shall not aim to replace existing 3GPP LPWA technologies.


In this contribution, we will discuss the architecture aspects on support of A-IoT, and provide the observations and proposals accordingly.

2. Discussion
The Topology 1 and Topology 2 defined in the TR 38.848 [2] are shown below:
[bookmark: _Toc145960150][bookmark: _GoBack]4.2.1.1	Topology 1: BS ↔ Ambient IoT device
[image: ]
Figure 4.2.1.1-1: Topology 1
In Topology 1, the Ambient IoT device directly and bidirectionally communicates with a basestation. The communication between the basestation and the ambient IoT device includes Ambient IoT data and/or signalling. This topology includes the possibility that the BS transmitting to the Ambient IoT device is a different from the BS receiving from the Ambient IoT device.
[bookmark: _Toc145960151]4.2.1.2	Topology 2: BS ↔ intermediate node ↔ Ambient IoT device
[image: ]
Figure 4.2.1.2-1: Topology 2
In Topology 2, the Ambient IoT device communicates bidirectionally with an intermediate node between the device and basestation. In this topology, the intermediate node can be a relay, IAB node, UE, repeater, etc. which is capable of Ambient IoT. The intermediate node transfers Ambient IoT data and/or signalling between BS and the Ambient IoT device. 
SA2 has started the study on support of A-IoT, and some initial outputs are summarized in the TR 23.700-13 [3]. In the SA2’s TR [3], the architectural assumptions are provided below for reference.
[bookmark: _Toc153792586][bookmark: _Toc153792671][bookmark: _Toc157661573][bookmark: _Toc160698584]4.1	Architectural Assumptions
-	The following traffic types for Ambient IoT Device are to be studied:
-	DT: Device-terminated; and
-	DO-DTT: Device-originated - device-terminated triggered.
NOTE 1:	The DO-DTT additionally includes traffic from AIoT Devices, which is triggered by RAN/UE as reader, without CN sending traffic towards the AIoT Devices.
NOTE 2:	The final decision for including DO-A (Device-originated - autonomous) in the study depends on RAN decision.
-	The following two connectivity topologies as defined in TR 38.848 [7] are to be studied:
-	Topology 1: BS <--> Ambient IoT Device;
-	Topology 2: BS <--> intermediate node <--> Ambient IoT Device: Only a UE can act as an intermediate node which is under the network control.
-	The communication spectrum is assumed to be licensed.
-	Handover is not supported.
-	RRC states are not supported by AIoT Devices (see TR 38.769 [8])
-	No mobility (i.e. at least no cell selection/re-selection-like function) supported by AIoT Devices (see TR 38.769 [8])
Editor's note:	The meaning of no mobility is to be clarified by RAN in TR 38.769 [8].
NOTE 3: 	Coordination with RAN is required to determine the Ambient IoT Device capabilities in relation to system level of functionality (considering e.g. traffic scenarios, connectivity topologies etc.).
NOTE 4:	The security aspects for Ambient IoT requires coordination with SA WG3.
NOTE 5:	The charging aspects for Ambient IoT will be studied by SA WG5.
NOTE 6:	The NAS based Congestion control is not in the scope of this study.


According to the RAN SID [1], and also the SA2’s output [3], we could confirm the following architectural assumptions:
· Core Network is involved to support A-IoT
· Topology 1 and topology 2 are supported
· For Topology 2, only a UE can act as an intermediate node which is under the network control
· Only support the traffic types DO-DTT and DT
· Indoor inventory and indoor command are the key use cases to be supported
· RRC states are not supported by A-IoT Devices
· Mobility(cell reselection/Handover) for A-IoT device is not considered

Proposal 1: We should confirm the architectural assumptions for A-IoT:
· Core Network is involved to support A-IoT
· Topology 1 and topology 2 are supported
· For Topology 2, only a UE can act as an intermediate node which is under the network control
· Only support the traffic types DO-DTT and DT
· Indoor inventory and indoor command are the key use cases to be supported
· RRC states are not supported by A-IoT Devices
· Mobility is not considered for A-IoT Devices

Obviously, the interface between BS and A-IoT device (for topology 1) are not the NR-Uu, it should be a simplified interface to support easy access and data transmission, we can name it as “Ax-Uu”. For Topology 2, the interface between intermediate node (UE) and Ambient IoT device is also the Ax-Uu. The detail design for Ax-Uu is up to RAN1/RAN2.
Proposal 2: The new interface between BS and A-IoT Device, between intermediate node and A-IoT Device could be named as “Ax-Uu”, the detail designs for Ax-Uu is up to RAN1/RAN2.
On whether support split architecture for A-IoT, we understand this is not so urgent to consider the split architecture at this stage.  It could be low-prioritized or excluded in Rel-19 study.
Proposal 3: Split architecture should be low-prioritized or excluded in Rel-19 A-IoT study.
As above, the overall architecture could be illustrated with the figure below:


Overall Architecture for A-IoT
Entity Functionalities:
· NG-RAN:
· Supports the Ax-Uu air interface (for Top 1);
· NR-Uu adaption for intermediate node (UE);
· Device Context management over NGAP;
· Delivery of signalling or data between A-IoT device and CN;
· UE (Intermediate node):
· Supports the Ax-Uu air interface (for Top 2);
· NR-Uu adaption;
· Delivery of signalling or data between A-IoT device and CN;
· A-IoT Device:
· Supports the Ax-Uu air interface;
· Perform inventory and Command procedures;
· 5GC:
· Registration, Authentication (whether and how to perform the procedures up to SA2)
· Authorization of A-IoT device and intermediate UE
· A-IoT CP/UP data termination

The above overall architecture and corresponding entity functionalities for A-IoT should be captured in the TR 38.769 [4], a new section could be introduced under section 6. The TP is provided in the annex.
Proposal 4: Capture the overall architecture and Entity functionalities for A-IoT in the TR 38.769.

3. Conclusion
Based on the discussion in section 2, the following proposals are provided:
Proposal 1: We should confirm the architectural assumptions for A-IoT:
· Core Network is involved to support A-IoT
· Topology 1 and topology 2 are supported
· For Topology 2, only a UE can act as an intermediate node which is under the network control
· Only support the traffic types DO-DTT and DT
· Indoor inventory and indoor command are the key use cases to be supported
· RRC states are not supported by A-IoT Devices
· Mobility is not considered for A-IoT Devices
Proposal 2: The new interface between BS and A-IoT Device, between intermediate node and A-IoT Device could be named as “Ax-Uu”, the detail designs for Ax-Uu is up to RAN1/RAN2.
Proposal 3: Split architecture should be low-prioritized or excluded in Rel-19 A-IoT study.
Proposal 4: Capture the overall architecture and Entity functionalities for A-IoT in the TR 38.769.

4. Reference
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5. TP for TR 38.769
<<<<<<<<<<<<<<<<<< Begin of the changes >>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc160111597]6	Solutions for ambient IoT
[bookmark: _Toc160111598]6.1	Physical layer

6.2	Reference Architecture and Functionalities
6.2.1 	Reference Architecture

The overall architecture to support Ambient IoT Devices is shown with the figure below:


Figure 6.2-x. Overall Architecture for A-IoT
The architectural aspects include:
· Core Network is involved to support A-IoT;
· Topology 1 and topology 2 are supported;
· For Topology 2, only a UE can act as an intermediate node which is under the network control;
· Only support the traffic types DO-DTT and DT;
· Indoor inventory and indoor command are the key use cases to be supported;
· RRC states are not supported by A-IoT device;
· Mobility is not considered for A-IoT device;
· RAN split architecture is not considered in this Release;

6.2.2 	Entity Functionalities
According to the architecture, the entity functionalities for A-IoT include:
· 5GC:
· Registration, Authentication for A-IoT device (pending to SA2);
· A-IoT context management, including authorization of A-IoT device and intermediate UE;
· Perform inventory and Command procedures;
· NG-RAN: 
· Supports the Ax-Uu air interface (for topology 1);
· NR-Uu adaption for intermediate node (for topology 2);
· A-IoT Device Context management over NGAP;
· Delivery of signalling or data between A-IoT device and CN;
· UE (Intermediate node of topology 2):
· Supports the Ax-Uu air interface;
· NR-Uu adaption;
· Delivery of signalling or data between A-IoT device and CN;
· A-IoT Device:
· Supports the Ax-Uu air interface;
· Perform inventory and Command procedures;

[bookmark: _Toc160111599]6.23	Protocol stack and signalling procedures
Editor’s note: Corresponds to the RAN2 objective in the SID.
[bookmark: _Toc160111600]6.34	Impacts on CN-RAN interface
Editor’s note: Corresponds to the first RAN3 objective in the SID.

[bookmark: _Toc160111601]6.45	RAN architecture aspects
Editor’s note: Corresponds to the second RAN3 objective in the SID.

[bookmark: _Toc160111602]6.56	Coexistence of ambient IoT and NR/LTE
Editor’s note: Corresponds to the first RAN4 objective in the SID.

[bookmark: _Toc160111603]6.67	RF requirements study
Editor’s note: Corresponds to the second RAN4 objective in the SID.

[bookmark: _Toc160111604]6.78	Characteristics of carrier-wave waveform

[bookmark: _Toc160111605]6.89	Locating ambient IoT devices
Editor’s note: Proximity determination may be in a 6.8.x sub-clause, or another arrangement, depending on how the study proceeds.

<<<<<<<<<<<<<<<<<< End of the changes >>>>>>>>>>>>>>>>>>>>>>>
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