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1. Introduction
The SID (RP-224058): Study on solutions for Ambient IoT (Internet of Things) has updated to RP-240826.
	The following objectives are set, within the General Scope:
1. Evaluation assumptions
a) Conclude at least the following aspects of design targets left to WGs in Clause 5 (RAN design targets) of TR 38.848 [RAN1].
· Clause 5.3: Applicable maximum distance target values(s)
· Clause 5.6: Refine the definition of latency suitable for use in RAN WGs
· Clause 5.8: 2D distribution of devices
b) Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]
c) Identify basic blocks/components of possible Ambient IoT device architectures, taking into account state of the art implementations of low-power low-complexity devices which meet the RAN design target for power consumption and complexity. [RAN1]
d) Define link budget calculation for coverage, including whether/how to model carrier wave from node(s) inside or outside the connectivity topology.
NOTE: Assessment performance of the design targets is within the study of feasibility and necessity of proposals in the following objectives, e.g. by inspection of reference implementations in the field, simulations, analytically.
NOTE: strive to minimize evaluation cases in RAN1.
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, which is the determination of whether BS or intermediate UE and ambient IoT device are near each other or not (coordination with SA3 is required for privacy aspects).
· RAN1-led:
For the Ambient IoT DL and UL:
· Frame structure, synchronization and timing, random access
· Numerologies, bandwidths, and multiple access
· Waveforms and modulations
· Channel coding
· Downlink channel/signal aspects
· Uplink channel/signal aspects
· Scheduling and timing relationships
· Study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation. 
       For Topology 2, no difference in physical layer design from Topology 1.
· 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.
· 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:
· Coexistence study of Ambient IoT and NR/LTE.
· RF requirements study for Ambient IoT:
· Ambient IoT BS transmission and reception
· Ambient IoT Device, as per the General Scope, transmission and reception
· Intermediate node (UE), as per the General Scope, transmission and reception
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.



This paper addresses to discuss NG interface impact for Ambient-IOT.
2. Discussion
2.1. Assumed RAN architecture for Ambient-IoT
In another discussion paper (R3-24xxxx, Discussion on RAN architecture for Ambient-IOT), we propose RAN architecture for Ambient-IoT as below.


Figure 1: Overall architecture for Ambient IoT (left is Topology 1 and right is Topology 2)
2.2. NG interface impact
In the previous SA2 meeting, several candidate solutions have been captured in the TR23.700. So far, it has not decided which CN node (e.g., AMF or Ambient-IOT controller) to control and communicate with NG-RAN node.
However, for Rel-19 phase, it is strongly suggested to reuse current NG interface, in order to alleviate normative work. In detail, the Ambient-IoT function is hidden within the AMF. 
Proposal 1: RAN3 prefers to reuse NG interface and enhance NGAP signalling/procedure.
2.3. NGAP signalling enhancement
2.3.1. NG Paging
NG Paging for Topology 1
The AMF already stores A-IoT device context, including e.g., device list, gNB id, cell id.
In case of topology 1 deployment, each gNB as reader that received the Inventory/Command Request from the AMF at NG interface, performs the Inventory/Command procedure at UA-IoT interface.
The gNBs as reader collects the received Device IDs and provides the Device IDs to the AMF. The gNBs, if receiving Command Request, shall provide command result to the AMF.
The AMF shall update the device context, based on the received Inventory/ command result, including e.g., device id list, command result, gNB id, cell id.
In summary, for topology 1, AMF sends NG paging message including device list and gNB id, after NG paging, AMF sends NG DL message including command request and device id, the gNB as reader reports inventory/command result to AMF by NG UL message.


Figure 2: NG Paging procedure for Topology 1
NG Paging for Topology 2
The AMF already stores A-IoT device context, including e.g., device list, gNB id, UE id.
The gNB also stores UE (as reader) context if UE in CM_CONNECTED mode.
In case of topology 2 deployment, each gNB shall firstly initiate Uu Paging procedure if UE in RRC idle mode.
The AMF shall send NG Paging message including device list, gNB id and UE id.


Figure 3: NG Paging procedure for Topology 2
Proposal 2: For topology 1&2, AMF sends NG paging message including device list, gNB id and UE id (if as reader).
Proposal 3: For topology 1&2, after NG paging, AMF may send NG DL message including command request, device id and UE id (if as reader).
Proposal 4: For topology 1&2, the gNB reports inventory/command result to AMF by NG UL message.
2.3.2. Device context management
For topology 1, the AMF already stores A-IoT device context, including e.g., device list, gNB id, cell id.
For topology 2, the AMF already stores A-IoT device context, including e.g., device list, gNB id, cell id and UE id (as reader).
For topology 2, the RAN shall store UE context (as reader), including e.g., device list, gNB id, cell id.
For topology 1&2, after inventory/command, the AMF and RAN shall update its stored device context for future usage.
Proposal 5: The AMF and RAN shall store and update device context which includes device list, gNB id and UE id.
2.3.3. Data transport
It is possible that Data transport is via CP CIOT like procedure, other than UP CIoT procedure, and Session management is not needed.
Proposal 6: RAN3 prefers to use Control Plane CIoT 5GS Optimisation for Data transport.
3. Conclusion
After the above analysis, we provide the following proposals. 
Proposal 1: RAN3 prefers to reuse NG interface and enhance NGAP signalling/procedure.
Proposal 2: For topology 1&2, AMF sends NG paging message including device list, gNB id and UE id (if as reader).
Proposal 3: For topology 1&2, after NG paging, AMF may send NG DL message including command request, device id and UE id (if as reader).
Proposal 4: For topology 1&2, the gNB reports inventory/command result to AMF by NG UL message.
Proposal 5: The AMF and RAN shall store and update device context which includes device list, gNB id and UE id.
Proposal 6: RAN3 prefers to use Control Plane CIoT 5GS Optimisation for Data transport.
4. Text Proposal for TR38.769
================================Start of change===============================
[bookmark: _Toc160111600]6.3	Impacts on CN-RAN interface
Editor’s note: Corresponds to the first RAN3 objective in the SID.
6.3.x CN-RAN interface
RAN3 prefers to reuse NG interface and enhance NGAP signalling/procedure.
RAN3 prefers to use Control Plane CIoT 5GS Optimisation for Data transport.
================================End of change===============================
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