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Abstract of the contribution: it proposes Architecture Assumption and Architecture Requirement for FS_AmbientIoT.
1. Discussion
For FS_AmbientIoT, the service requirements defined in SA1 are capture in TS 22.369, and they are:
Communications aspects
Positioning
Management
Exposure
Charging
Security and privacy
The device types, traffic assumptions and connectivity topologies are the basis for FS_AmbientIoT study and they are identified in TR 38.848 and further clarified in RAN SID (RP-234058). The architecture assumption should capture the necessary information.
	The definitions provided in TR 38.848 are taken into this SI, and the following are the exclusive general scope:

A. The overall objective shall be to study a harmonized air interface design with minimized differences (where necessary) for Ambient IoT to enable the following devices:

i. ~1 µW peak power consumption, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, neither DL nor UL amplification in the device. The device’s UL transmission is backscattered on a carrier wave provided externally.

ii. ≤ a few hundred µW peak power consumption1, has energy storage, initial sampling frequency offset (SFO) up to 10X ppm, both DL and/or UL amplification in the device. The device’s UL transmission may be generated internally by the device, or be backscattered on a carrier wave provided externally.

· X  is to be decided in WGs.

· Coverage design target: Maximum distance of 10-50 m with device indoors as per TR 38.848: “…a range that WGs can sub-select within”.

· For Topologies 1 & 2 (UE as intermediate node under NW control) per TR 38.848, with no RRC states, no mobility (i.e. at least no cell selection/re-selection -like function), no HARQ, no ARQ. 

NOTE 1: It is to be understood that “≤ a few hundred µW” means WGs are not tasked with setting a particular value, and that it will be for WG discussions to determine if a presented design with corresponding power consumption satisfies the “≤ a few hundred µW” requirement.

B. 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
C.  FR1 licensed spectrum in FDD.

D. Spectrum deployment in-band to NR, in guard-band to LTE/NR, in standalone band(s).

E. Traffic types DO-DTT, DT, with focus on rUC1 (indoor inventory) and rUC4 (indoor command). 
· From RAN#104, the study will assess whether the harmonized air interface design (per bullet ‘A’ above) can address the DO-A (Device-originated autonomous) use case, only to identify which part(s) of the harmonized air interface design (per bullet ‘A’ above) is/are not sufficient for the DO-A use case.

Transmission from Ambient IoT device (including backscattering when used) can occur at least in UL spectrum.


Proposal1: it is proposed to align the RAN defined device types, traffic assumptions and connectivity topologies in Architecture Assumption. 
Proposal

It is proposed to add the following Architecture Assumption and Architecture Requirement to the TR 23.700-13.
START OF CHANGES (all new text)
4.1
Architectural Assumptions

-
The service-based architecture as specified in TS 23.501 [X2], TS 23.502 [X3], and TS 23.503 [X4] can be taken in account for this study. But the mandatory features and definitions in those specifications are not necessarily assumed to be baseline for this study.

-  The following traffic types for Ambient IoT device are prioritized to be studied:
-  DT: Device-terminated; and 
-  DO-DTT: Device-originated – device-terminated triggered.

NOTE 1:
The final decision for including DO-A (Device-originated – autonomous) in the study or not is pending to RAN decision.

-  The following two connectivity topologies are to be studied:
-  Topology 1: BS ↔ Ambient IoT device;

-  Topology 2: BS ↔ intermediate node ↔ Ambient IoT device: UE as intermediate node under NW control.
-  The communication spectrum is assumed to be licensed, and only authorized Ambient IoT devices are allowed.
-
Different architectural design or enhancements may apply for the different device types and topologies.
-  Cell selection/reselection and Handover is not supported.
NOTE 2:
The study and definition for Ambient IoT requires coordination with RAN WGs.

NOTE 3:
The security aspects for Ambient IoT requires coordination with SA3, including enable/disable device operations.

NOTE 4:
The charging aspects for Ambient IoT will be studied by SA5.

NOTE 5:
The NAS based Congestion control is not in the scope of this study.



NEXT CHANGES
4.2
Architectural Requirements

The following architectural requirements are applicable to this study:

-
Solutions based on 5G system should build on the 5G System architectural principles for core network as defined in clause 4.1 of TS 23.501 [2].

-  
-
Architecture to support Ambient IoT devices need to fulfil functional service requirements and performance service requirements of Ambient IoT as specified in TS 22.369 [X6]. 

-
The Ambient IoT services are supported by the 5G system with procedures and functionalities for the adhering to the restricted capabilities of Ambient IoT devices.
-
For Topology 2, the UE that serves as the intermediate node uses the existing 5G system architecture for communication with the network.
-
The security mechanism shall consider the ultra-low-complexity and resource-constrained nature of Ambient IoT devices while addressing confidentiality, integrity and availability requirements.
NEXT CHANGES
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[X1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[X2]
3GPP TS 23.501: "System Architecture for the 5G System (5GS); Stage 2".

[X3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[X4]
3GPP TS 23.503: "Policies and Charging control framework for the 5G System; Stage 2".

[X5]
3GPP TR 38.848: " Technical Specification Group Radio Access Network; Study on Ambient IoT (Internet of Things) in RAN".
[X6]
3GPP TS 22.369: "Service requirements for ambient power-enabled IoT; Stage 1".
END OF CHANGES
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