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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In the RAN#102 meeting, the SID [1] on support of solutions for Ambient IoT (Internet of Things) in NR was revised and approved with the following objective:
	General Scope
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.


In this contribution, our view on Ambient IoT device architectures is provided.

Discussion
2.1 Architecture of device type 1
[bookmark: OLE_LINK2]The architecture of device type 1 is applicable to ~1 µW peak power consumption devices, and can be considered as a baseline device architecture. As can be seen in Fig.1., this architecture consists of tag chips and antennas. The antenna is used to send and receive radio waves. The chip includes energy supply module, RF envelope detector, comparator, modulator, decoder/encoder, controller and memory. The BS sends a continuous wave (CW) to the device, the energy supply module in the device can obtain energy from the CW for communication.In this architecture,the device does not have the ability to amplify the signal.
[image: ]
[bookmark: _Ref83752632][bookmark: OLE_LINK3]Fig. 1. Baseline device architecture

Proposal 1：The baseline device architecture includes energy supply module, RF envelope detector, comparator, modulator, decoder/encoder, controller and memory.

2.2 Architecture of device type 2
[bookmark: _GoBack]The architecture of device type 2 is applicable to devices of ≤ a few hundred µW peak power consumption.Compared to the architecture of device type 1, this architecture adds LNA and PA. The LNA amplifies the received signal and PA amplifies the transmitted signal.

[image: ]
Fig. 2. Architecture of device type 2

[bookmark: OLE_LINK1]Proposal 2：The architecture of device type 2 includes energy supply module, LNA, PA, RF envelope detector, comparator, modulator, decoder/encoder, controller and memory.


Conclusions
According to the discussion, following proposals and observations are provided:
Proposal 1：The baseline device architecture includes energy supply module, RF envelope detector, comparator, modulator, decoder/encoder, controller and memory.
Proposal 2：The architecture of device type 2 includes energy supply module, LNA, PA, RF envelope detector, comparator, modulator, decoder/encoder, controller and memory.
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