Study Report AIoT Device 
1. Introduction
1.1 Overview
The concept of AIoT came up in 2017, while it came forward on an industrial summit in China. AIoT refers to the combination of IoT and AI technology, where information is collected by different kinds of sensors in IoT system, and data is performed smartly at device, edge or cloud by AI technologies, such as machine learning. As the aspect from technology, AI technology provides capability of perception as well as recognition for IoT, while IoT provide AI with data used for training. From the commercial level, IoT and AI technology work together on economy to promote the upgrade and optimization of industry. 
As the best channel for intelligent upgrade in every traditional industry, AIoT has become the inevitable trend in the development of IoT. The industrial media of AIoT “Global Intelligent Business” tells that the global AIoT market achieved 226 billion $ by the end of 2019, and it’s predicted that almost 482 billion $ will be achieved till 2022. As McKinsey predicts, the AIoT market all over the world may achieve 11.2 trillion till 2025. Currently, major AIoT applications have involved in smart home, smart wearable device, smart city, smart car, smart industry, smart agriculture, etc.
There is great potential for AIoT development because of the following points: the first one is the huge connections all over the world. There were 11.7 billion IoT connections by the end of 2020, more than non-IoT connections, and influenced by COVID-19, applications and requirements of IoT devices will be promoted to keep booming. Besides, the functions of AI capabilities such as Automatic Speech and Semantic Recognition, computer vision, etc. can provide users with much interactive intelligent service experience. With the combination of AI and IoT, applications could be deployed in various scenarios to provide smart service. 

1.2 Purpose
In order to take a comprehensive scan of AIoT industry, we develop a study item to learn about typical AIoT devices so as to summarize their commonality and characteristic. According to the study, we hope to provide a technology overview of AIoT device as a guidance for the industry. 
This study report introduces the Standardization progress among SDOs and the requirements of taking this study item based on the current problems. The report gives a definition of AIoT device, a classification of different kinds of AIoT devices and the typical use cases of AIoT Devices, respectively. Then, this report talks about the division of AI capabilities of AIoT devices in different scenarios, which is, to realize the capability on cloud or device. Last but not the least, security and privacy are discussed during AIoT device study. 

1.3 Scope
The scope of this study report is to learn about the AI capability requirements of typical AIoT devices. The AIoT device in this report mainly refers to IoT devices with AI capabilities faced to industry, which includes robot, smart camera, smart speaker, etc.

1.4 Definition of Terms/Abbreviations
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1.5 References
TS.50 IoT Services Experience
TS.47 AI Mobile Device Requirements Specification

2. Standardization Progress
2.1  Standardization Progress in SDOs
Much research on AI technology has been carried in 3GPP, ITU, GSMA, etc. However, there isn’t any research of AIoT device in SDOs yet.

2.2  Standardization Progress in GSMA TSG

2.2.1 IoTSE WI
GSMA TSG IoTSE WI has been carrying on research based on typical IoT services to provide specifications of services requirements as well as test procedures of IoT devices.

2.2.2 AI WI
GSMA TSGAI group has been carrying on research of AI devices, which aims on providing specification of AI requirements of mobile phones and tablets now. 

2.3 Gaps and Problems in Standardization
More and more AIoT devices are used all over the world, however, fragmented research on capabilities as well as technology requirements of different AIoT devices will limit the development of AIoT industry. Develop a study report of AIoT devices can promote the process of providing the industry with a specification of AIoT devices in the future to guide the benign deployment of AIoT technology among verticals.
This study item focus on the AI requirements of IoT devices and consider the AI capabilities on device as well as on cloud in the architecture of AIoT service.

3. Definition of AIoT Device
AIoT Device refers to smart IoT device with perception as well as recognition on device. For the definition of IoT Device, please refer to the definition in TS.50. Faced to the recognition of device, AI capabilities could be realized on 

4. Classification of AIoT Device
4.1 Speech Recognition Device
4.1.1 speaker
definition, use case, AI capability, etc.


4.2 Image Recognition Device
4.2.1 camera
definition, use case, AI capability, etc.

4.3 Biometric Recognition Device
4.3.1 watch
definition, use case, AI capability, etc.

4.4 Comprehensive Capability Device
4.4.1 Robot
definition, use case, AI capability, etc.

5. Division of AI Capabilities on AIoT Device 
5.1 Speaker
5.1.1 Capability on Device
5.1.2 Capability on Cloud
5.2 Camera
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5.2.1 Capability on Device
5.2.2 Capability on Cloud
5.3 Robot
5.3.1 Capability on Device
5.3.2 Capability on Cloud
5.4 Watch
5.4.1 Capability on Device
6.4.2 Capability on Cloud
5.5 Others
6. Security and Privacy
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