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[bookmark: _Toc49931674]5.x	Use Ambient IoT service in Sensor Networks for Smart Agriculture, Smart Factory and Smart Home
[bookmark: _Toc49931675]5.x.1	Description
Ambient power-enabled IoT devices can be used in Smart Agriculture, Smart Factory and Smart Home to monitor the environment and control the facilities such as irrigation system and temperature control system.

[bookmark: _Toc49931676]5.x.2	Pre-conditions
Pre-conditions of Farm A:
Farm A establishes a smart greenhouse for tomato planting. Some sensing Ambient power-enabled IoT devices are placed in the smart greenhouse to monitor the air temperature and humidity, carbon dioxide concentration, light, soil temperature, humidity and PH. Some operation Ambient power-enabled IoT devices are placed in the smart greenhouse to control the window and irrigation system. A pico cell or a mobile phone (with subscription of Operator O) is placed in the smart greenhouse to communicate with the Ambient IoT devices.
Pre-conditions of Factory B:
Factory B establishes a smart product line. Some sensing Ambient power-enabled IoT devices are placed in the smart product line to monitor the position, liquid level, humidity, temperature and pressure. Some operation Ambient power-enabled IoT devices are placed in the smart product line to control the manipulators. A pico cell or a mobile phone (with subscription of Operator O) is placed in the smart product line to communicate with the Ambient IoT devices.
Pre-conditions of smart home:
Alice establishes a smart home network in her apartment. Some sensing Ambient power-enabled IoT devices are placed in her home to monitor the temperature, humidity and brightness in her home. Some operation Ambient power-enabled IoT devices are placed to control the light and air conditioner. Alice’s mobile phone (with subscription of Operator O) is used to communicate with the Ambient IoT devices.

[bookmark: _Toc49931677]5.x.3	Service Flows
Service flows in Farm A:
1. The mobile phone or the pico cell placed in the smart greenhouse is configured by Operator O to perform the 5GS Ambient IoT service.
2. Operator O’s 5GS authenticates Ambient IoT devices in Farm A. The communication between the Ambient IoT device and 5GS are transferred through the mobile phone or the pico cell configured to perform 5GS Ambient IoT service.
3. Periodically, or upon request from the application server of Farm A, the mobile phone or the pico cell placed in the smart greenhouse obtains the environmental monitoring information from the sensing Ambient IoT devices and sends to the application server of Farm A.
4. Based on the received information and preconfigured logic, the application server requests 5GS to send control sigalling to the operation Ambient IoT devices to control their operations, e.g. open or close the window of the greenhouse, start or close the irrigation system.
5. The 5GS transfers the control signalling from the application server to Ambient IoT devices through the mobile phone or the pico cell.

Service flows in Factory B:
1. The mobile phone or the pico cell placed in the product line is configured by Operator O to perform the 5GS Ambient IoT service.
2. Operator O’s 5GS authenticates Ambient IoT devices in Factory B. The communication between the Ambient IoT device and 5GS are transferred through the mobile phone or the pico cell configured to perform 5GS Ambient IoT service.
3. Periodically, or upon request from the application server of Factory B, the mobile phone or the pico cell placed in the smart greenhouse obtains the monitoring information from the sensing Ambient IoT devices and sends to the application server of Factory B.
4. Based on the monitoring information and preconfigured logic, the application server requests 5GS to send control sigalling to the operation Ambient IoT devices to control the corresponding manipulators.
5. The 5GS transfers the control signalling from the application server to Ambient IoT devices through the mobile phone or the pico cell.

Service flows in Alice’s home:
1. The Alice’s mobile phone is authorized by Operator O to perform the 5GS Ambient IoT service.
2. Periodically, Alice’s mobile phone reads the environment monitoring information from the sensing Ambient IoT devices and sends to the application server of Smart Home.
3. Based on the sensing information and preconfigured logic, the application server sends control sigalling to the operation Ambient IoT devices, e.g. open or close the window, adjust the air conditioner.

[bookmark: _Toc49931678]5.x.4	Post-conditions
Thanks to the Ambient IoT service provided by the 5G system, Smart Agriculture automatically takes care of the plants, Smart Factory automatically manage the production line, and Alice enjoys living in her Smart Home.
[bookmark: _Toc49931679]5.x.5	Existing features partly or fully covering the use case functionality
None.

[bookmark: _Toc49931680]5.x.6	Potential New Requirements needed to support the use case
5.x.6.1 Service requirements for use of Ambient IoT devices in Sensor Networks for Smart Agriculture, Smart Factory and Smart Home
[PR.5.x.6.1-001] The 5G system shall support communicationto configure a UE or a RAN to communicate directly with Ambient IoT devices via the 5G system.
[PR.5.x.6.1-002] The 5G system shall support direct communication between authorized UE(s) and Ambient IoT devices.
[PR.5.x.6.1-002003] The 5G system shall support be able to authenticate an Ambient IoT device.
[PR.5.x.6.1-003] The 5G system shall support to obtain uplink traffic from an Ambient IoT device and send it to the corresponding 3rd party application server.
[PR.5.x.6.1-004] Upon receiving request from the 3rd party application server, the 5G system shall support sending downlink traffic to the corresponding Ambient IoT device.
[PR.5.x.6.1-005] The 5G system shall support to authorize a UE to read data from an Ambient IoT device.
[bookmark: _GoBack]
5.x.6.2 KPIs for the use of Ambient IoT devices in Sensor Networks for Smart Agriculture, Smart Factory and Smart Home
[PR.5.x.6.2-001] The 5G system shall be able to provide Ambient IoT service with following KPIs:
Table 5.x.6.2-1
	Scenario
	Ambient IoT communication service latency
	Ambient IoT service availability
	Max. instantaneous device power consumption
	Payload
Size (UL)
	Service bit rate: user-experienced data rate
	communication range

	Sensor Networks for Smart Agriculture, Smart Factory and Smart Home
	[2] s
	99.9%
	[100-200] µW
	<[1000] bytes

	[< 10 kbit/s]
	[10-30] m
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