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[bookmark: _Hlk125884464]Abstract: This document provides an update of Use case 5.20.
Discussion 
The scope of TR22.840 with the following descriptions:
An ambient IoT device has low complexity, small size and lower capabilities and lower power consumption than previously defined 3GPP IoT devices (e.g., NB-IoT/eMTC devices). Ambient IoT devices can be maintenance free and can have long life span (e.g., more than 10 years).
The maximun power consumption is not added in neither the KPI table nor the definition of Ambient IoT device. Since it is an important KPI, it is proposed to add such clarification in the use case description and in TS we can refer to TR use cases for reference.
In this document, it is proposed to update the use case20 to add clarification of maximum power consumption. 
[bookmark: _Toc103935714][bookmark: _Toc103935715]During last meeting, Positioning service latency and Positioning service availability are included in the KPI table. It is proposed to update the KPI table of these two KPI parameters.
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[bookmark: _Toc121305451][bookmark: _Hlk113978877]5.20	Use case on Smart Agriculture
[bookmark: _Toc121305452]5.20.1	Description
Ambient power-enabled IoT devices can be used in smart agriculture to monitor the environment and control the facilities such as irrigation system and temperature control system.
Farm A built 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 reader UE (with subscription of Operator O) is placed in the smart greenhouse to communicate with the Ambient IoT devices.
[bookmark: _Hlk128040484][bookmark: OLE_LINK12]These Ambient IoT devices power themselves by harvesting energy from the environment (e.g. solar, RF energy). The maximum power consumption for Ambient IoT device could be limited (e.g. several hundred micro-watts) [78] [79] [80].
[bookmark: _GoBack]Considering the greenhouse environmental control, crop growth characteristics and economic benefits, the optimal scale of greenhouse construction is 8 ~10 meters span, 80~100 meters length.  The size of the greenhouse could be very huge, it is reported recently that a single greenhouse area reaches nearly 70,000 square meters, equivalent to ten standard football field size. 
[image: ]
Figure 5.20.1-1: a picture for huge greenhouse (https://www.holland.com/global/tourism/search.htm?keyword=greenhouse)
In charge of the technology is a team of eight people whose main task is to ensure that all the crops in the greenhouse grow well. To provide all-round technical support for a greenhouse of nearly 70,000 square meters, a "super brain" is needed. This computer monitors tens of thousands of sensors in the greenhouse, people can sit in front of the computer and know everything that's going on in the greenhouse. For example, the temperature and humidity in each area of the 70,000 square meters greenhouse, the temperature of the underground heating tube, the concentration of carbon dioxide are how much, whether the fan is opened, and whether the nutrition is enough for each tomato.
[bookmark: _Toc121305453]5.20.2	Pre-conditions
The pico cell(s) placed in the smart greenhouse is configured by Operator O to support the 5GS Ambient IoT service. The UE(s) is capable to and authorized by Operator O to directly communicate with the 5GS Ambient IoT device.
[bookmark: _Toc121305454]5.20.3	Service Flows
1. Operator O’s 5GS authenticates Ambient IoT devices in farm A. The communication between the Ambient IoT device and 5GS are transferred through the pico cell. For example, the pico cell obtains Ambient IoT device ID and sends the ID to the 5GC for authentication.
2. [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Periodically, or upon request from the application server of farm A, the pico cell obtains the environmental monitoring information from the sensing Ambient IoT devices and sends the information to the application server of farm A.
3. Based on the received information and preconfigured logic, the application server requests 5GS to send control signaling 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.
4. The 5GS transfers the control signalling from the application server to Ambient IoT devices through the pico cell.

[bookmark: _Toc121305455]5.20.4	Post-conditions
Thanks to the Ambient IoT service provided by the 5G system, operation Ambient power-enabled IoT devices automatically take care of the plants.
[bookmark: _Toc121305456]5.20.5	Existing features partly or fully covering the use case functionality
None.

[bookmark: _Toc121305457]5.20.6	Potential New Requirements needed to support the use case
 [PR.5.20.6-001] The 5G system shall support communication with Ambient IoT device with 3rd party application server.
 [PR.5.20.6-002] The 5G system shall be able to authenticate an Ambient IoT device.
 [PR.5.20.6-003] The 5G system shall be able to provide Ambient IoT service with following KPIs:
[bookmark: _Hlk120199549]Table 5.20.6-1: Ambient IoT KPI for Smart Agriculture
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Smart Agriculture
	>1 s
	99.9%
	NA
	 <1 kbit/s
	<1000 bits
	1 per  m2
	30-100m
	500-70000 m2 per greenhouse

	static
	1 hour
	NA
	NA
	NA


NOTE: There is no requirement for positioning of the Ambient IoT devices for this use case.


*******************End of Change*****************
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