[bookmark: _GoBack]3GPP TSG-SA WG1 Meeting #101 	S1-230097
Athens, Greece, 20 - 24 February 2023	

Title:	Use case on Ambient IoT device acting as a controller in smart agriculture
Agenda Item:	7.2
Source:	ZTE
Contact:	    zheng.shuang@zte.com.cn
                                  xu.ling@zte.com.cn
 

Abstract: This contribution describes a new use case about ambient IoT device acting as a controller to control e.g. the pesticide spraying and irrigation equipment in smart agriculture
* * * First Change * * * *

[bookmark: _Toc121305318]5.x	Use case on Ambient IoT device acting as a controller in smart agriculture
[bookmark: _Toc354590101][bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc121305319]5.x.1	Description
In agricultural production, there are many factors that affect the growth of crops, such as soil, climate, water, species, pests and weeds, etc. The yield of crops is the result of the combined influence of these factors. The smart agriculture can increase production, expand planting range and planting cycle by using sensors to monitor the growing environment of crops, and using some controller to correspondingly control the equipment (e.g., the pesticide spraying equipment and irrigation equipment) in the farmland based on the sensed results.

It’s hard to provide a stable and continuous power supply for the controller deployed in the outdoor farmland. The Ambient power-enabled IoT devices, which can obtain and/or store energy from the environment, can be attached in the smart agriculture equipment and used as the controller to control the equipment in the farmland. The ambient IoT devices can harvest the energy from the environment to support its communication implementation.  
When the ambient IoT device acts as a controller to control the operation of the pesticide spraying and irrigation equipment in the farmland, the 5G network can firstly send operation information to the ambient IoT controller, then the ambient IoT controller can periodically wake up to control the pesticide spraying and irrigation equipment based on the operation information. The operation information is the control information of the corresponding pesticide spraying and irrigation equipment, e.g., the period to switch on and switch off the irrigation equipment, the amount of sprayed pesticide in each time, the spraying direction of each pesticide spraying equipment and etc.
Following is an example of service flow to describe the ambient IoT device acting as a controller for the smart agriculture.
5. x.2	Pre-conditions
The farmer “FF” owns a huge farmland, and installed several pesticide spraying and irrigation equipment in the different location of the farmland to cover the whole farmland. Each pesticide spraying or irrigation equipment is attached with an ambient IoT device, which is an “Ambient IoT controller” to control the operation of pesticide spraying and irrigation equipment (e.g., to control the on/off of pesticide spraying and irrigation system, the spraying direction operation of pesticide spraying system, and etc) . 
Some sensors are also deployed in the farmland to sense and monitor the condition and environment of the farmland.
The operator M has deployed 5G network to provide the communication service for farmers. After subscribed the service, the Farm Management Platform (FMP) of FF can send command and collect status data to/from the Ambient IoT controllers in the farmland through the 5G network.

 
5.x.3	Service Flows
1.  The FMP collects the sensing results from the sensors in the farmland.  Based on the analysis of the current condition of farmland, the FMP decides which pesticide spraying and irrigation equipment should be put into use. 

2. Considering the growth regulation of farmland crops, irrigation and pesticide spraying can work periodically. Thus, the FMP can decide the communication patterns of ambient IoT controllers (e.g., the 5G network can periodically trigger the ambient IoT controllers to receive the operation information, or the 5G network can pre-configure the ambient IoT controllers, thus the ambient IoT controllers can periodically wake up to operate equipment in the farmland).

3.  The FMP asks the 5G network to activate the ambient IoT controllers which are associated with the selected pesticide spraying and irrigation equipment, and sends the operation information to these activated ambient IoT controllers via the 5G network. The operation information includes e.g. the period to switch on and switch off the irrigation equipment, the period to switch on and switch off the pesticide spraying equipment, the amount of sprayed pesticide in each time, the spraying direction of each pesticide spraying equipment, the period to report the status information etc. 

4. After receiving the operation information from the 5G network, the ambient IoT controllers can periodically become active and control the corresponding pesticide spraying and irrigation equipment accordingly, and  periodically report the operation status information to the FMP via the 5G network. The status information can include the feedback information about whether to receive the operation information and to operate successfully, and can include the current status of the controlled pesticide spraying and irrigation equipment). In the configured switch off period, the ambient IoT controllers can keep inactive to save the power.

5. The FMP continuously collects the sensing results from the sensors in the farmland. When the FMP observes that the farmland condition varies, the FMP decides to update the operation configuration of the pesticide spraying and irrigation equipment, e.g., change to another set of pesticide spraying and irrigation equipment, change the switch on period, adjust the direction of the pesticide spraying equipment etc.   

6. Then the FMP can ask the 5G network to trigger the corresponding new ambient IoT controllers associated with the updated pesticide spraying and irrigation equipment and begin new operation.

[bookmark: _Toc121305322]5.x.4	Post-conditions
[bookmark: _Toc121305323]Based on the pre-configuration from the 5G network, the ambient IoT controller can correspondingly control the pesticide spraying and irrigation equipment. 
The on-demand control of all the pesticide spraying and irrigation equipment can be realized to adapt the variation of farmland condition,  then the crops in the farmland can grow normally and the yield of crops can be improved. 
5.x.5	Existing features partly or fully covering the use case functionality
None.

5. [bookmark: _Toc121305324]x.6	Potential New Requirements needed to support the use case
[P.R.5.x.6-001] Subject to the 3rd party’s request, the 5G system shall support to periodically trigger an ambient IoT device or group of ambient IoT devices to be active.

[P.R.5.x.6-002] Subject to the 3rd party’s request, the ambient IoT devices shall support to be waked up periodically.

[P.R.5.x.6-003] The 5G system shall provide a mechanism for the 3rd party application to write and modify data to an Ambient IoT device.

[P.R.5.x.6-004] The 5G system shall be able to support on-demand activation/deactivation of multiple ambient IoT devices



[P.R.5.x.6-005] The 5G system shall be able to provide ambient IoT service with following KPIs：
Table 5.x.6-1: KPI Table of Ambient IoT controller in 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

	Ambient IoT controller in smart agriculture
	hundreds
ms level
	99%
	99%
	NA
	128bit (DL)
(note1)
	NA
	500m
outdoors
	NA
	Static
	NA

	Note 1: this size refers to the payload size of the control information sent by the 5G network to the ambient IoT controller.



* * * End of the First Change * * * *

