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Abstract: This document proposes to update max allowed latency KPI to clause 5.30 “Ambient IoT device acting as a controller in smart agriculture” in TR 22.840 v.1.2.0.
1. Introduction
Clause 5.30 was captured in TR 22.840 in the last SA1 meeting, which introduces a type of Ambient IoT communication service that enables command to be sent to Ambient IoT-device based controller to turn on e.g. irrigation. The proposed max latency is “hundreds ms level”.
2. Reason for Change
To turn on irrigation system for a crop is not time-critical or time-sensitive. Different from stringent “periodic deterministic communication” as specified in TS 22.104 for industry control, a device getting a command to turn on a water tag connector is not time-critical or time-sensitive. Neither does the water tap need to be strictly turned on and off in sub-second interval. Therefore, 10s of seconds are sufficient to successfully execute the action of turning on an irrigation system. 

3. Conclusions
Update the value of Max. allowed end-to-end latency in KPI to 10 s.

4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v1.2.0.


* * * First Change * * * *
[bookmark: _Toc136619877]5.30.3	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 decides the communication patterns of ambient IoT controllers and ask the 5G network to periodically activate the ambient IoT controllers. 

3. According to FMP’s command, the 5G network periodically trigger the ambient IoT controllers to be activated. After the ambient IoT controllers have been activated, they receive the operation information via 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 control the corresponding pesticide spraying and irrigation equipment accordingly, and 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 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 periodically trigger the corresponding new ambient IoT controllers associated with the updated pesticide spraying and irrigation equipment and begin new operation.

7. [bookmark: _GoBack]Additionally, if there is an emergency order from FMP, e.g. high temperature warning to trigger the irrigation operation at once, the message need to be delivered with as short the latency as possible.


* * * Second Change * * * *
[bookmark: _Toc136619880]5.30.6	Potential New Requirements needed to support the use case

 [P.R.5.30.6-001] The 5G system shall provide means for a trusted third-party to trigger an ambient IoT device or group of ambient IoT devices to communicate periodically.
[P.R.5.30.6-002] 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
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Ambient IoT controller in smart agriculture
	Several secondshundreds
ms level
	99%
	N/A
	NA
	128bit (DL)
(note1)
	NA
	[500]m
Outdoors

	NA
	Static
	NA
	NA
	NA
	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 Change * * * *
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