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[bookmark: _Hlk124767335]Abstract: This document provides a TP to TR 22.840 v.1.1.0 to remove the square brackets around the Communication Range KPI value, in clause 5.22 smart grazing dairy farming.
1. Introduction
The clause 5.22 “smart grazing dairy farming” has been agreed and captured in TR 22.840 since SA1 #100 (November 2022). It introduces Ambient IoT communication service to realize precision farming, whereby pasturing benefits for grazing cows are targeted at with the use case mainly focusing on outdoor sensor data acquisition. 
Since this KPI value “300m-500m” for Communication Range was officially discussed (SA1 #100), one company would prefer more time to internally check its obtainability.
Even though progress was made at SA1 #101 thanks to constructive discussion, currently the value for Communication Range in Table 5.22.6-1 is still square-bracketed.
2. Reason for Change
The proposed communication range KPI value 300m-500m is motivated by the service needs and the principle of reusing existing outdoor macro base stations. These are valid reasons for SA1 to specify this target value for RAN to perform further study and analysis. As the study FS-Ambient IoT is nearing completion, it is the right timing to remove the brackets.
3. Conclusions
Remove square brackets around the 300m-500m captured in the KPI table.
4. Proposal
It is proposed to agree on the following changes to 3GPP TR 22.840 v1.0.0.

* * * First Change * * * *
[bookmark: _Toc129058660][bookmark: _Toc49931674]5.22.6	Potential New Requirements needed to support the use case
[PR 5.22.6-1] The 5G system shall support energy efficient communication mechanisms (i.e. minimizing the device communication power consumption) for Ambient IoT devices, while meeting the communication performance requirements.
[PR 5.22.6-2] The 5G system shall provide a mechanism for a 3rd party application to write user data to and to read user data from an Ambient IoT device.
[PR 5.22.6-3] The 5G system shall be able to collect charging information for a large group of closely located Ambient IoT devices  in an efficient way.
NOTE: for example, the efficiency could be reduced total number of charging data related to a group of Ambient IoT devices, the reduction is compared with already specified 3GPP technologies.
[PR 5.22.6-4] The 5G system shall provide the network connection with the following KPIs for the use of Ambient IoT devices for smart dairy farms, see table 5.22.6-1.
[bookmark: _Hlk120199093]Table 5.22.6-1: Potential key performance requirements for the use of Ambient IoT devices for smart grazing dairy farming
	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 dairy farm
	>1 s
(note 1)
	99%
	NA
	<500 bit/s

	Typically, 
[< 100 bytes]
(note 2)
	<5200 devices / km2
 (note 4)
	[300 m - 500 m] 
Outdoors
(note 6)
	430000 m2
(note 5)
	NA
	15 min
(note 3)
	NA
	NA
	NA

	NOTE 1:   Latency is not critical.
NOTE 2:   Electronic Product Code standard [5], this size is the payload size.
NOTE 3:   The livestock health management application monitors dairy cow body temperature many times daily, typically two consecutive transfers of the application data have an interval of 15 minutes. 
NOTE 4:   Calculated from 80 dairy cows assuming regular values for parameters (e.g. daily intake, pre-grazing   
                 yield) previously mentioned, the paddock size comes to 1.54 hectares [47] (about 124m by 124m).
NOTE 5:   For a relatively large-sized industrialized smart dairy farm, the surface area of pasture for grazing is typically 430000 m2.
NOTE 6:   Based on the statistics from the Netherlands [55], Wisconsin [49] and Australia [50], the total pasture is smaller than an area of 650 m by 650 m. Assuming the coverage by one base station, the communication range between the Ambient IoT device and the base station is smaller than 500m.



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