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---------------------------------------------------Begin changed section-------------------------------------------------------
[bookmark: _Toc68284117]A.7.2	Low Power High Accuracy Positioning 
Low power high accuracy positioning is an integral part of a considerable number of industrial applications. The total energy needed for a specific operation time for such a low power high accuracy positioning optimized IoT-device is a combination of energy for positioning (varies depending on the used positioning method), energy for communication/‌synchronization and a difficult to predict factor to take additional losses through e.g. security, power management, microcontroller, and self-discharge of batteries into account. 
Examples of target applications for low power high accuracy positioning are asset tracking in process automation, tracking of vehicles, and tool tracking. 
Table A.7.2-1 gives an indication of the required operation time of the 5G enabled IoT device and duty cycle of the updated position information for different use cases.
Table A.7.2-1: Low power high accuracy positioning use cases
	Use Case #
	Horizontal accuracy
	Corresponding service level (22.261)
	Positioning interval/ duty cycle
	battery life time/ minimum operation time

	1
	10 m
	Service Level 1
	on request
	24 months

	2
	2 m to 3 m
	Service Level 2
	< 4 seconds
	> 6 months

	3
	< 1 m
	Service Level 3
	no indication
	1 work shift - 8 hours (up to 3 days, 1 month for inventory purposes)

	4
	< 1 m
	Service Level 3
	1 second
	6 - 8 years

	5
	< 1 m
	Service Level 3
	5 seconds - 15 minutes
	18 months

	6
	< 1 m
	Service Level 3
	15 s to 30 s
	6 - 12 months 

	7
	30 cm
	Service Level 5
	250 ms
	18 months

	8
	30 cm
	Service Level 5
	1 second
	6 - 8 years (no strong limitation in battery size)

	9
	10 m
	Service Level 1
	20 minutes
	12 years (@20mJ/position fix)




Use case one
Process automation: Dolly tracking (outdoor).
Use case two
Process automation: Asset tracking.
Use case three
Flexible modulare assembly area: Tool tracking in flexible, modular assembly areas in smart factories.
Use case four
Process automation: Sequence container (Intralogistics).
Use case five
Process automation: Palette tracking (e.g. in turbine construction).
Use case six
Flexible modulare assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse.
Use case seven
Flexible modulare assembly area: Tool assignment (assign tool to vehicles in a production line, left/right) in flexible, modular assembly area in smart factories.
Use case eight
Flexible modulare assembly area: Positioning of autonomous vehicles for monitoring purposes (vehicles in line, distance 1.5 meter).

Use case nine
(Intra-)logistics: Asset tracking

---------------------------------------------------End changed section-------------------------------------------------------
