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---Start of the Change---
[bookmark: _Toc45387385][bookmark: _Toc45387347][bookmark: _Toc45387150]A.7	Positioning
[bookmark: _Toc45387386]A.7.1	Overview of positioning in industrial use cases
Positioning is particularly important for cyber-physical control applications in vertical domains like factories. The reason for this is that mobile devices and mobile assets are becoming increasingly common in the flexible production and subsequently the need for real-time locations data is increasing.
In this context, positioning is especially important for warehousing and logistics processes, autonomous driving systems and fleet management and flexible adaptation in production. In the best case all relevant goods and products are continuously tracked from the moment they are received to the moment they are made available. The tracking process provides the relevant context information that is needed for real-time control and optimization of the material flow and subsequent production processes. In this scenario, autonomous driving systems fetch parts from the warehouse independently and transport them to flexible assembly cells on the shop floor. As part of the flexible fleet management system, these autonomous driving systems are continuously localized and move quickly and in constant interaction with their environment. In the process, production machinery and assembly cells and their given status are monitored seamlessly while relevant objects like tools and workpieces being localized. This makes it possible to adapt quickly to changes in circumstances. The result is flexible, autonomously controlled production that is capable of adapting to new situations at any time. Wireless positioning for human machine interfaces like AR/VR should also be possible. 
The requirements for positioning vary widley between different use cases.

[bookmark: _Toc45387387]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)




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).

---End of the Change---

