3GPP TSG-SA WG1 Meeting #83 
S1-182485
West Palm Beach, Florida, USA, 20 - 24 August 2018
(revision of S1-182233)
Title:
Accurate Positioning for the Factories of the Future
Agenda Item:
6.9
Source:
Fraunhofer IIS, Volkswagen AG, Siemens, Harting
Contact:
karin.loidl@iis.fraunhofer.de 
Summary

This contribution provides proposed changes to TR 22.804 CAV and TS 22.104 Cyber_CAV to support positioning requirements of the factories of the future. 

Introduction

Unrestricted positioning is particularly important for the factories of the future. The reason for this is that mobile devices and mobile assets are becoming increasingly common in the flexible production of the future and subsequently the need for real-time locations data is increasing. But up till now, the market has only offered individual custom solutions for indoor positioning systems using technologies such as RFID, W-LAN, UWB, LPWAN, LIDAR, Terrestrial Beacons, Bluetooth, Ultrasonic, Image and so on to fulfill the industrial requirement for high precise positioning with low latency and high availability. The problem is that these current positioning solutions are developed specifically for use in individual, dedicated applications. In contrast to this, 5G seeks to integrate all the relevant communication and positioning applications in a single standard technology.

Discussion

In every step of a production chain, 5G positioning technology can be used to make the individual process steps more efficient, safer, or more transparent and, thus, help implement the aims of factories of the future. In this context, positioning is especially important for warehousing and logistics processes, autonomous driving systems and fleet management and flexible adaptation in production. In this context, users are most interested in data on warehouse and production logistics processes; because it is here where the biggest potential for optimization is thought to be.

In the factories of the future (like described in TR 22.804 chapter 5.3) all relevant goods and products in the warehouse 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 harmony with their environment. In the process, production machinery and assembly cells and their given status are monitored seamlessly with relevant objects 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. Sensors and machine components are also permanently monitored, enhancing machine safety and enabling maintenance work to be carried out quickly and safely, for example. Wireless positioning will also be possible for human machine interfaces like AR/VR, linking high data rate communications and positioning.

In light of this, the rollout of 5G will see cellular positioning play a far greater role in industrial processes than in the past. The accuracy requirements for positioning are very different and vary between several meters to some cm, the update requirements for positioning information range from ms to a few position updates per day. Overall it can be concluded that automation and control typically needs < 1 meter accuracy, for tracking, routing and guiding > 1 meter accuracy are sufficiently precise. 
Recommendation

The fully flexible production environments of the future, where processes and physical conditions are continually adapted to changing requirements, calls for location awareness for all of the resources involved in the production process. 5G positioning should allow therefore for a permanent overview of the production process status across all process steps. Leading worldwide manufacturer like Volkswagen, Audi, Siemens and other express the support to the proposed typically KPI values in 22.804 and believe that the square brackets should be removed in order to avoid confusion and allow the progress during the normative phase. It is therefore recommended that SA1 group consider that the square brackets for KPIs for high accuracy positioning should be removed for the full set of merged potential positioning service requirements and corresponding KPIs addressed in TR 22.804 and TS 22.104.
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