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Abstract: This document provides a Text Proposal on the use case about using Passive IoT services in automobile manufacturing.
**************** First Change ******************
[bookmark: _Toc49931674]X.1	Passive IoT service for Intralogistics in automobile manufacturing
[bookmark: _Toc49931675]X.1.1	Description
As the manufacturing industries are constantly looking for ways to improve productivity and reduce overhead (w.r.t. machinery idle time, overall energy consumption, etc.), intra-logistics in supply chain for factories have been targeting at these goals by enabling the tracking of individual goods, assets or raw materials (a.k.a. precise materials scheduling) to achieve optimum efficiency in production. Not only the materials, sometimes assets in small packaging also take part in the intralogistics processes. Due to the nature of these goods, identification and tracking of them would need new IoT devices and services that are able to function without the need for a power source that need human intervention for recharging or replacing. Such passive IoT devices normally support ambient energy harvesting. Due to the elimination of batteries, the complexity, weight, and size of this type of IoT devices can be further reduced.   
[bookmark: _Toc49931676]X.1.2	Pre-conditions
A renowned automobile manufacturing company Alles-Subliem has adopted Passive IoT service to enable intra-logistics within the manufacturing plant. The goal is to identify and track individual goods/materials entering the plant (at the dock), at each floor, and within each floor the different sorting areas and production lines. In order to achieve this, Alles-Subliem chooses the operator PassiveCom to install Passive IoT readers in the form of small base stations in the factory plants and to deploy the Passive IoT service for the plants.

[bookmark: _Toc49931677]X.1.3	Service Flows
The logistics department of Alles-Subliem assigns the Passive IoT codes and sticks them onto the production materials, which enters the intra-logistics process for manufacturing. Alles-Subliem also informs PassiveCom any information related to the Passive IoT tags. 
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Fig. X.1.3-1

Within Alles-Subliem’s factory plant, the raw materials in trolleys move forward as production is being carried out. A typical automobile production plant of Alles-Subliem covers total area of around 600,000 square meters, in which 1300 Passive IoT readers are strategically installed for full coverage. To keep track of the production process, normally 100 Passive IoT tags need to be read per second, in total around 800,000 Passive IoT tags would be present at the same time. 
The production manager Sylvain is assigned the task of ensuring production materials are available whenever needed. Therefore, Sylvain activates inventory command via a user API of Passive IoT service provided by PassiveCom. This action triggers Passive IoT readers in installed in area of interest (e.g. a specific sorting area) to send out signals, so that Passive IoT tags on the goods report their presence. 
By doing do, Sylvain can easily track which goods are at which production stage. This helps him to understand the ways to improve efficiency in production line. 
[bookmark: _Toc49931678]X.1.4	Post-conditions
Thanks to the Passive IoT service provided by the 5G system, automobile manufacturing can enjoy production material identification and tracking in the intra-logistic chain, largely improve the efficiency of productivity.

[bookmark: _Toc49931679]X.1.5	Existing features partly or fully covering the use case functionality
None.

[bookmark: _Toc49931680]X.1.6	Potential New Requirements needed to support the use case
[PR.X.1.6-001] The 5G system shall support Passive IoT communication for a terminal which is battery-free, of extremely small size and low complexity, very light-weight, and potentially also with a long life span.
[PR.X.1.6-002] The 5G system shall support IoT devices that operate on harvested ambient energy, with low power consumption on the order of a few hundred microwatts.
[PR.X.1.6-003] The 5G system shall be able to provide seamless coverage for Passive IoT communication (e.g. indoor overage of at least 30m).
[PR.X.1.6-004] The 5G system shall support bidirectional communication for Passive IoT.
[PR.X.1.6-005] The 5G system shall support signalling and application layer data in the downlink for Passive IoT, which is up to a few hundreds of bits.
[PR.X.1.6-006] The 5G system shall be able to support operator manage the Passive IoT devices.
[PR.X.1.6-007] The 5G system shall be able to provide Passive IoT service with following KPIs:
Table X.1.6-1
	Scenario
	Max. allowed end-to-end latency
	Max. IoT device power consumption
	Service bit rate: user-experienced data rate
	Message
Size
	Device density
	Service area dimension

	Asset and material identification and tracking
(automobile manufacturing)
	10 ms
	100 uW
	10kbit/s
(note 1)
	96 bits
(note 2)
	< 1,5 Million/km2 (note 3)
	600 000 m2
(note 4)

	NOTE 1:  This value is calculated as the instant data rate for transmitting 100 bits within 10 ms time period. The need for data transmission is infrequent.
NOTE 2:  Electronic Product Code standard.
NOTE 3:  Daily around 1 million units of materials are used in the manufacturing area, but they are not used at the same time.
NOTE 4:  A typical car manufacturing plant takes up to 600 000 m2 in surface.
 




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