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Abstract: This contribution proposes to describe the Pallet Tracking use case for the TR22.836.
---------- Use Case template ----------
x.1	Pallet Tracking Use case
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]x.1.1	Description
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]Reusable pallets (plastic or other material) are now playing an important role in the supply chain and logistics providing a cost-effective solution and long term return on investment while being environmentally friendly by avoiding scrap pallets and packaging waste.
Such pallets are particularly adapted for in-house flow of goods, closed circuit or cases where there is extensive flow of goods with a small number of distribution sites such as providing goods between a warehouse and several distribution sites and stores. Another strong usage of such pallet is the automotive industry for the transport of accessory and spare parts to the assembling line of a manufacturer for example. Another usage is as well the military.
[image: ../../Desktop/Screen%20Shot%202019-02-08%20at%2023.18.24.png]
Figure 1: Examples of Reusable pallets
Some of the main challenges associated to the use of such pallets are the retention on site as well as the loss (or theft) of these pallets.
Therefore, tracking of pallets is important for the productivity while providing better inventory control and improved quality and the objective of pallet tracking application is to improve/optimize flow by reducing retention on site and loss or theft and to maximize the duration of use of such pallet. 
The service requirements associated to this use case are the following:
· Flows and stock management – Automatic inventory of each site as well as on transit
· Tracking and optimization of Pallets flows
· Per Site – tracking of every pallet per site
· Per pallets: history of movement, duration of stay on site
· Following transit – tracking of all pallets in transit and their position
· Identify Loss and theft and reduce it
· Identify Retention on site and reduce it 
This use case describes a typical example of pallets and how future 5G System can help support the tracking of these pallets.
x.1.2	Pre-conditions
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]Each pallet is equipped with a small size battery-powered IoT type UE including a 5G communication module with a very small non rechargeable battery. For some pallets which are moving towards large area or for critical operation such as military, the 5G communication module should support low power IoT communication by satellite.
The battery-powered IoT UE should be able to operate for the entire lifetime of the reusable pallet (7 years minimum) without large capacity battery packs and without being replaced during this period of time.
The 5G system is interfaced to an application server (e.g. Pallet Tracking Management System) which can track the overall flows of all pallets it is managing.
x.1.3	Service Flows
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]Automotive spare parts and accessories need to be delivered from the supplier to an assembly line of an automotive manufacturer with reusable plastic pallets.
When in movement, each pallet is capturing often its location position. It is not necessary needed to send its location position all the time but it may be needed to store it on a regular basis (to be set up in function of the owner requirements - for example every 5 minutes) then to send on a less regular basis (every hour for example) a status update which include its position or all positions captured regularly since the previous status update as well as its battery status. The status update can be based as well on event (arrival on the distribution site or assembling line for example). A status update message sent every hour and aggregating the positions captured every 5 minutes has a size up to 300 bytes.
When the pallet is on the distribution site, it will continue to send regular update communicating its status and position enabling to inform when a pallet is staying longer than needed on this site or when moving outside of the zone allowed for the pallet. In this case, an alert is sent.
When they are empty (and not used), the pallets are piled up on each other. In some cases (depending on the pallet type), the pile can be composed of 20 to 30 pallets. The pallets may still communicate their status update even when piled up in order for the Pallet Tracking Management System to have an accurate inventory.
x.1.4	Post-conditions
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]All pallets have provided their data, with minimal impacts on their battery and they are back at their warehouse ready for next usage and the retention or loss of pallets have been reduced or limited. 
x.1.5	Existing features partly or fully covering the use case functionality
N/A
x.1.6	Potential New Requirements needed to support the use case
Note: The potential new requirements that are related to the relay feature (if any) to support this use case can be found in the TR 22.866 (enhanced Relays for Energy Efficiency and Extensive Coverage). 
	Reference number
	Potential Requirement text
	Comment

	5.x.6-1
	The 5G system shall be able to support a 7 years’ lifetime of the service without changing the UE or the battery of the UE. 
Note: 	This assumes a message of 300 bytes every hour (24 messages a day) with a battery of capacity of [12] Wh.
Editor’s Note: This requirement needs to be written to clearly express what is expected of the 3GPP system in order to minimize impact to battery life.
	

	5.x.6-2
	The 5G System shall be able to support a very high density of UE in the same area (up to [20] UE in [5] m2).
Editor’s Note: This requirement needs to clearly indicate the traffic patterns of those dense UEs that will impact the 3GPP system.
	Equivalent to 4 per m2 or 4 Million UE per km2 – to compare with 1 Million UE per km2 (current KPIs).

	5.x..6-3
	The 5G system shall be able to support cellular IoT/mMTC type of communications by satellite.
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