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Abstract: This document presents an FS_SMARTER use case for materials and inventory management and location tracking.  It addresses communication with large numbers of possibly mobile, possibly locally dense, low-throughput devices.
Proposed Text:
x.b
Use case for materials and inventory management and location tracking
x.b.1
Description

Consider the case of a warehouse, package delivery system, supplies registry, or equipment tracker.  Each item being tracked would need a periodic identification indication communicated to a tracking application.  The communication would need to be reliable but not necessarily of high priority.  Communication would be predominately uplink, although some downlink acknowledgements and/or commands may be sent.  The tracking devices would be low cost, low powered, battery sensors.  Further, the sensors configuration may vary from stationary and dense (e.g., in a warehouse) to wide-spread and mobile but locally dense (e.g., delivery trucks).  The sensor should support multiple radio access technologies to ensure reachability as it crosses access coverage boundaries, e.g. from the warehouse to the delivery truck to the delivery location.

Due to the low data rate and low duty cycle of the tracking information, signalling overhead must be minimized in spite of mobility.  Because the devices are low power, sufficient coverage is needed to ensure accessibility.  Also, due to the possible device density, a method for resource sharing by a large number of devices is necessary.  As the device moves, e.g., in a delivery truck, it will use whatever access technology is available at the time it attempts to access the network.

The current 3GPP access model requires a UE to attach to a network and establish a bearer for data communication.  In the case of a large number of devices with low data throughput such as sensors, this places undue strain on the network resources.  Provisioning and state information is required for each device, and signalling overhead can eclipse the amount of data being sent.

A method by which large numbers of sensors may be deployed and data may be uploaded while avoiding unnecessary network attachment and bearer management signalling overhead is vital. To minimize resources used in support of these devices, a method for avoiding the use of mobility management resources for these large numbers of devices is also required. Additionally, increased flexibility is needed to easily support multi-RAT access without the signaling overhead of mobility management. Devices will need to be able to access the network from anywhere at any time using any access technology without the overhead of maintaining a 'connection' to the network.
A new device centric approach to materials and inventory management and location tracking could address limitations in existing systems.  Such an approach would need to be less labor intensive, provide transparent location tracking across broad tracking areas and multiple access technologies, and scale when items are locally dense. 
x.b.2
Potential service requirements 
The 3GPP System shall support a mechanism to accept unsolicited information from large numbers of locally dense devices, possibly simultaneously, with minimal signalling overhead.  
The 3GPP System shall support a mechanism to accept unsolicited information from a device, potentially using different RATs for every access attempt, with minimal signalling overhead. 
The 3GPP System shall support mechanisms to enable sufficient coverage for a large number of locally dense low power devices.

The 3GPP System shall support a mechanism to manage resource sharing by large numbers of locally dense devices efficiently.

The 3GPP System shall support a mechanism to locate and send messages to devices with minimal signalling overhead.

x.b.3
Potential operational requirements 

