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5.3
Sensor networks

5.3.1
Description

Sensor networks are characterized by devices including sensors, actuators, and cameras with a wide range of characteristics and use cases that cover a broad range of deployment scenarios.  Deployment scenarios could be remote and sparse or locally dense, could be stationary or fully mobile, and could be broadband or have low data rates.  Some of the underlying principles of the potential service and network operation requirements associated with efficient configuration, deployment, and use of sensors in the 5G next generation network include “bulk” provisioning, “connectionless” access, “spontaneous, device originated" data transfer, and elimination of need for “mobility management” signaling.
For MTC, specifically sensors, possible use cases include monitoring a wide area for a particular measured property or tracking the location of inventory, supplies, and/or equipment.  In both cases, the devices are expected to be low cost and battery powered.   Further, their data rates and duty cycles will be low the majority of the time – each sensor periodically sending a small uplink burst of data containing their status, property measurement, and/or location.  Depending on the situation, the sensors could be deployed in large numbers in a given area, varying from stationary and dense (e.g., in a warehouse) to wide-spread and mobile but locally dense (e.g., delivery trucks). 

This presents a problem for networks in which the access model requires an end device to connect to the network and establish dedicated signaling and data bearers for communication, e.g. 3GPP LTE.  In the case of a large number of devices with infrequent small bursts of data such as sensors, this places undue strain on the network resources.  Signaling overhead for connection establishment may eclipse the amount of data being sent.  Additionally, provisioning and connection state information would be required for each device.  A method by which large numbers of possibly mobile sensors may be deployed and data may be uploaded while avoiding unnecessary network connection and bearer management signaling overhead is vital.  Further, to minimize resources used in support of these devices when they are not moving, a method for avoiding the use of mobility management resources for these large numbers of devices in a stationary state is also required. 

The next generation network will need to be designed to be flexible and elastic and adapt its resources and capabilities to the specific needs of the services and applications being executed, supporting an efficient service model unique to sensors based on their unique behaviors and characteristics that reduces the overhead resources and effort required to employ them.

