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Introduction

There is an ongoing effort in producing a Release 11 WID for Network Improvements for Machine-Type Communications (NIMTC).  It is expected that such a WID will include an initial study phase for new features proposed to be included in the WID.  This discussion paper describes use cases for co-located MTC Devices to be considered within the scope of the Rel-11 WID.  There have been previous contributions related to this (see [1], [2], [3]), indicating sufficient interest in SA1 to explore this work.

Co-Located MTC Devices

There are some optimizations that the network can achieve by exploiting the fact that devices are co-located.  For example, these MTC Devices will all have the same movement pattern and hence, they will for example all be within reach of the same base station and in the same cell at the same time.  This common movement behaviour will result in mobility management signalling peaks, increase of network load and power consumption in the MTC Devices, etc.  Thus, in order to overcome the adverse effects caused by the scenario of a group of MTC Devices in or on a vehicle requires improvements of the mobility management signalling procedures.

Use Case 1: Automotive

Future vehicles may contain many devices that use machine-type communications.  For instance, the navigation unit may need access to real-time traffic information and maps update.   An automatic toll-paying device will need to contact relevant authorities for toll payment.  The car sensors network will need to communicate with the workshop to report on operating parameters of various parts of the car. A plug-in vehicle will need to communicate with the smart-grid to facilitate demand response kind of applications.

In luxury models, all these devices may be implemented by a single manufacturer, and thus may communicate using common local area network protocol (for example the Controller Area Network), and have only a single MTC Device for access to 3GPP network.  Such a MTC Device will become the gateway device, providing access for a capillary network of non-UE devices.  This use case demonstrates the need for a MTC Gateway device for a capillary network.

For common models, such devices are often integrated by re-sellers or dealers using off-the-shelves devices.  In this case, with the lack of industry standardization, it is unlikely for there to be common communications protocol implemented on each of these devices for them to communicate using a local network.  This results in having multiple MTC Devices installed on a single vehicle.  This use case demonstrates the scenario of multiple MTC Devices being co-located permanently. 

Use Case 2: Cargo Tracking
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Figure 1: Cargo Tracking

Courier services may attach communication tags on customer’s parcels/cargo to track the current the location of the parcels.  While transporting, many such cargos may be placed on the same container truck.  Along the way, there are pre-determined locations (i.e. checkpoints) where the communications tags should report their locations to the MTC Server.  This checkpoint reporting will enable to courier service company to provide real-time tracking updates to their customer on the delivery status of the cargo/parcels.  These communications tags are then MTC Devices that will be co-located throughout the duration of the transport.  This use case demonstrates the scenario of MTC Devices being co-located temporarily (but may be for a long time).

Proposal

It is proposed that MTC Feature for Co-located  MTC Devices and MTC Gateway Device be included in the WID for Rel-11.
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