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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 location tracking  to be considered within the scope of the Rel-11 WID.  There have been previous contributions related to this (see [1], [2], [3], [4]), indicating sufficient interest in SA1 to explore this work.

Location Tracking

The proposed Location Tracking MTC Feature is to have network improvements for allowing the network to send a notification to the MTC Server when a MTC Device enters or exits a pre-specified cell or tracking area.  3GPP Rel-7 and Rel-8 systems already have Location Service (LCS) capability whereby a LCS Client can request the location information of a target UE via a network provided LCS Server.  For more details on LCS, please refer to TS 22.071 [5] and the relevant stage2/3 specs.

As a MTC Feature, we envision that most existing LCS mechanisms should be reused.  Only minor network improvement over existing LCS mechanisms is needed for the network to be able to notify the MTC Server when a MTC Device enters or exits a particular cell (if the location accuracy required is relatively high) or tracking area (if the location accuracy required is relatively low).  Service aspects requirements related to location accuracy needed by different categories of MTC Applications may also need to be specified. 

Use Case 1: Automotive
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Figure 1: Smartgrid for Plugin/electric Vehicles

Smart-grid applications is deployed so that plug-ins vehicles may be connected to the grid to either charge up the vehicle batteries or sell power from the vehicle back to the grid.  To offer a more comprehensive and sophisticated service, the smart-grid utility provider would like to know the current number of participating vehicles in a particular area.  One simple solution is to have participating vehicles periodically report their current positions to the smart grid utility.  This would however generate a lot of unnecessary data traffic when there are only a few particular areas within the smart grid that has high demand or surplus supply.   A location tracking feature that allows the network to notify the MTC Server (i.e. smart grid utility provider) when MTC Devices enters or exist a particular location will be useful to cut down such over-the-air traffic.

Navigation units on an automotive may be receiving real-time traffic and map information from a MTC Server.  Instead of downloading a whole set of information, only relevant information about the location the car is currently in will be sent from the MTC Server.  This reduces the need to send large amount of data or the need for frequent updates. 

Use Case 2: Assets Tracking

Fleet Management for large number of vehicles/vessels (eg. taxi company) deploys machine type communications to keep track of the current location of its fleet.
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Figure 2: Cargo Tracking

Courier services may attach communication tags on customer’s parcels/cargo to track the current the location of the parcels.  While on a transport, it is generally not necessary to get accurate location information of each item.  There will be pre-determined locations (i.e. checkpoints) where the 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.  Also, the MTC Server would also like to know when the parcels arrive in a switching centre, so that possible transfers of parcels/cargo to achieve the most efficient/speedy delivery can be determined.  When network operator provides the service of tracking the MTC Devices, it removes the need for communications tag to contain GPS units, making it an attractive solution to MTC Customers. 

Proposal

It is proposed that the Location Tracking MTC Feature be included in the WID for Rel-11.
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