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FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania ES Spain LS Lesotho SI Slovenia
Annenia FI Finland L'I‘ Lithuania SK Slovakia

Austria FR France LU Luxembourg SN Senegal
Australia GA Gabon LV Latvia SZ Swaziland

Azerbaijan GB United Kingdom MC Monaco TD Chad
Bosnia and Herzegovina GE Georgia MD Republic of Moldova TG Togo
Barbados GH Ghana MG Madagascar TJ Tajikistan
Belgium GN Guinea MK The former Yugoslav TM Turkmenistan
Burkina Faso GR Greece Republic of Macedonia TR Turkey
Bulgaria HU Hungary ML Mali TT Trinidad and Tobago
Benin IE Ireland MN Mongolia UA Ukraine
Brazil IL Israel MR Mauritania UG Uganda
Belarus IS Iceland MW Malawi US United States of America

Canada IT Italy MX Mexico UZ Uzbekistan
Central African Republic JP Japan NE Niger VN Viet Nam
Congo KE Kenya NL Netherlands YU Yugoslavia
Switzerland KG Kyrgyzstan NO Norway ZW Zimbabwe
Cote d’Ivoire KP Democratic People's NZ New Zealand
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China KR Republic of Korea PT Portugal
Cuba KZ Kazakstan R0 Romania
Czech Republic LC Saint Lucia RU Russian Federation
Gennany LI Liechtenstein SD Sudan
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WO 99/49680 PCT/US99/06429

WIRELESS TELEMETRY METHODS AND SYSTEMS FOR

COMMUNICATING WITH OR CONTROLLING INTELLIGENT DEVICES

The present invention relates to methods and apparatus for remotely monitoring

and controlling via a wireless network various devices deployed in homes and businesses.

RELATED APPLICATIONS

This application claims priority under U.S. law to United States provisional patent

application 60/079,215, filed March 24, 1998, which application is hereby incorporated in

its entirety by this reference.

BACKGROUND OF THE INVENTION

Numerous systems exist for automated, remote monitoring of various appliances,

including electric utility meters and the like. For instance, systems exist that couple

utility meters to remotely located databases via the wired Public Switched Telephone

Network (“PSTN”) so that the meters can be more efficiently and cheaply read remotely.

Typically, such meter reading systems couple a database to a gateway that interfaces with

the meter and, in many cases, other devices in a particular facility or portion thereof.

These systems, however, are generally one way, sending data from the meter to the

central processor.

Moreover, even when the system provides for two-way or duplex data

communication that allows commands and other data to be down or up loaded to or from

the gateway, a complete call must be made between the central processor and the

gateway. Such calls are expensive, since they involve the full architecture of the PSTN in

delivering the data, even when the amount of data delivered is relatively small. Also. the

data or commands must be sent to or from a relatively intelligent central processor to

which few persons will have access. This means, for instance, that customers at whose

premises gateways are located cannot themselves send data (including commands for

devices within the premises) to the gateway via the PSTN.
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Systems exist that use short bursts of radio transmission to control and receive data

from remote power distribution control terminals. For instance, a company called ITRON

owns a U.S. Patent No. 5,475,867 to Blum on such a system, albeit a system that uses

supplemental controllers for expanding the fairly limited geographical range of the basic

5 system. This system, however, would be expensive to deploy and operate since an

essentially new architecture would need to be deployed.

Several companies, such as CellNet Data, Greenland and possibly ITRON, are

trialing meter reading systems that use two-way paging, which provides broader

geographic coverage. While such a system eliminates the trouble and expense of setting

10 up a separate call each time data must be up or downloaded, paging messages provide

limited payload for data, thereby limiting the potential for controlling and updating the

gateway. Also, it is unclear whether such systems will allow users to send data and

commands to or receive data from the gateway directly and without the need to go

through a central processor or control center, which limits the flexibility of the system for

15 users wishing to receive data about their facilities and remotely control various devices at

the facility.

SUMMARY OF THE INVENTION

The present invention overcomes the above problems by providing a system and

20 method for gathering and sending data over an existing wireless network remotely to

control and monitor various gateways and the devices coupled to those gateways. A

system according to the present invention uses multiple gateways that communicate ov.er

a wireless communications network capable of carrying digital data. The wireless

communications network allows the gateway to send data and receive commands directly

25 from the customer, which could own or manage the facility in which the gateway is

located. The customer can send and receive such data via a mobile station or a fixed

terminal. Simultaneously or independently, data and commands may be up and down

loaded to or from a control center coupled to the wireless network. Thus, the present

invention provides a system and methods for providing customers a virtual direct
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connection for routing messages to a gateway from a mobile station or fixed terminal, or

vice versa.

The present invention uses multiple control and reporting gateways that are

deployed in homes, businesses and other facilities. These gateways are configured to

5 collect data, such as data describing use of electric power or other utilities by the

particular facility at which they are located or data describing the status of various sensors

after arming of a security system. Also, gateways may be coupled to various devices

within the facility in order to control the devices. For instance, gateways may control the

lights within a facility according to a pre-programmed pattern that the user may change by

10 communicating new commands via the present invention. Or, gateways may be

configured remotely to receive commands and data, which allows remote control over the

devices (e.g., home appliances or electronics) with which the gateway may communicate.

Each uniquely addressable gateway includes a transceiver capable of communicating

over a wireless network.

15 In one embodiment of the present invention, a monitoring and control system may

be provided that receives data from gateways on an essentially real time basis and can

send data (including commands) to such gateways at any time over a wireless network.

This allows for essentially real time monitoring of the facility at which the gateway is

located. Preferably, the wireless network will be a GSM (“Global System for Mobile”)

20 communications network capable of providing Short Messaging Services (“SMS”). SMS

messages allow users of the network and the gateways to send and receive packets of data

(about 160 characters) without setting up an actual call connection. Receiving terminals,

whether mobile stations, such as handsets or pagers, or fixed terminals, like computer

workstations, reassemble one or multiple related SMS message packets into readable

25 messages, such as an e-mail or page.

In another embodiment, the present invention provides a method for uploading a

large data file via the wireless network. For such larger files, an actual circuit—switched

call is made from the gateway to a central processor coupled to the wireless network’s

switch or MSC. The central processor includes a controller with a communications
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