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FIELD OF THE INVENTION

[0003] The field of the invention pertains to communication systems and more particularly to

storage and transmission of data over a network.
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BACKGROUND

[0004] In a building, many devices use energy. Frequently, such devices use electrical energy
but may also use liquid natural gas, propane, or other energy types. Washing machines,
dishwashers, thermostats, and pool pumps, other home applances, computers, office and
business machines, arc some examples of energy using devices. There are of course many more.
The use of the devices is normally controlled by an individual and the devices are used as
needed. Individuals often have no idea of the amount of energy used until they receive their

energy bill. Such use is not usually monitored or recorded.

[0005] A user does not typically conform, control, or modify his or her energy use to pricing,
time of day, consumption level, or other factors. Such a user does not typically have information
as to the amount of energy that she has used or is currently using. For example, a user might
realize that a dishwasher was operating but might not be aware, give the time of day, or energy
pricing at that time of day, what the actual cost of the energy consumed over the selected
dishwasher cycle would be then (e.g., 6:00 pm), or as compared, for example, to some other time
of day (e.g. 3:00 am). However, a user could conform or modify use of energy 1if such
information was made available to the user, particularly if such information was readily available
in an understandable form at the time of use (or when a decision as to use was needed) without
significant effort. However, at least some devices would additionally need to be able to
communicate with each other, or to some central device or unit, so as to provide energy use

information to the user and to allow for control of the energy using devices.

[0006] One problem with monitoring and displaying information used by energy using devices
1s that devices tend to be located at various distances from each other without any

communications lines connecting the devices together.

[0007] What is needed i1s a system and method that provides data transmission between such
devices that can store information from energy using devices and retrieve information for display
to a display device that may be viewed by a user. The energy use information should be

available to a user so that the user may control or modify energy use.
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J0008) The foregoing examples of the related art and limitations related therewith are intended
to be illustrative and not exclusive. Other limitations of the related art will become apparent

upon a reading of the specification and a study of the drawings.
SUMMARY

[0009] The following examples and aspects thereof are described and illustrated in conjunction
with systems, tools, and methods that are meant to be exemplary and illustrative, not limiting in
scope. In various examples, one or more of the above-described problems have been reduced or

eliminated, while other examples are directed to other improvements.

[0010] At times, a device may require access to the data stored by other devices in a home or
building in a neighborhood network.  "Neighborhood"” 1s not limited to residential
neighborhoods, and extends to cover commercial areas, units and rural locations as well.
Devices recording data can provide the data to another device for display to a user. The user can
then use the information to make decisions about how and when to conform, control, or modity
energy use. The device can include a wireless radio, or alternatively, may include a wired
connection to communicate with other devices. A communications logic unit associated with the
radio can format messages including data from a data: storage unit. The radio, the
communications logic unit, and the data storage unit can operate in accordance with standards

governing their operation.

[0011] In one non-limiting aspect, there may be provided a device comprising: a data storage
unit storing data in an extended table including home energy use information; a communications
logic unit coupled to the radio operable to read data from the extended table and format the data

as a message including the energy use information; and a radio to transmit the message.

[0012] In one non-limiting aspect, there may be provided a device comprising: an electricity
meter reporting energy use information collected by the electricity meter; a data storage unit
storing data 1n an extended table including home energy use information collected from the
electricity meter and mesh radio information used to transmit the data over a NAN; a
communications logic untt having an address on a NAN coupled to the radio and operable to

read data from the extended table and format the data as a message including the energy use
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information according to the mesh radio information; and a radio to transmit the message to

another device on the NAN.

[0013] In one non-limiting aspect, there may be provided a method comprising: providing a
request to write data to an extended table; formatting the request as a message including a
request code field, a table identifier, a count, and a data field; and transmitting the message via a

radio.

[0014] In one non-limiting aspect, there may be provided a method comprising: providing a
request to read data from an extended table; formatting the request as a message including a

request code field, a table identifier, and a count; and transmitting the request via radio.

[0015] In one non-limiting aspect, there may be provided a method comprising: generating a
request to write data to an extended table wherein: the write request 1s formatted as a write
request message including a request code field, a table identifier, a count, and a data field; and
transmitting the write request message via a radio; generating a request to read data from the
extended table, wherein: the read request is formatted as a read request message including a
request code field, a table identifier, and a count; and transmitting the read request message via a
radio; and the generating of the request to write data and the generating of the request to read

data may take place in any order.

[0016] In one non-limiting aspect, there may be provided a computer program stored in a
computer readable form for execution in a processor and a processor coupled memory to
implement a method comprising: providing a request to write data to an extended table;
formatting the request as a message including a request code field, a table 1dentifier, a count, and

a data field; and transmitting the message over a radio.

[0017] In one non-limiting aspect, there may be provided a computer program stored in a
computer readable form for execution in a processor and a processor coupled memory to
implement a method comprising: providing a request to read data from an extended table;
formatting the request as a message including a request code field, a table identifier, and a count;

and transmitting the request via radio.
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[0018]) In one non-limiting aspect, there may be provided a computer program stored in a
computer readable form for execution in a processor and a processor coupled memory to
implement a method comprising: generating a request to write data to an extended table wherein:
the write request is formatted as a write request message including a request code field, a table
identifier, a count, and a data field; and transmitting the write request message via a radio;
generating a request to read data from the extended table, wherein: the read request is formatied
as a read request message including a request code field, a table identifier, and a count; and
transmitting the read request message via a radio; and the generating of the request to write data

and the generating of the request to read data may take place in any order.

[0019] This Summary introduces concepts in a simplified form that are described more fully
below in the Detailed Description. This Summary 1s not intended to identify key or essential
features of the claimed subject matter, nor is it intended to be used to limit the scope of the

claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 depicts an example system including devices on a Neighborhood Area Network
(NAN) transmitting and receiving data.

[0021] FIG. 2 depicts an example system including devices on a Neighborhood Area Network
(NAN) transmitting and receiving data.

[0022] FIG. 3 depicts an example of a first NAN device coupled to a meter transmitting energy

u.se information to a NAN requesting device for display.

[0023] FIG. 4 depicts a flowchart of an example process for requesting data.
[0024] FIG. 5 depicts a tlowchart of an example process for writing data.
[0025] FIG. 6 depicts a tlowchart of an example process for reading data.

[0026] FIG. 7 depicts a flowchart of an example process for writing data.
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[0027] FIG. 8 depicts an example system for displaying data.

[0028] FIG. 9 depicts an exemplary configuration having a plurality of devices on an automated

metering infrastructure (AMI) network.
DETAILED DESCRIPTION

[0029] In the following description, several speciﬁc details are presented to provide a thorough
understanding. One skilled in the relevant art will recognize, however, that the concepts and
techniques disclosed herein can be practiced without one or more of the specific details, or 1n
combination with other components, etc. In other instances, well-known implementations or
operations are not shown or described in detail to avoid obscuring inventive aspects of various

examples disclosed herein.

[0030] To overcome the problems described relative to conventional systems, devices, and
methods above, the techniques introduced here allow for data storage, retrieval and transmission
throughout a neighborhood area network. A device storing data can retrieve the data from an
extended table and send the data as a message to another device that is similarly situated.
Transmissions can be routed through wireless communication over a mesh network including
devices located in various homes and buildings without the use of wires connecting the units.

Advantageously, users are allowed to view the information and make decisions about energy use.

[0031] As used herein a "head end system' 1s a central processing system including one or
more computing systems, and may for example include one or more server computers. Where
the head end system includes more than one computing system, the computing systems can be
connected by one or more networks. Typically the head end system is connected by a wired,
wireless or combination of wired and wireless networks to a plurality of devices on a

neighborhood area network.

[0032] As used herein, a "neighborhood area network"” (NAN) may be a mesh network of
devices transmitting data to each other. A mesh network includes a number of devices, wireless
or wired, that transmit information from a source device to a destination device via one or more

intermediate devices which relay the information toward the target device. A device on the NAN
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typically exists to serve an additional purpose other than to store, transmit and receive
information, for example, as an electricity meter, a thermostat, an in home display, or other
device useful relating to energy use. Advantageously, the NAN devices store energy use

information.

[0033] As used herein, ANSI C12.19 refers to the American National Standard for Utility
Industry End device Data Tables, published by the National Electrical Manufacturers
Association in 2007, which is herein incorporated by reference as well as extensions and

revisions to the original version.

[0034] As used herein, ANSI C12.22 refers to the American National Standard Protocol
Specification For Interfacing Data Communication Networks: C12.22, published by the National
Electrical Manufacturers Association in 2007, which is herein incorporated by reference, as well

as extensions and revisions to the original version.

[0035] As used herein, IEEE 802.15 refers to the specification produced by the 15th working
group of the Institute of Electrical and Electronics Engineers, published in 2003, and herein

incorporated by reference, including all extensions and revisions to the original version.

[0036] As used herein, a "computer readable medium" or "machine readable medium” 1s any
known or convenient machine manufacture or composition of matter capable of storing

instructions or data thereon.

[(0037] FIG. 1 depicts an example of a system including devices on a Neighborhood Area
Network (NAN) transmitting and receiving data. FIG. 1 includes NAN Device 102-1, NAN
Device 102-2, ;.md NAN Device 102-n (collectively NAN devices 102). The NAN may include
more or fewer devices, though at least two devices may be needed to support intra-NAN

communication.

[0038] The NAN devices 102 may be hardware units, embedded devices, specially adapted
computing systems, or other known or convenient units for storing, retrieving and transmitting
data. The NAN devices 102 are typically coupled to a device performing a function, such as an

electricity meter, an in-home display, a pool pump, a dishwasher, a thermostat, and any other

10
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known or convenient energy using device that may provide or produce energy consumption
and/or use information. The NAN devices can be coupled to or included in the devices
producing energy consumption and/or use information. The NAN devices 102 can be powered
by connection to the energy using devices, or can separately derive power from, e.g. a battery or

a standard electrical connection, photovoltaic or solar power source, or any other power source

or supply.

[0039] FIG. 2 depicts an example of a system including devices on a Neighborhood Area
Network (NAN) transmitting and receiving data. FIG. 2 includes NAN Device 202-1 and NAN
Device 202-2. NAN device 202-1 includes table data 206, communication or "comms" logic
208, and radio 210. NAN device 202-2 includes radio 214, comms logic 216, and energy use
data 218. In the example of FIG. 2, the NAN Device 202-1 and the NAN device 202-2 can be

NAN devices as described above in reference to FIG. 1.

[0040] In the example of FIG. 2, the table data 206 and the table data 218 each include
standard tables and may include extended tables. As used herein, a "standard table" is a table
common to all devices on a neighborhood area network (NAN), whereas an "extended table"” can
include information specific to an individual class or group of devices. The data tables 206 can
store data in records entered into a database, as data objects stored 1n a data structure, or 1n any

known or convenient manner.

[0041] Examples of standard tables are: general configuration, manufacturer identification,
mode and status, additionally any table common to all devices on a NAN can be included as a

standard table.

[0042] Examples of extended tables can include framework identification, GPS coordinates,
firmware information, MESH radio identification, and other extended tables adapted to store

information for use by devices on a NAN such as those transmitting data over a MESH network.

[0043] In the example of FIG. 2, the comms or communication logic 208 and the comms logic
216 can each generate messages to transmit data in a serial protocol defining messages,

commands, service requests, responses and other known and convenient messages. The services
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can provide such high level operations as firmware upgrades, message encryption, reporting and

other known or convenient functionality.

[0044] In the example of FIG. 2, the comms logic 216 and the comms logic 208 each include
services used to retrieve, store and transmit data to and from tables. Any known or convenient
language can be used to create the services. Services provided by the comms logic 216 and the
comms logic 208 generally include services to read table data and to write table data. For
example, a full read table service can acquire all table information for example, a table identifier,
a number of bytes of data, a variable length data field including the table data, and a checksum to

validate transmitted data.

[0045] In the example of FIG. 2, the radio 214 and the radio 210 can include any combination
of electrical components, such as transistors, resistors, capacitors interconnected to provide tfor
transmission of data. The radio 214 and the radio 210 can be configured to transmit data to the

IEEE 802.15.4 protocol, and additionally any other known or convenient protocol.

[0046] In the example of FIG. 2, the energy use data 212 includes information or data, such as
information or data to be displayed to a user, reported to a head end system, stored or otherwise
used to monitor or control energy use. The energy use information can be related to a device
coupled to either of the NAN Devices 202. The energy use data 212 can be transmitted from
either the NAN device 202-1 to the NAN Device 202-2 or from the NAN Device 202-2 to the
NAN Device 202-1. The specific example discussed below assumes, for the purposes of
example, that information or data is transmitted from the NAN Device 202-1 to the NAN Device
202-2.

[0047] In the example of FIG. 2, in operation, the NAN Device 202-1 initiates a procedure to
transmit data stored in an extended table in table data 206 to NAN Device 202-2. Comms logic
208 retrieves an identifier and data from the extended table in the table data 206 and formats it as
a message including the identifier and the table as a variable length field. The comms logic 208
may include a count specitying the number of bytes included in the variable length field. Also,
the comms logic 208 may include a checksum field to validate the data in the variable length

data field to ensure that the data was not corrupted in transmission. The message may then be

12



CA 02714026 2010-08-04
WO 2009/067261 PCT/US2008/013030

transmitted by the radio 210 to the NAN Device 202-2 as energy use data 212. The radio 214
receives the message on behalf of the NAN Device 202-2 and the comms logic 216 calculates the
checksum to validate the data included in the message. The comms logic 216 reads the table

identifier included in the message and saves the data to the table data 218.

[0048] FIG. 3 depicts a system including an information origination device, and a requesting

device. FIG. 3 includes an information origination device 302 and a requesting device 304.

[0049] The information origination device 302 includes a radio 310, a communications

(comms) logic unit 312, meter data 314, and meter 316.

[0050] In operation, the meter 316 produces meter data stored in the meter data storage 314
according to the ANSI C12.19 format, however, any known or convenient message formatting
standard may be used. The comms logic 312 formats a message including meter data according
to the ANSI C12.22 format, however, any known or convenient message formatting standa_rd
may be used. The radio 310 transmits the message using the IEEE 802.15.4 standard, or any

other known or convenient standard.

[0051] The requesting device 304 includes a radio 320, communications (comms) logic 322,

and display 324.

[0052] In operation, the radio 320 provides a request for meter data. The radio receives a
message including meter data, and the comms logic provides the meter data to display 324.
Display 324 may include additional processing and memory displaying meter data. User input

may be provided as well.

[0053] FIG. 4 depicts a tlowchart of an example of a process for requesting data. The process
400 1s organized as a sequence of modules or steps in the flowchart. However, it should be
understood that these and modules associated with other methods described herein may be

reordered for paraliel execution or into different sequences of modules or steps.

[0054] In the example of FIG. 4, the process for requesting data 400 starts at module or step

402 with providing a request to read data from an extended table. The request can be received
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from an external NAN device, as part of, e.g., updating the device, reporting data to a head end
system, displaying information to a user, or another known or convenient purpose. The request

can identify a destination device to which the data is to be transmitted.

10055] In the example of FIG. 4, the process for requesting data 400 continues to module or
step 404 with formatting the request to include a request code field and a table identifier. The
requesting device can indicate the nature of the request, for example, to read an entire table or to
read a part of a table. The request code can specify the type of request and an amount of data to
read, for example, a whole table, the request code can indicate that the entire table should be
read, or alternatively the request code can indicate that, for example, 8 kb should be read from a
table starting at an offset of 16k or according to some other read instruction or strategy. The
table identifier can indicate which table the read should be made from, for example, an extended
table directed to the number of kilowatts used by a device in a time period can be stored in an
extended table. The table can be identified as, for example, table 450, and the code can be
included in the message. Other examples of tables could be General configuration, Manufacturer
identification, Mode and status, Procedure initiate, Procedure response, Actual security, Access
control, Extended key, Identification, Framework identification, Date time, Bar code, Framework
test data, Device statistic, Scratchpad, Report list status, Report list, LAN control, LAN statistic,
MeshGate update report, GPS coordinates, LAN radio provisioning, Key IDs lookup, LAN
diagnostic statistic, Report. ctrl, Event ctrl, Program check, Firmware download info, Firmware
download status, Firmware scratchpad, MESH radio version, Framework firmware info,
Information report, and any other known or convenient table. The structure for a table can be
defined in accordance with the ANSI C12.19 specification, and any other known or convenient

table structure can be used.

[0056] In the example of FIG. 4, the process for requesting data 400 continues to module or
step 406 with transmitting the request via radio. The request can be included in a message and
transmitted using any known or convenient protocol, such as the IEEE 802.15.4 protocol. The
request 1s delivered either directly or indirectly via a MESH network to a destination device. In
the context of a MESH network, one or more devices can re-transmit the message to the

destination device. Therein, one or more devices could be connected by wired connection. The
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message 1tself can be re-transmitted several times using one or more protocols. Having

transmitted the request via radio, the exemplary process 400 set forth in the tlowchart terminates.

[0057] FIG. 5 depicts a flowchart of an example of a process or method 500 for writing data.
The process 500 1s organized as a sequence of modules or steps in the flowchart. However, it
should be understood that these and modules associated with other methods described herein

may be reordered for parallel execution or into different sequences of modules or steps.

[0058] In the example of FIG. 5, the process for writing data 500 starts at module or step 502
with providing a request to write data to an extended table. The request can include energy use
data, device instructions, firmware upgrades, test data, security information, time and date data,
or any known or convenient data to be written to an extended table. The request can be provided
by a head end system, a NAN device, a hand held field device, or any known or convenient

device transmitting data to a NAN device to be written to an extended table.

[0059] In the example of FIG. 5, the process for writing data 500 continues to module or step
504 with formatting the request to include for example, a request code field, a table identifier, a
data field, and a checksum. The request code field can be used to determine the type of request,
for example, whether a read or a write is specified. Here, the request code can be a write code.
A count can be included to specify the number of bytes of the table that are to be written, for
example, 8 kb could be written. A table 1dentifier can be included to specify a table to which to
write data. The table can be a manufacturer specified table, or an extended table. The checksum

can be included to store data used to validate the data included in the data field.

[0060] In the example of FIG. 5, the process for writing data 500 continues to module or step
506 with transmitting the request via radio. The request can be transmitted using any known or
convenient radio protocol, for example, the 802.15.4 protocol can be used to transmit the request.

Having transmitted the request the exemplary process 500 set forth in the flowchart terminates.

[0061] FIG. 6 depicts a flowchart of an example of a process or method 600 for reading data.
The process 600 is organized as a sequence of modules or steps in the flowchart. However, it
should be understood that these and modules associated with other methods described herein

may be reordered for parallel execution or into different sequences of modules or steps.
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[0062] In the example of FIG. 6, the process for reading data 600 begins at module or step 602
with providing a request to read data from part of an extended table. The table can store energy
use data, instructions, firmware upgrades, test data, security information, time and date data, or
any known or convenient data to be written to an extended table. The data can be read from the

beginning of the table, part way through the table, or at the end of the table.

[0063] In the example of FIG. 6, the process for reading data 600 continues to module or step
604 with formatting the request to include a request code field, a table identifier, an offset, and a
count. The request code field can be used to determine the type of request, for example, whether
a read or a write is specified. The table identifier can be used to specify a table from which to
read data. The offset can be used to specify a starting address from which to read data. For
example, the offset can specify the beginning, middle or end of the table. The count can be used

to indicate the number of bytes that are to be read from the table at the offset.

[0064] In the example of FIG. 6, the process for reading data 600 continues to module or step
606 with transmitting the request via radio. The request can be transmitted using any known or
convenient protocol, for example 802.15.4. Having transmitted the request via radio, the

exemplary process 600 set forth in the flowchart terminates.

[0065] FIG. 7 depicts a flowchart of an example of a process or method 700 for writing data.
The process 700 1s organized as a sequence of modules or steps in the flowchart. However, it
should be understood that these and modules associated with other methods described herein

may be reordered for parallel execution or into different sequences of modules or steps.

[0066] In the example of FIG. 7, the process for writing data 700 starts at module or step 702
with providing a request to write data to part of an extended table. The request can be provided
by a NAN device, a head end system, a field unit, or another known or convenient device. An

automated process or an individual can 1nitiate the request to write data to part of an extended

table.

- [0067] In the example of FIG. 7, the process for writing data 700 continues to module or step
704 with formatting the request to include a request code, a table identifier, an offset, a count,

and a checksum. The request code can indicate the nature of the request, in this case to write
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data. The table identifier can indicate the table to which to write data. The offset can indicate an
address at which to begin writing data. For example, the beginning or the middle of the file can

be specified. The checksum can be used to verify the integrity of the data to write.

[0068] In the example of FIG. 7, the process for writing data 700 continues to module or step
706 with transmitting the request via radio. The request can be transmitted by any known or
convenient protocol, for example, IEEE 802.15.4. Having transmitted the request the exemplary

process 700 set forth in the flowchart terminates.

[0069] FIG. 8 depicts a non-limiting example of a system 800 for displaying data. The non-
[imiting exemplary system depicted in FIG. 8 includes by way of example, thermostat 802 and in
home display 804. In the example of FIG. 8, thermostat 802 and 1n home display 804 are each
NAN devices and are able to transmit data by wireless radio to other NAN devices, whether

directly or indirectly via another intermediate NAN device.

[0070] In the example of FIG. 8, the thermostat 802 includes a unit controlling temperature 1n a
home, office, building, room, or other space. Additionally, thermostat 802 includes a
communications device coupled to a table data (such as may be stored in a data storage device or
memory) and to a radio. The table data storage device or memory stores information from the
unit controlling temperature, for example, energy used in controlling the temperature, pricing

information, previous temperature settings, and other known or convenient data.

[0071] In the example of FIG. 8, the in home display 804 includes a user interface, such as i1s
depicted including a display and one or more keys, buttons, or other devices to enter data with.
Any known or convenient interface can be specified. The interface is coupled to table data,

which is accessible to communications logic coupled to a radio.

[0072] In the example of FIG. 8 in operation, the thermostat 802 transmits energy use
information to the in home display 804 to display to a user. The information can be formatted as
a request to write data to a data table in the in home display 804. Alternatively the information
can be formatted as a request from the in home display 804 to read data from a data table stored
in the thermostat 802. Either the request to read or the request to write can be structured as a

request to read or write data to a part of a table.
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- [0073] FIG. 9 depicts an exemplary configuration having a plurality of devices on an
automated metering infrastructure (AMI) network 900. FIG. 9 includes head end 902, wide area
network (WAN) 904, NAN-WAN gate 906, neighborhood area network (NAN) 908, node 910-1,
node 910-2, node 910-n (collectively nodes 910), microportal 916, home area network (HAN)
918 (sometimes referred to as a premise area network (PAN)), node 920-1, node 920-2, node

920-n (collectively nodes 920).

[0074] The head end 902, sometimes referred to as the back end, server, or head end server can
include a suite of applications including functionality for an acquisition system, real-time data
access, device management, network management, and other known or convenient functionality.

The head end 902 can include one or more computing devices coupled or otherwise networked

together.

[0075] The WAN 904 can be, for example, metropolitan area network (MAN), global area
network such as the Internet, any combination of such networks, or any other known convenient
medium for communicating data. The WAN 904 can include routers, switches and/or other
networking hardware elements coupled together to provide communications to systems or within

systems and devices coupled to the network 904.

[0076]) The NAN-WAN gate 906, sometimes referred to as a mesh gate / collector, can include
an IEEE 802.15.4 PAN Coordinator, an ANSI C12.22 Relay, a device collecting messages from
multiple units on the NAN and a firewall. An IEEE 802.15.4 PAN Coordinator may be a device
that is responsible for communication between devices on a NAN and complies with the IEEE
802.15.4 standard for transmission of data that is in effect as of the date of filing of this patent
application. An ANSI C12.22 Relay may be a device that is responsible for communication
between devices on a NAN and complies with the ANSI C12.22 standard for transmission of
data that is in effect as of the date of filing of this patent application. An access point operable to
perform many functions including, for example, but not limited to, one or any combination of:
relaying information from the head end server to the nodes, routing information, aggregating
information from the nodes and micro portals within its sub-network for transmission to the head

end server, acting as a HAN coordinator, transmitting mass firmware upgrades, and multicasting

18



CA 02714026 2010-08-04
WO 2009/067261 PCT/US2008/013030

messages. A NAN-WAN gate 906 may also be referred to as a collector because it collects

information from the nodes 910 and micro portal 916 in its sub-network.

[0077] The NAN 908, can be a wireless, wired, or mixed wireless and wired network. The
NAN 908 can transmit and receive signals using a protocol, for example, the IEEE 802.15.4
standard for transmission of data that is in effect as of the date of filing of this patent application
can be used for wireless transmission. Similarly for wired transmission, the Ethernet / IEEE

802.3 interface standard could be used.

[0078] The nodes 910 can be devices operable to collect metering information and transmit and
receive signals via the NAN using any known or convenient protocol. Examples of nodes 910
could be a meter, a thermostat, a remote appliance controller (RAC), in home display, or any
known or convenient NAN device. Each of the nodes 910 could potentially serve as a NAN-

WAN gate by the addition of a WAN radio or wired device allowing communication over the

WAN 904.

[0079] The microportal 916, sometimes referred to as a micro access portal or home gateway,
may be a gateway in the sense that a protocol used by devices connected to the gateway use a
different protocol than the gateway uses to connect to the nodes 920. In a non-limiting example,
ZigBee, Z-Wave, or X-4 may be used by the nodes 920 to connect to the microportal 916
whereas the microportal 916 uses the Trilliant transport protocol to connect to the NAN-WAN

gate 908.

[0080] The HAN 918 can be a wireless, wired, or mixed wireless and wired network. The
NAN 908 can transmit and receive signals using a protocol, by way of example and not
limitation, the ZigBee, Z-Wave, or X-4 standard for transmission of data that is in effect as of the
date of filing of this patent application can be used for wireless transmission. Similarly for wired
transmission, the Ethernet / IEEE 802.3 interface standard could be used as well as other known

or convenient wired interfaces.

[0081] The nodes 920 can be devices operable to collect metering information and transmit and
receive signals via the HAN using any known or convenient protocol. Examples of nodes 920

could be a meter, a thermostat, a remote appliance controller (RAC), in home display, or any
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known or convenient NAN device. Each of the nodes 910 could potentially serve as a
microportal by the addition of a NAN radio or wired device allowing communication over the
NAN 904. Each of the nodes 920 may include a radio and a processor coupled to a memory
storing instructions. The nodes 920, may each communicate using the ZigBee protocol, the Z-

Wave protocol, X-10 or another known or convenient protocol.

[0082] It will be appreciated to those skilled in the art that the preceding examples and
embodiments are exemplary and not limiting in scope. It is intended that all permutations,
enhancements, equivalents, and improvements thereto that are apparent to those skilled in the art
upon a reading of the specification and a study of the drawings are included within the true spirit
and scope of these teachings. It is therefore intended that the following appended claims include
all such modifications, permutations, and equivalents as fall within the true spirit and scope of

these teachings.
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CLAIMS

What is claimed 1is:

1. A device comprising:

a data storage unit storing data in an extended table including home energy use
information;

a communications logic unit coupled to the radio operable to read data from the extended
table and format the data as a message including the energy use information; and

a radio to transmit the message.

2. The device of claim 1, wherein the device further comprises a device regulating

temperature 1n a room.

3. The device of claim 1, wherein the device further comprises an electricity meter.

4, The device of claim 1, wherein the device further comprises in home display providing

the energy use information to a user.

5. The device of claim 1, wherein the data stored in the extended table includes mesh radio

information used by the radio to transmit data over a NAN.

6. The device of claim 1, wherein the data storage unit includes an address 1dentifying a

location on a mesh network.

7. The device of claim 1, wherein the data stored includes a GPS coordinate.

8. A device comprising:
an electricity meter reporting energy use information collected by the electricity meter;
a data storage unit storing data in an extended table including home energy use

information collected from the electricity meter and mesh radio information used to transmit the

data over a NAN;
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a communications logic unit having an address on a NAN coupled to the radio and
operable to read data from the extended table and format the data as a message including the
energy use information according to the mesh radio information; and

a radio to transmit the message to another device on the NAN.

9. A method comprising:
' providing a request to write data to an extended table;
formatting the request as a message including a request code field, a table identifier, a
count, and a data field; and

transmitting the message via a radio.

10.  The method of claim 9, wherein the message further comprises an offset, the offset

identifying a location in the extended table to begin writing the energy use information.

11.  The method of claim 9, wherein the message further comprises a checksum, wherein the

checksum may be used to validate data integrity.

12.  The method of claim 9, further comprising storing the data in an extended table of a

device receiving the request to write the data.

13. The method of claim 9, wherein the message is transmitted over a wireless radio via a

mesh network.

14.  The method of claim 13, wherein the mesh network includes a plurality of wireless mesh

nodes for receiving and transmitting radio signals.

15. A method comprising:

providing a request to read data from an extended table;

formatting the request as a message including a request code field, a table identifier, and
a count; and

transmitting the request via radio.
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16.  The method of claim 15, wherein the message further comprises an offset, the offset

identifying a location in the extended table to begin reading the energy use information.

17.  The method of claim 15, wherein the message further comprises a checksum, wherein the

checksum may be used to validate data integrity.

18.  The method of claim 15, further comprising receiving a response to the message to read

data including data for storage in an extended table.

19.  The method of claim 15, further comprising displaying some or all of the home energy

use information to a user.

20. The method of claim 15, wherein the message 1s transmitted via a mesh network.

21. A method comprising:
generating a request to write data to an extended table wherein:
the write request is formatted as a write request message including a request code
field, a table identifier, a count, and a data field; and transmitting the write request message via a
radio;
generating a request to read data from the extended table, wherein:
the read request is formatted as a read request message including a request code
field, a table 1dentifier, and a count; and transmitting the read request message via a radio; and
the generating of the request to write data and the generating of the request to read data

may take place in any order.

22. The method of claim 21, wherein the generating a request to write data precedes the

generating a request to read data.

23.  The method of claim 21, wherein the generating a request to read data precedes the

generating a request to write data.
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24, A computer program stored 1in a computer readable form for execution in a processor and
a processor coupled memory to implement a method comprising:

providing a request to write data to an extended table;

formatting the request as a message including a request code field, a table identifier, a
count, and a data field; and

transmitting the message over a radio.

25. A computer program stored 1n a computer readable form for execution in a processor and
a processor coupled memory to implement a method comprising:

providing a request to read data from an extended table;

formatting the request as a message including a request code field, a table identifier, and
a count; and

transmitting the request via radio.
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