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An automatic meter reading system utilizes
repeater technology to access hard to read meters
(12) within a fixed network (14) structure. The
components of the radio system that are needed
for two~way communications are employed without

.\, ASK AT RATE 1

adding significant cost to the meter (12). Using this FSK AT RATE 2
approach, each meter (12) in the network (14) has 18 0
the ability to repeat messages as required.
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RF REPEATER FOR AUTOMATIC METER READING SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS

The subject matter disclosed herein is related to
the subject matter of U.S.Patent No.5, 923,269,

entitled “Energy Meter
with Multiple Protocols for Communication with Local and

Wide Area Networks’” .

FIELD OF THE INVENTION

The present invention relates generally to a

~utility meter, and more particularly to a utility meter that

is capable of serving as a wireless repeater in an automatic
meter reading (AMR) network.
BACKGROUND OF THE INVENTION

The reading of electrical energy has historically
been accomplished with human meter readers that came on-site
to the customers’ premises and manually documented the
readings. The information extracted from the meters was
simple pulse initiator information of basic quantities. (A
pﬁlse initiator (PI) is an optical device that picks up the
rotations of a disc on an electromechanical meter. The disc
rotations, which are proportional to energy use, are
converted by the PI into pulses that can be read by
computing devices.) Over time, manual meter reading has

been enhanced with walk-by or drive-by reading systems that
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utilize radio communications between the meters and a meter
reading device. The information that these walkby and
driveby systems collected increased, but still the functions
provided by the communication systems were limited. More
recently, over the last few years, there has been a
concerted effort to accomplish meter reading by installing
fixed networks that would allow data to flow from the meter
to a host computer system without human intervention.

In general, fixed communication networks can
operate using wire line or radio technology. Distribution
line carrier systems are wire based and utilize the
utility's lines for communications. These systems typically
use a single frequency channel and allow the impedance and

transfer characteristics of the transformers in the

substation to prevent injection equipment in one station

from interfering with receivers in another station. This
built-in isolation in the network makes time division

multiplexing less critical than for radio based metering

'systems. Further background information regarding AMR (also

called network meter reading, or NMR) can be found in U.S.
Patent . No. 4,056,107, February 15, 1990, ™“Radio
Communication Network For Remote Data Generating Stations.”
Further information regarding the use of a meter having
repeating capability in a CEBus network may be found in U.S.
Patent No. 5;978,371, entitled, “Communications Module Based Repeater .

{
Radio frequency (RF) technology has recently

"tended to be the solution of choice due to its higher data

rates and independence of the distribution network. RF
frequencies approaching a gigahertz can be unlicensed or
licensed, but unlicensed systems are significantly
restricted in power output. This power restriction coupled
with typical RF problems of attenuation, fading, noise and
reflections makes some sites in a fixed network very

inaccessible to a central node, and thus it can be difficult .
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to achieve two-way performance adequate for the desired
functions. These problems are sometimes resolved by

manually reading the hard to access sites or by adding a

venicle system to the fixed network system (see, e.g., U.S.
Patent No. 5,495,239, February 27, 1996, “Method and
Apparatus for Communicating with a Plurality of Electrical
Metering Devices and a System Control Center with a Mobile
Node”) .
SUMMARY OF THE INVENTION

The present invention provides a utility meter for
use 1n an AMR network. The meter includes a radio frequency

(RF') transceiver, metering means, and a controller. The

meter 1s programmed to receive a message from an AMR node

via the RF transceiver and, depending on the content of the

message, to respond to the node or repeat the message by

sending a modified message in a format that is receivable by
another meter in the AMR network.
In one presently preferred embodiment of the

invention, the meter is operable to receive messages

transmitted with a first prescribed signal type, to transmit

responslve messages with a second prescribed signal type,

and to repeat messages with the first prescribed signal

type. In this embodiment, the first prescribed signal type
1s ASK and the second prescribed signal type is FSK. This

selectlon of signal types is advantageous because ASK
requlres a less sophisticated receiver, which allows the
meter to be less expensive. (ASK 1s a less robust

communication technique, and as a result the data rate for

ASK 1s 1 Kb/s. FSK is more robust and supports a data rate
of 100 Kb/s.)

The present 1nvention also provides a method for

operating a utility meter used in connection with a fixed
automatic meter reading (AMR) network. The inventive method

comprises the steps of: receiving a message originated by an

AMR node; determining whether the message is to be repeated;
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if the message is not to be repeated, determininé whether
the meter must respond to the message and, 1if so,
transmitting a responsive message containing meter data; and
if the message must be repeated, creating a modified message
and transmitting the modified message. In accordance with
the invention, the modified message 1s formatted to be
receivable by another meter in the AMR network.

In a presently preferred embodiment of the method,
the other meter is adapted to receive amplitude shift keyed
signals and the modified message is formatted by amplitude
shift keying (ASK). Further, the method includes the steps

of, after creating and transmitting the modified message,

waiting for a response from the other meter and, once this

‘response 1is received, modifying the other meter’s response

and then transmitting the modified response. The modified

other meter response is formatted so as to be receivable by
the AMR node, which is adapted to receive frequency shift
keyed signals and so the modified response of the other
meter is formatted by frequency shift keying (FSK).
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a simplified block diagram of an AMR

system of the type disclosed in the above-~cited -

related U.S. Patent No. 5,923,269.

Figure 2 is a more detailed block diagram of the

AMR system of Figure 1.
Figure 3 schematically illustrates a pass through

protocol.
Figure 4 is a block diagram of a solid state

electric meter.
Figure 5 is a block diagram of an AMR system

employing repeaters in accordance with the present

invention.
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Figure 6 1s a flowchart of a method for operating

a repeater in an AMR system 1n accordance with the present

invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Figures i~4"are substantially the same as Figures

1-4 of theabove-cited related U.S. Patent No. 5,923.269.

Figures S and 6 focus on the aspects of the inventive system
and method that are unique to the present specification. In
order to place the description of the present invention in
context, the disclosure concerning the aspects of the system
depicted in Figures 1-4 will be summarized next, and then
the aspects of the invention depicted specifically in
Figures 5 and 6 will be described.

System Overview (Figs. 1-4)

To make an AMR system adaptive to higher
functions, a variety of communication protocols may be-
incorporated into a solid state meter. As shown in Figure
1, the AMR system includes a CEBus'LAN 10, an electronic
meter 12 {(actually a plurality of such meters and LANs), and
a fixed AMR network 14. The meter 12 utilizes a two-way RF
protocol,. for communicéting with the AMR network 14, that
allows very‘cost effective meter reading to take place. The
meter also incorporates a protocol for dialback telephone
for locations within a large metering system where RF

communication is not the optimal selection.
In addition to these AMR protocols, the meter 12

includes support for CEBus communications. This protocol
allows the meter to be manufactured without an internal
display and still communicate with a display within the

house if that .is a requirement. In addition, the CEBus

protocol allows access to home automation in situations
where that is warranted. If home automation is not needed

but security is, the meter 12 can use the CEBus protocol for

access into the security system. In all cases, the two-way
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RF system can be utilized for read/write data required for

the system (with all messages ported through the meter).

The basic requirement for all the various systems
ment ioned above is a robust two-way RF protocol that links
the meter with a host computer of the AMR network 14. This

protocol must have the capability to pass messages through

the meter 12 into the CEBus network 10. This pass through
signaling permits rate management for electriclty (1n an
electric meter application), message displays for customer

alerts, demand side management deployment and other

activities. The protocol preferably also has the capacity
to allow the meter to report by exception for events such as
security related activities and outage reporting. This

capability within the RF protocol for advanced functions 1s

included without burdening the basic capability of the meter

to accomplish simple AMR 1n a very cost effective manner.

L%

The CEBus protocol provides a link to a remote

residential display for simple AMR as well as higher

(%]

functions. In addition to the display capability, CEBus

provides a peer-to-peer communication capability which

31lows the meter to pass through information to any other

—
oo

device that is on the CEBus LAN 10. This effectively allows

the meter to be the gateway into the residential system for

211 levels of communication requirements.

Figure 2 provides a more detailed illustration of
the system. As shown, the CEBus LAN 10 includes a
thermostat/display device 10A that can be used by the meter

12 to display information to the customer (via CEBuS
communications). In addition, the LAN 10 may 1nclude relay
10B, lighting 10C and security 10D subsystems that may be
controlled through the CEBus protocol.

The meter includes an RF transcelver 1for
communicating normal and exception AMR traffic to the AMR
network 14. The meter also includes a modem for so called

dialback telephone communications with the AMK network, a
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UART transceiver, or the like, for communicating with the
CEBus LAN 10, and a meter processor for controlling the
metering functions as required for a given application.
(Such meter functions are described, €.g., 1n U.S. Patent
No. 5,021,629, April 15, 1997, titled "Switching Power
supply For Use In An Electronic Meter Having Wide Range Of

Input Voltages.”) An infrared (IR) transceiver may be used

to read the meter externally with an optical probe (for

special test cases).

The AMR network 14, in the embodiment of Figure 2,

includes an RF node 14A (actually a plurality of such nodes)

and a host computer, or server, 14B (or multiple hosts, as

needed) . The node 14A includes a transceiver for normal

tratfic and a receiver for exception traffic, as discussed
above. The plurality of RF nodes and host computer (s)

constitute a wide area network (WAN).

Referring now to Figure 3, a pass through protocol
useful 1in this system includes a CEBus protocol embedded in

a meter protocol, which in turn is embedded in a node

protocol. Meter information in a node protocol packet

includes meter ID, a repeat count, data and destination
address, and error detection bits. The data/destination
pbits of the meter protocol are passed through to the CEBus
network and include source and destination addresses, data,
and error detection bits. In presently preferred
embodiments of the invention, the pass through protocols for
the system are tabled based. The tables are designed to
allow data, functions, commands, schedules, etc., to be
passed to the different system elements. For example, a
host can send table information to a node that will cause a

group of meters to be read. The node can send table

information to the meter that will cause a CERUS

communication to take place. 1In addition, the normal meter

reading information is passed in table format from the meter

to the node. The type and location of data in the meter
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rables will cause CEBus communications to take place on

schedule, randomly, or upon exception. In this manner, the

meter passes information from one communication protocol tO
the other.

Figure 4 is a more detailed block diagram of a
solid state electronic meter 12. AsS shown, the meter 12
includes a control processor; communicatlons processor;
clock; memory; analog-to-digital (A/D) convertor (for

digitizing input voltage and current measurements); math

coprocessor; energy, demand and time of use processors; and
button, display and relay handlers. The various processor

functions may be implemented with one Or more

microprocessors or digital signal processors controiled by
various firmware or software modules, and the button,

display and relay handlers may be implemented with

combinations of hard wired circuitry and/or software Or

firmware. One or more serial buses are employed for

communications between the meter 12 and radio (RF
ftransceiver), modem, transceiver, relays, display and
~control buttons (where the relay, display and buttons may be

part of the CEBus LAN 10 (Figure 2).

In one exemplary embodiment including gas and
water meters, the node to electric meter repeater transmits
2t a rate of 1 Kb/s, the meter repeater tO gas/water meter
transmissions are at 128 b/s, the gas meter response 1s at 1
Kb/s and the meter repeater to node transmission is at 100
Kb/s. There are bits in the protocol to tell the meter

repeater the data rate at which to transmit.

The Present Invention (Figs. 5-6)

To make the RF system adaptive to read the hard to
Jccess meters within the network, it would be advantageous
to have a method by which the node transcelver could be
cffectively moved closer to the hard to access meter. The
present invention provides Jjust such a method by allowing

any meter in the network to be a repeater. This concept 1s

e o e oA ratt m‘l.ll."lh.““-n...nmw'lnnﬁﬂ" e TV . . . .
Lad pet JA LN b, e . - e e . e, v e, . ses tgene N AsAt 2 P A=l IR laf IWNE PYAT T Ce it ES ot —.vm——n-.—>n.“_.A._umM\m_\;$mu B PAVIAY fo, Ve b o0y gy b, A AL LR FERE R R R B I R L .. - s Mesd e Se e . -
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depicted 1in Figure 5, which schematically depicts a

plurality of meters 12A, 12B, 12C, ..., 12D, where meter 12D

1s considered “inaccessible” (i.e., difficult to reach by
direct RF communications) with respect to a responsible node
18. Node 18 is called the “responsible” node in this
example because 1t has primary responsibility for
communicating with meters 12A-12D, although it is possible
for more than one node to have the ability to communicate
with a given node. (Such redundancy may be desired in
situations where the added system reliability is worth
whatever added cost is required.) The node 18 is coupled to
an AMR server 20, e.g., by a telephone link or some other
wired or wireless communications link. With the present
invention, information from the AMR node 18 that does not
reach the "“ilnaccessible” meter 12D can be routed through a
meter (e.g., meter 12C) that the node does reach and has the
capabllity to reach the hard to access meter. This repeat

function 1is installed with a minimum of additional cost to

each meter.
In the presently preferred embodiment of the
invention, receive and transmit signal speeds and

”
ad

characteristics for the meter transponder are dif

ferent.

The receive signal from the node 18 is modulated by ASK

(amplitude shift keying) at a first rate (rate 1). The

transmit signal from the meter is modulated by FSK

(frequency shift keying) at a data rate (rate 2) higher than

the recelve rate (rate 1). To permit the meter to function
as a repeater and to allow a downstream meter to be heard by
the repeater, the meter transmitters are able to duplicate

the signals normally received from the node 18. A very

simple modification to the transmitter (e.g., a direct
sequence spread spectrum (DSSS) transmitter) in the meter
transponders allows them to work as ASK transmitters. As a
result of this simple modification, coupled with a repeater

field embedded in the protocol, a repeater/meter can recejive

RRLEEEL oLl LS LR TR ETRPIP T S P WYy yopeye Ao e popladn, T D 48 N N T e Rl B SLATAD 140G L e .



10

15

20

25

30

35

CA 02292695 1999-12-01

WO 98/55975 PCT/US98/11170

- 10 -

an outbound request from the node 18 and duplicate it
(altering the repeater field to let the remote meter know
the message is to be answered and to Dbe answered wilith an AS5K
response rather than an FSK response) . When the meter

responds to the request, the repeater/meter will hear the

response (this time the repeater field confirms 1t 1s a

return message). When the repeater/meter has completed the

reception, the contents will be sent back to the node 18 as

a2 normal FSK meter response. For example, in a preferred

embodiment of the invention, the meter receives i1nformation

from the node at 1 Kb/s, and repeats to meter 12D at 1 Kb/s.

Meter 12D will respond at 1 Kb/s, and the meter repeater
will send data back to the node at 100 Kb/s.

In this manner, the fixed RF system can be made tO

adapt when propagation paths are inadequate from node to

meter or meter to node. All repeater communications to
meters are handled on a unique address basis and timing 1s

controlled by the host computer (e.qg., host 14B, Fig. 2).

Referring now to Figure 6, the method of operation

of a given meter will now be summarized. The inventive

method begins with the reception of a message (step S1).

Next, the meter determines whether this i1is a message to be

repeated (step S2). This 1s accomplished by examining the

“repeat” field of the meter protocol (Fig. 3). If the
message is to be repeated, l1.e., 1s intended for a
downstream meter (such as meter 12D of Figure 5), the meter

modifies the message (step S3) and then retransmits it as an

ASK signal that may be received Dby the other meters (step

S4). The message is modified 1n step S3. (For example, the
message may be modified by changlng a two-bit field to
indicate the end meter is to respond {e.g., the field may be

changed from “10" to “00"). When the end meter responds

with a “00" value, the meter repeater changes it toO “ol", to

indicate that the message is inbound to the node, and

fransmits an FSK response.) If, on the other hand, the
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message 1s not to be repeated (as determined at step S2),
meaning that this meter is the intended recipient, the meter
determines whether it must respond (step S5) and, if so,

transmits an appropriate response (step S6) in the FSK

format for reception by the node 18.
At steps S7, S8 and S9, which are reached only if

the message is a “repeat” message as determined at step S2,

the meter waits for a response from a downstream meter

(€.g., the “inaccessible” meter 12D of Figure 5). Once such

a response 1s received, the meter modifies the responsive
message (step S10) and then transmits it (step S11) to the
node or to another meter.

INCREASING RANGE OF NODE

The following discussion provides an enhancement
to the system protocol. The driver for this protocol change
i1s the high cost of the node implementation and the burden
that cost places on the meter. Combining recent field tests
with the potential improvements in the RF design, 1t appears
that the high performance (>95%) distance that can be
expected for an optimized ISM band system will be 750-1000
feet 1n a typical urban environment. This area of coverage
will allow less than 100 electric meters to be read using

residential lot sizes of 150'x 150'. With the knowledge of

the projected node cost, this coverage will result in excess
of 320 burden to the meter. To achieve a reasonable burden
cost, the system goal is 400 meters read from every node.

To achieve this 400 meter goal, the system can be changed
some ways. It does not appear that the system can be made

to achieve the goal strictly through RF design improvements.

The FCC limits on transmit power, coupled with the various

environmental conditions, put upper limits on the coverage.

As a result, other approaches are examined to increase the

range. The following protocol change is one such approach.

ey T VA g AT e B S W14 A e e Sl P p ol e g ey gyt . .. . . ....“.a.ﬁ..:»tu-uu‘uo‘-umM..u’ummmmmmou-H-M-"'-- . . R L LT L T L R —— P— . e @
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REPEATER PROTQCOIL CHANGE

Direct

00 000000 NODE-->METER OR METER-->NODE (SPARE=00000000)

In the direct communication, the RPT field = 000000 tells

the meter this is not a repeated message.

Single Level Repeat

01 YYYYYY NODE-->RPT (SPARE=00000000)
00 YYYYYY RPT-->METER OR RPT-->NODE (SPARE=00000000)
10 YYYYYY METER-->RPT (SPARE=00000000)

In the single level repeat, the 01 says outbound
and the YYYYYY from the node must match the RPTy address.
The SPARE=00000000 indicates single repeat (as compared toO
double repeat). RPTy changes the 01 to 00 and transmits the
message keeping RPT = YYYYYY and SPARE = 00000000. The

meter changes 00 to 10 indlcating inbound, keeps the RPT
field = YYYYYY and transmits the message. RPTy sees the

address match, changes 10 to 00, keeping the RPT field =

YYYYYY, and transmits the message oOn to the node. The node
knows which meter the data is from by the uniqgue address and

which RPT from the RPT field.
Double Repeat

RPT=01XXXXXX NODE-—->RPTX SPARE=01YYYYYY
RPT=11YYYYYY RPTx—->RPTy SPARE=01XXXXXX
RPT=00YYYYYY RPTy—-->METER SPARE=01XXXXXX
RPT=10YYYYYY METER-->RPTy SPARE=10XXXXXX
RPT=11XXXXXX RPTy-—>RPTX SPARE=10YYYYYY
RPT=00YYYYYY RPTx——->NODE SPARE=10XXXXXX

In the two level repeat, the node sets an 01 tor
cutbound with the RPT field XXXXXX, the address of the 1st
RPT in the chain. The SPARE bits are set to the 2Z2nd RPT
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address of YYYYYY with a 01 code as an indication that the

communication 1s outbound. RPTX sees an address match in

the RPT field and recognizes there is a non-zero address in
the SPARE field with an 01 code. These are the kKeys to know

5 this 1s a RPT to RPT outbound message. RPTX changes the RPT
field to YYYYYY using the SPARE data and sets the RPT field
code to 11 for RPT to RPT. 1In this case, RPTx sets the

SPARE bits to XXXXXX for use later in the communication

sequence and keeps the code = 01 for outbound. RPTy

10 recognizes the address match in the RPT field and knows the
message 1s RPT to RPT from the 11 code. RPTy then changes
the 11 code to 00 to indicate the message is for a meter,

keeps the rest of the RPT and SPARE data unchanged and

Lransmits the message. The meter recognizes its unique

15 address (not shown here) and sees from the RPT and SPARFE
fields that this is a double repeat message (the 00 code
will tell the meter to respond to this command).

The meter changes the RPT and SPARE codes to 10 to
indicate that this is now inbound and keeps the RPT and

20 SPARE addresses unchanged. The meter transmits the required
response with this RPT data enclosed. RPTy receives the
inbound message with the RPT address match and recognizes

the SPARE bits = XXXXXX and the SPARE code indicates

inbound. These are the keys for a RPT to RPT communication,
25 sO RPTy sets the RPT code to 11 and places next RPT address
in the RPT field (taken from the SPARE field). RPTy keeps
the SPARE code for inbound, places its address in the SPARE
field and then transmits the message. RPTx receives the RPT

to RPT message with the address match, leaves the RPT field

30 and SPARE field unchanged, modifies the RPT code to 00
(indicating an RPT to node communication) and transmits the

message. The node will extract the meter unique address as

well as both RPT addresses from the data packet. 1In this

manner, performance statistics can be kept for all RPTs in

35 the system.
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Due to the overlap that will exist between node

coverage areas, a match of the Source Node address 1s part

of the criteria for a message to be repeated. Otherwise

+rhere will be a lot of extraneous traffic that will create

communication errors.

In sum, the presently preferred embodiments of the

invention provide the following features:

1. A fixed network RF communications system that

utilizes a repeater for communications with devices that are

hard to access directly from nodes.

2. A fixed network RF communications system that

has the option to utilize any meter as a repeater.

3. A two-way RF system architecture that
utilizes a protocol allowing any meter to act as a repeater

if so programmed.

4 . An adaptive two-way RF communications system

that resolves hard to access locations through programming

individual meters to act as repeaters.

5. A method for allowing a meter to act as a

repeater with very little cost impact.

o . A system that allows repeaters to be used for
normal communications and exception reports that are
initiated at the meter. (For the exception reports, all
active repeaters will respond and retransmit the message via

2 time slot mechanism similar to that used for group

responses. )

While the present invention has been described and

illustrated with reference to specific, presently preferred
embodiments, those skilled in the art will recognlze that

modifications and variations may be made without departing

from the principles of the invention as described above and
set forth in the following claims. For example, except as
they may be explicitly soO limited, the claims are not

restricted to embodiments of the invention in which the
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metering device measures electrical energy or power, since
the invention is also applicable to water and gas meters.

The claims may also cover a meter which is not specifically

utilized in connection with a CEBus LAN, or a system in
which many but not all meters have repeater capabilities.
Other features of the presently preferred embodiment s
described above may be modified without substantially

departing from the teachings set forth herein.

susabrawrerr =0 L L
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We claim:

1. A utility meter for use in an automatic meter
reading (AMR) network, comprising: |
(a) a radio frequency (RF) transceiver;
5 ' (b) a metering means, and
(c) a controller operatively coupled to said RF
transceiver and said metering means, said meter being
programmed to receive a message from an AMR node via said RF

transceiver and, depending on the content of said message,

to respond to said AMR node or repeat said message by sending a
modified message in a format that is receivable by another

meter in said AMR network;
wherein said utility meter is operable to receive messages
ﬁfansmitted with a first prescribed signal type and a fitst
15 data rate, to transmit responsive messages with a second
prescribed signal type and a second data rate, and to repeat
messages with said first prescribed signal type, and wherein

said second data rate 1s substantially higher than said

first data rate.

20 | 2. A utility meter as recited in claim 1,

wherein said first prescribed signal type is ASK.

3. A utility meter as recited in claim 1,

wherein said second prescribed signal type is FSK.

4. A utility meter as recited in claim 1,
25 wherein said first prescribed signal-type is ASK and said
second prescribed signal type is FSK; and said first data
rate is one of about 1 Kb/s and about 128 b/s and said

second data rate is about 100 Kb/s.

5. A utility meter for use in an automatic meter

30 reading (AMR) network, comprising:
(a) a radio frequency (RF) transceiver; and
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(b) a controller operatively coupled to said RF
transceiver, said utility meter being programmed to receive a
message from an AMR node via said RF transceiver and,
depending on the content of said message, to respond to said
node or repeat said message by sending a modified message in
a format that is receivable by another meter in said AMR

network:;

wherein said utility meter is operable to recelve messages
transmitted with a first prescribed signal type and a first

data rate, to transmit responsive messages with a second
prescribed signal type and second data rate, and to repeat
messages with said first prescribed signal type; and wherein
said first prescribed signal type is ASK and said second
prescribed signal type 1s FSK. |

6. A method for operating a utility meter used
in connection with a fixed automatic meter reading (AMR)
network, comprising the steps of: |

(a) receiving a message.originated by an AMR
node;

(b) determining whether the message is to be
repeated;

(c) if the message is not to be repeated,
determining whether the utility meter must respond to the message
and, if so, transmitting a responsive message containing
meter data, said responsive méssage being characterized by a
first data rate; and

(d) if the message must be repeated, creating a
modified message and transmitting the modified message,
wherein said modified message is formatted so as to be
receivable by another meter in the AMR network, and wherein
said modified message is characterized by a second data rate

that is substantially less than said first data rate.
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7. A method as recited i1in claim 6, further

comprising the steps of wailiting for a response from the
other meter and, once sald response from the other meter 1is
received, modifying the other meter’s response message and

transmitting the modified response of salid other meter,

wherein said modified other meter response 1s formatted so

as to be receivable by said AMR node.

8 . A method as recited 1n claim 6, wherein said

responsive message contains meter data.

9. A method as recited in claim 7, wherein said

AMR node 1s adapted to receive frequency shift keyed

signals, and said modified response of said other meter 1s

formatted by frequency shift keying (FSK).

10. A method as recited 1in claim 6, wherein said

other meter is adapted toc receive amplitude shift keyed

signals, and said modified message 1s formatted by amplitude

shift keying (ASK).

11. A method as recited 1in claim 6, wherein said

other meter is adapted to receive amplitude shift kevyed

signals and said modifiled message 1s formatted by amplitude

shift keying (ASK); and wherein the method further comprises

the steps of, after creating and transmitting the modified

- f

message, waiting for a response from the other meter and,
once said response from the other meter 1s received,
modifyving the other meter’s response and then transmitting

the modified response of said other meter, wherein the

modified other meter response 1s formatted so as to be

receivable by said AMR node, said AMR node being adapted to

receive freqguency shift keyed signals and said modified

F

response of said other meter being formatted by frequency

pp—

shift keying (FSK).
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12. A utility meter for use in an automatic meter
reading (AMR) network, comprising:
(a) a radio frequency (RF) transceiver; and
(b) a controller operatively coupled to said RF
5 transceiver, said utility meter being programmed to receive a
message characterized by a data rate in the range of about
128 b/s to about 1 Kb/s from another meter via said RF
transceiver, and to retransmit said message by sending a
modified message in a format that is receivable by a node in
10 said AMR network, said modified message being characterized
by a data rate of about 100 Kb/s.

13. A utility meter as recited in claim 12,

wherein said utility meter is operable to receive messagés
transmitted with a first prescribed signal type, to transmit
15 responsive messages with a second prescribed signal type,

and to repeat messages with said first prescribed signal

type.

14, A utility meter as recited in claim 13,
wherein said first prescribed signal type i1s ASK and said

20 second prescribed signal type 1s FSK.
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