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WO 20081095249PCT/AU2008/000150 SELECTIVE
COMMUNICATIONS NETWORK FUNCTIONALITY TECHNICAL FIELD

WOHY§9esHE8t invention relates to a network of devices which fAIMGRE(e00150

5 with each other via radio frequency. Incorporation by Reference: The
following publications are referred to in the present application: 10PCT
Pate_nt Application No. PCT/AU2004/001052 (W02005/015774) entitled"
Radio Network Communication System and Protocol Using An Automatic
Repeater| RERMER BITEIID NS NFETWORKEIICIEONALITY
(W02005/015811) entitled "Radio Network Communication System and
Protocol" 15 PCT Patent Application No. PCT/AU2004/001054
TE 51{4 53) entitled "Collision Detection in a Non-Dominant Bit
ommunication System" Australian Provisional Patent
Thegpﬁléeaﬁ onviintiRA0ZINEE3T emitumrivikitesgaemwbikhcommHEieiSns
. Syst m"éOAustraIi n Provisional Patent Application No. 2007900639
Wlﬂéﬁﬁﬁ%‘c?‘" %W@&ﬁ?ﬁﬂﬁ%%%ns NetwofkaunctionaIity“. the entire
contents of each of which is hereby incorporated by reference.

Incorporation by Reference:

The following publications are referred to in the present application:

- PCT Patent Application No. PCT/ AU2004/001052 (WO2005/ 015774)
entitled “ Radio Network Communication System and Protocol Using

An Automatic Repeater”

- PCT Patent Application No. PCT/ AU2004/001053 (WO2005 /015811)
entitled “Radio Network Communication System and Protocol

- PCT Patent Application No. PCT/ AU2004/001054 (WO2005 /015751)
entitled “Collision Detection in a Non-Dominant Bit Radio Network
Communication System “

- Australian Provisional Patent Application No. 2007900637 entitled
“Wireless Network Communications System”

. Australian Provisional Patent Application No. 2007900639 entitled
“Selective Communications Network Functionality”.

the entire contents of each of which is hereby incorporated by reference.

BACKGROUND

Short range wireless communication networks are becoming more widely
used and in more and more applications, including commercial and domestic
applications. Such networks can consist of from two to many nodes, between

which wireless communications occur. In one particular application, such
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BACK(_SROUND 25 Short range wireless communication networks are
becoming more widely used and in more and more applications, including

WQR MR and domestic applications. Such networks can c&¢JisyGFNeAF0150

two to many nodes, between which wireless communications occur. In
one particular application, such WO 2008/095249PCT/A1J2008/000150
nodes or devices can be used as part of a building infrastructure for
control and monitoring purposes. This is commonly referred to as Home or

nodEé‘ %@Lalgtxﬁ&@g E@{ige -Léérldvavsf@ai@ isfreleding suffagtetwnrks fanecdntrol
eliability - Obtaining reliable radio communjcatign between the nodes.
andmﬁ@i@gmﬁ@ﬁ%{%h%lﬁe?@@%%]é’u e #%a%\i%soﬁé%aﬁ?“ﬁmg
Autbu'lca“cri'&% it suffers from interference and attenuation. There are many
i sources of interference and attenuation, including the type of building
materials used, other wireless devices, and the objects placed inside the

building. 2. Scalability - Most networks have an upper limit on the number
TwoLACHIES 1RleV RN @éﬁ%g@ﬁféﬁ%is limit can in some cases be 15

diﬁi_cult to determine, and can have many causes, including exceeding
radio range (the distance between nodes becoming too great), or more

Teapentyagnsominmalboldhey ailaietlia bandviisibethisdatthe case

Is also known as congestion. 90 There are many wireless communicatiop,

systepdepraseents depstoyiderableraioReso RIS PREBIERIEONfILE e I
avallable systams solve,onG RIRRIRRAMA NERIRERIE PhERIIRg ity

other Problém worse
sources of interference and attenuation, including the type of building

materials used, other wireless devices, and the objects placed inside the
building.

2. Scalability - Most networks have an upper limit on the number of
nodes that can exist in a network. This limit can in some cases be
difficult to determine, and can have many causes, including exceeding
radio range (the distance between nodes becoming too great), or more
frequently, consuming all of the available radio bandwidth. This latter

case is also known as congestion.

There are many wireless communication systems presently deployed, which
aim to solve these problems. Most available systems solve one problem only,

at the expense of making the other problem worse.

Some systems currently deployed use explicit routing of messages between
nodes. In such systems, each node needs to know the path to every possible
destination, through a series of intermediate nodes. This improves reliability,

but has some consequent disadvantages:
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Some systems currently deployed use explicit routing of messages

between 25 nodes. In such systems, each node needs to know the path to
W@8/19628ble destination, through a series of intermediate NBdE2\URAE/000150

improves reliability, but has some consequent disadvantages: WO

2008/095249PCT/A1J2008/000150 a. Messages may be repeated by

many intermediate nodes, leading to a long "on-air" time for a given piece

of information as it is in transit from its source to its destination.  b. Each

node needs/feskasyy tapbtintpestsd bpsaiie d&&mﬁﬁdmtéwbd:ésrﬂeaﬁmg
that each node needs to haye the Enemory to store that path, and a means -
on

of placing tiealaRgnBHRddARR fer 3 ghed Kiers? 9@8?@85‘@%&? mn
well, becayse when QRe: i ahsReEiagdeIsaMABRS to communicate with

several receiving devices, it must have routing for each of those

10dest'Ba“EQ8g%Baé%&%wmﬁaw%@Wew%ﬁm&a&%mn,

tables is limit Scalability is also limited by wireless congestion due to

the need tmhnéahmaﬂmlb&he@@agwavmedsaxgbmﬁb@mm@mé@ giore

nodes, this ﬁ?sln pendent on the ber in the,15network.
Other syst iﬁ%‘é ?i'ﬁ‘(?a]ﬂnow acm ihe" ha gvor w%l H?HIC
technique, so e or all of t deV|ces ﬂLt recelve essage \%en

retransiit |tS‘é RDIHEThESSSJObrSPiRTEY %eé L 6Mhe NeWork.

Mesh netwgrdRghitting device wishes to communicate with several
receiving devices, it must have routing for each of those
destinations. Due to the physical limits on memory, the size of

these tables is limited.

d. Scalability is also limited by wireless congestion due to the need
to repeat multiple messages over a large number of devices or
nodes, this being dependent on the number of nodes in the

network.

Other systems use a technique known as “mesh” networking. In this
technique, some or all of the devices that receive a message will retransmit it,
so that the message propagates to all edges of the network. Mesh networking
provides better reliability because messages can be repeated many times.
Mesh networking systems further fall into two broad categories. The first
whereby all nodes can repeat and some central controller coordinates their
operation. The second whereby repeating and non-repeating nodes are
separate and distinctly different (either by hardware, or software, or both) to

each other.

However, existing mesh networks suffer from certain disadvantages such as:
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their operation. The second whereby repeating and non-repeating nodes
are separate and distinctly different (either by hardware, or software, or
both) to 25 each other. However, existing mesh networks suffer from
certain disadvantages such as: WO 2008/095249PCT/A1J2008/000150 -

becqyise MMETHREST R FeRepiaddl tpansipdesesdaiftimgameorepeating
nodes to a network can quickly cause cong?l;stion (because,mefﬁa es are
' f

beirgpraitgatddeviten NPT RR G et RISEIRO8EEH B g 15
approach alsg makes paor use 0l PaRENId R idRe fBsaRagESI0t
rgp%léefesg gﬁgﬁﬁimees,gz\? r?l%f the repeat is not needed.ﬁs consequgnce is
elth@d@ecbased latency, or the need for higher bandwidth than would
otherwise be needed; - some of these mesh networking systems

requitgiPagpRCticinatie indleed poesigaatetband widthaby dryvingrmsssages

coordinate the operation of the petwork; and - some of these

net%ﬁﬁ?%@%%@%?@ﬁ%ifé’ ﬁns’gff Falfgﬂ%%elgtrel?){l% eeé[%gbz‘ d!egsl(?gg%%egﬁg

;Bﬁ%%hgﬁggi%%?éh@@@ugl@éﬁé§,raimﬂsaié@aq&@mtgmrwnaﬂamthammg
Wouid otherwise be needed;

_ some of these mesh networking systems require a specific node to be
designated as a central controller to coordinate the operation of the

network; and

- some of these mesh networking systems require a separate repeater
node to be designed and then placed at an appropriate physical

location to perform the repeating function.

Thus existing mesh networks are not always the best type of network for a

particular application.

Networks used in building automation systems require that devices be
installed into a building on a permanent or semi-permanent bass. Such
installation normally requires incorporation of the devices into the building
structure - for example by making holes in walls. In some cases, replacement
of existing equipment with new wireless equipment means that the existing
building structure cannot be modified. Thus, shifting a device for better
wireless operation or replacing a device with a more suitable device for its

location is often not feasible.

ATl iTAl e o
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semi-permanent basis. Such installation normally requires incorporation of

the devices into the building structure - for example by making holes in
Slmﬂélﬂy,lﬂus@ﬁ@@cm&ﬁ@ pf@ﬂk%@@ﬁﬂﬂaﬁﬁéﬁﬂﬁtiﬁgvﬁﬂém@éﬁaw&haﬁ@&iﬁen

\i\{ reless e%] me t means tqee eX|st| building structure cannot be
unk ev1ce ave s& 5 . ,

|ng A device Tor better 25 wireless operation or

replacmg a deV|ce with a more suitable device for its location is often not

1t feasikipct Sl dheRiRes & jhR By Heal Mty SRenWvaRiscitkele as

tlon re often known until, éle wireless devices have been
Seﬂfgt% ‘ﬁlre %t %eJ%) 5?1811? lllt HVESh to provide a method
and system which facilitates the 5 setup of a wireless network system in a
building or structure. SUMMARY OF THE INVENTION 10 According to a
first agpect of the resent invention, there is provided a wireless device for
SUMMARQF el INVERILQ dged wireless communications network, the
wireless device comprising an input device for switching the wireless
device between a non-repeater mode and a repeater mode, and wherein,
in use, the wireless device is able to be selectively 15 switched between a
Aqprlinga airshiserstah ha Resseiey sRERR By erasitudr sAeviepior use
indewidecdn ahedoldgdheiveirsiassdevicetoomnptisek, die antdessadare
e AL &{ﬂ@ﬁ@@'%am%as%%ﬁﬁé&ﬁwege&ﬁgefegtc&%ﬁ'm%q@Isieater mode

nsmitting the data to or from the antenna;
and a repeater mode, and wherein, in use, the wireless device is able to be selectively

switched between a non-repeater mode and a repeater mode by a person actuating the input

device.

In one form, the wireless device comprises:

an antenna for receiving and transmitting data;

a transceiver for receiving and transmitting the data to or from the antenna;

a microprocessor for processing the data in accordance with a communications
protocol in a non-repeater mode and in a repeater mode; and

wherein the input device causes the microprocessor to switch between the non-

repeater mode and the repeater mode.

In one form, the wireless device further comprises a mode indicator for indicating the mode

of operation of the device.

According to a second aspect of the present invention, there is provided a multicast
acknowledged wireless communications network comprising at least one wireless device

according to the first aspect of the present invention.

According to a third aspect of the present invention, there is provided a building automation
system including the multicast acknowledged wireless communications network of the

second aspect.
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a microprocessor for processing the data in accordance with a
communications protocol in a non-repeater mode and in a repeater mode;
and wherein the input device causes the microprocessor to switch
between the non-repeater mode and the repeater mode. 25 In one form,
the wireless device further comprises a mode indicator for indicating the

Adandrohomsiation Rt toeEeyicanfEsending ter sesendasnastelitinstalling

I%r?senE in]\{ent'iog there isgrovideda multicast 30 ckpovil.ledged ireless
a multicast ac ntowe (& w1re}<es communlcatlf)fls network ot.a plurality ot wireless evices,
communications network comprising at least one wireless device

atdrssbeaing vhitieifiretoadive de Sfethesipresernlimeantesn! meewiidingheoretied
codfRestOf the present invention, there is provided a building automation
system i%clu%n%lthe mul}icasi acknowledged wireless communications
netwSARGFHh 85%8%8 gggf o4 ﬁ\‘@%eérding to a fourth aspect of the
preséeieimiemgorhether thisaplensided ef thethoulsy Mstadipgshorldibeasepeater
dRrknawigdged wireless communications network of a plurality of wireless
devices, at least one of which is according to.the first. aspect of the
oroSSHTINUAR TS et LR O IR ST LA e Rty peter
mudeeless devices; determining whether the at least one of the plurality
of devices should be a repeater device, and if so; selectively switching the

at least one of the pluralit})ll of devices to adopt a repeater ) )
According to a fourth aspect of the present invention, there is provided a method of installing

a multicast acknowledged wireless communications network of a plurality of wireless devices,
at least one of which is according to the first aspect of the present invention, the method
comprising:

determining whether the at least one of the plurality of devices should be a repeater
device, and if so;

selectively switching the at least one of the plurality of devices to adopt a repeater
mode; and

installing the plurality of devices.

In one form, the step of selectively switching the at least one of the plurality of wireless

devices to adopt the repeater mode comprises actuating a switch on the wireless device.

In one form, the step of selectively switching the at least one of the plurality of wireless

devices to adopt the repeater mode comprises remotely actuating a switch.

DRAWINGS

The invention will now be described with reference to the following drawings in which:
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mode. 10 According to a fourth aspect of the present invention, there is
provided a method of installing a multicast acknowledged wireless
WQaMsIAdations network of a plurality of wireless devices, at FedsABAH00150
which is according to the first aspect of the present invention, the method
comprising: 15determining whether the at least one of the plurality of
devices should be a repeater device, and if so; selectively switching
the at least one of the plurality of devices to adopt a repeater mode; and
Fignstallinglioevpluradipyositdviapplizatinrontdomasreestdihuf petsetively
. switching the at least one of the plurality of wireless devices to adopt the
InyeRHOR WP B mprises actuating a switch on the wireless device. 25In
one form, the step of selectively switching the at least one of the plurality

of wireless devices to adopt the repeater mode comprises remotely
Figeradinghawwirciemesanimtics @ network with 3 devices that use multi-
cast communication, with node C transmitting and nodes A and B receiving;

Figure 3 - shows a larger network in which not all nodes are in range of each
other.

Figure 4 - shows an even larger network in which nodes form various
clusters;

Figure 5 - shows a Transmission frame according to an exemplary protocol
used prior to a node adopting repeat functionality; -

Figure 6 - shows the network of figure 4 after three nodes adopt repeat
functionality;

Figure 7 - shows an exemplary architecture of a network device according to
an aspect of the present invention; and

Figure 8 - shows a more detailed example of the microprocessor/switch
interaction of the device of Figure 7.

DETAILED DESCRIPTION

Various aspects of the present invention will now be discussed in more detail,
in the context of a building control or home automation system. It will be
understood however, the various aspects of the present invention are equally
applicable to other wireless network applications, including but not limited to
extending the range of wireless headsets, wireless computer peripherals (such

as keyboard, mouse, printer, scanner).

Figure 1 shows an exemplary application of an aspect of the present invention
as applied to a domestic home automation system. Of course, the example

could equally illustrate a commercial office set up or other application.
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The invention will now be described with reference to the following
drawings in which: Figure 1 - shows one possible application of one
WQ3HBA%Se4he present invention in a room;  Figure 2- showsRET/AU2008/000150
representation of a network with 3 devices that use multi-5 cast
communication, with node C transmitting and nodes A and B receiving;
Figure 3 - shows a larger network in which not all nodes are in range of
each other. 10 Figure 4- shows an even larger network in which nodes
form various clusters; Figure 5 - shows a Transmission frame according to

an exemplary protocol used prior to a node adopting repeat functionglity;
In Higymgdrdleerasitotho i & r&f]ffbﬂfoéiﬁvé?@ ?H@E%?ﬁd’é’saaﬁ%% pgat

ha\%{{gg%ﬁlj&’éw 2 Figu @ezaﬁ%vﬁ@%m@w@mﬁeﬁm Oh B ERTMEHE,

eVice according to 20 an aspect of the present invention; and Figure 8 -

thesh dﬁ/@awmia tetiraneplenplelsiisiomicrenddossstemvatprthesersiated
of the devic Figure 7. 25 DETAILED DESCRIPTIO '

SPEBKETS S GO TR SISt o i M2 gy e

associated curtain 6a, lights 7a, 7b, 7c and 7d, wall controller 8 and remote

controller 9.

Each of devices 3 to 7 are devices that may be controlled by controller devices
8 and/or 9. In one aspect, remote controller 9 may also control wall controller
8 to then control each of devices 3 to 7, as well as optionally directly
controlling each of devices 3 to 7. For example, curtain 6a could be drawn and
opened via the user operating wall controller 8 directly, or by the person
using remote controller 9 directly, or by controlling wall controller 8 via

remote controller 9.

Similarly, lights 7a to 7d could be turned on or off or otherwise dimmed at
wall controller 8, or the user could control the room illumination directly via
remote controller 9, or the user could control the illumination by controlling

wall controller 8 via remote controller 9.

It will be understood that these devices and this arrangement is exemplary
only, and any other set up could be used, including multiple rooms, multiple
buildings and any other controllable device such as coffee machines, security
alarm or monitoring systems, hot water appliances and ovens, as well as
office equipment including printers, facsimile machines and telephone

conference devices.
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in the context of a building control or home automation system. It will be
30 understood however, the various aspects of the present invention are
WQHIRPEIPlicable to other wireless network applications, inclBgiFgUR0$(60150
limited to extending the range of wireless headsets, wireless computer
peripherals (such as keyboard, mouse, printer, scanner). 35 Figure 1
shows an exemplary application of an aspect of the present invention as
applied to a domestic home automation system. Of course, the example
It wdilldleq eyt sty de dh ttatnwaiciahdftities@ isipxenopieryapplicatioh could

WO 2008/095249PCT/A1J2008/000150 In Figure 1, there is shown a
talﬁ%mﬁwe ?%Pdé%'é la\aa%ogfg%?b%& S PRRVRRG % a}etfaowefedl
budRViSRS tReBRITTHGVaHQea N el dhse I RATHEUIRT all@I8 R ShANELINEBiSer 8

example, a television 3, audio system 4 with associated 5 speakers 4a
cogld) fopmapadirfiaorty eyl wiicmanyanihentinlilys santeoliRrsassociated

curtain 6a, lights 7a, 7b, 7c and 7d, wall controller 8 and remote controller

9. Each of devices 3 to 7 are devices that may be controlled by controller
Figlewec2 sHda argitape ininelesaspdetoririOthandnigatieed deaycatseadntrol

wa]l controller 8 to then contrgl e of devices 3tQ 7, ag well as
foB R AR U R BATKST BT B bR ey
cofi@neaHidre WranBRALIRENSH YiteBransBIORRERING WA LONRIRIBing
directly, or by the person using remote controller 9 directly, or by

consrtaiRiy wiieashnoflerd mayl bearigit copdoferaydhepsensigtfora

to 7d could,be t meqflon or of erwise di d at wall\controll or
e R BB e L AR S NN b S Rt By
be% cortiepileesachldsco hight tivdulitorioatiolidhy dantrading 20 wall controller

8 via remote controller 9. It will be understood that these devices and this

arrangement is exemplary only, and any other set up could be used,

THEEHRE A AR EOBE S BIHIbRIEHRIAI iR APE R0Y 1BY) &F SORtO bekie
device such ds coffee machines, security

control or interface point which connects to a larger and more sophisticated

computerised building management system. In another example, node A may

be a stereo system, node B may be a stereo controller and node C may be a

sensor. In yet another example, network 10 could be an environmental control

system and node A could be an air conditioning and/ or heating device, node

B could be a sensor and node C could be a controller.

Figure 3 shows a more complex installation in which not all nodes are in
range of each other. In this case, nodes A and E cannot communicate with
each other because they are too far apart. Nodes B and D however are ina
position to be able to communicate with all nodes. Nodes B or D are good
candidates therefore for operating as a repeater to facilitate communication

between nodes A and E for example.
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25 alarm or monitoring systems, hot water appliances and ovens, as well
as office equipment including printers, facsimile machines and telephone
WQ AR devices. It will also be understood that wall contrBff&fAg/R908/000150
exemplary only, and could take other forms, including portable, battery
powered, mains (line) powered, built into the building structure, or
freestanding. In addition wall controller 8 could form part of a network with
many other similar controllers. 5 Figure 2 shows a simple wireless network

Figldawihgwireerdaviesssanchfarpng apemitiiee medks A, B aDdfofm a
the network, and which wirelessly communicate with each other. In one
clugtesmll, arRiRdRNER 2052k RAtRg control network and node A may be

NGUlgH ARdeBIm8Y RS 15RO LHar1e %%PA%%%%%&&Q'&EH@P

presence or movement of a person) and node C may be a controller such
Noakes Aig By Ecfoenoroothigidaitemenlirbeingiitsengapbrasihether.

Nq(%mﬁrgﬁ% sensor /%i:tu or,. Or some other control or interface point

i GEEY %ref gﬁaem&elrsfbphisticated 15 computerised
building management system. In another example, node A may be a
stereo system, node B may be a stereo controller and node C may be

Thespsbisieryeanhnisern gy el ARG iRAGTRIN BEClEs sppkessnengihe RE
rary oe@%%'c? Ygé%%%%% %%déeeﬁﬁﬂylgf RS &7.H" £PAALICANRANMUOTNEAIItYare

Vice, no sensor and node C could be a controller. 20
oubspgla el shogs af modesAmBl€x, iDstaldtion in which not all nodes are in

f each pther. In thi , nades A and t icat
FoR BRI G BB SRRl SRR Moo EARD o Ever

deﬂgrié‘t@dzéﬁ’@ﬁ@mﬂ@ be able to communicate with all nodes. Nodes B or
D are good candidates therefore for operating as a repeater to facilitate
communication between nodes A and E for example. WO

T TR RS0k L dIA208 /iQ\Ot(?\jeSngstems of Figure 3 or Figure 4 are to be

controlled, a common characteristic is that the locations of the devices (for
example, a light, a wall controller, a stereo system) have either fixed physical
locations, or locations where the occupiers prefer them to be placed. In the
event that some devices cannot communicate with other devices, for example
because of a lack of RF range, the ability is needed to quickly and easily

designate any device as a repeater.

Because no two buildings, rooms, building contents, or owners are alike, it is
often impossible to determine in advance where a repeater node should be

located.

By installing the wireless networking systems and components, it will rapidly
become apparent to an installer where performance problems exist - because
some devices simply won’t communicate, as illustrated in Figures 3 and 4
above. In that case, the installer may find a device located at a place in

between the regions which will not communicate, and, according to one

10
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Figure 4 shows a more extreme example again, where nodes A, B, C, D

form a cluster - all are in range of each other. Nodes E, F, G also form a
WQRRMEDIRA8 are all in range of each other. Nodes A, B, E fornrRGHa{#i108/000150

cluster - all being in range of each other. 5 Nodes C & H form another

cluster again. These clusters can be seen by overlaying imaginary circles

representing the RF range, and looking at the regions of overlap. In this

case, nodes F and G are outside the range of nodes A, B, C, D &H. 10
aspegtofihtepr esentiinwat ttom imniediintenddeignate that divicedisabe

designated as repeaters. In the ,case,where the devicgs in the systems of
e B e R e R T AR B

rethevedanendifitthekigwde ootk wicvaneseal light, a wall controller, a
stereo system) have either fixed physical locations, or locations where the
occupiers prefer them to be placed. In the event that some devices cannot

A iERWHB RIS BN GRS o ol XRPIRIB D RS 88 R daRk B Fvithin

range, the ability is needed to quickly and easily designate any device as
the nepwands 190Byche seleced dholidinde arovnepaatitling wontedeyioe. This

m%& r%fobrllrg 1(? % 1eﬁ gél%%%elpg?i:%l% %%'g%&%gﬁgeléﬁ%p %l.iﬂi%%\/?ﬂg? tﬁg %r%%%rk

ater node shou y Ins g W38 ety
woyklarperitd bortpesantaeiinit repisiycbecsmerknparentitanisiadeimesh
where performance problems exist - because some devices simply won't
or DORAHEIRSRAES NEIWIRESrated in Figures 3 and 4 above. In that case, the
installer may find a device located at a place in between the regions which

will not communicate, and, according to one
A number of methods exist which will enable an installer or even an end-user

to determine the efficiency of an installed network. Such methods include
testing the performance of the devices within the network, taking
measurements of RF signal strength at various points about and within the
network, or a simple walk-around may be all that is needed to show that
communication from - for example, the back of a house to the front of the
house, is either not present at all, or not reliable. In such a case, an

approximately centrally-located repeater device will solve the problem.

By allowing a device installed in that vicinity to be quickly and easily
designated as a repeater, the performance of the network is improved,
without requiring the installation of extra devices, reprogramming central
controllers, or performing other complex, expensive or time-consuming
operations. It will also be appreciated that in the case where one or more
nodes have been physically encased in a building for example, the ability to
re-assign the repeating function to an encased node without having to remove

it from its location is useful.

11
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aspect of the present invention, immediately designate that device as a

repeater by a simple operation which does not require the device to be
WOoHSaR4hodified, shifted, or otherwise altered. 5 AccordingR@lsAE2008/000150

aspect of the present invention, one or more devices within the network 10

may be selected to operate as a repeater network device. This may be

done if it is determined after, or during installation, that the network would

operate better as a mesh or repeater network rather than as a non-mesh
Uppindhetespeinetioatibetonon mamdevieertiotxiesishanidopdt srasie

instakler .or n an end-user to determine the efficiency of an installed

e R B S P S B i o
alivifttinetde viesy edkojrititg esensepenter)toahBiebignahshenghi R varays

paints about and within the 15 network, or a simple walk-around may be
paéﬁ‘#&ff SPBRIREA PN HeRealth Mkt fon from - for example, the

back of a house to the front of the house, is either not present at all, or not

reliable. In such a case, an approximately centrally-located repeater
Fogexempit, Solvbaisassrob hen2ndylaibustng ted éuifégnstaliad thethastaller

icinity to he guickly and easily designated as a tepeater, the performance
e e e L Y SR P R B e o8

nodesice s repdoR RrtiniNgs Geptiateesiiel ersalicPeHe iRoRERr RS o
expensive or time-consuming operations. It will also be appreciated that in

TeRte CaSe MRrRATRE S ARG RY 2 NS hal @ saBh picang epesatingma
s“*;wtglgggﬁiﬁﬁg Big ,eﬁ'aetﬁ@'ls%&l@@?@r%% %ﬁgqﬁ%%@%% f%‘?%sﬁ

encased node without having to rem from i ation Is use
thyntghndisslierivg o e oeledingleafteser postesshould operate as a
repeater, the installer or other person may selectively switch one or more,

or all of the devices to operate as a repeater, to thereby turn network 10
Ofiptugspattial Dak MR dBRIESY tRREAHEIARANSF kan often estimate, prior

to beginning or completing installation of the network, that a particular
device or node will need to be a repeater. In this case, the installer can
selectively switch the device to repeater mode and install the device as
appropriate. This provides great flexibility in installing the network, as well as
providing greater flexibility in the installer purchasing and storing devices in

his or her own business for logistical purposes.

A specific example will now be given for a network using the protocols
described in detail in PCT/AU2004/001052, and PCT/ AU2004/ 001053, and
in the network arrangement as shown in Figure 4 of the present application
for devices or nodes A,B,C,D,E,F,G and H. In the first instance, all devices or

nodes are non-repeating devices.
In the present example, the protocol used by the network is as follows. In this

example, a Transaction is specifically defined as a continuous period of time

broken up into several sub-time slots containing different types of data. A
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5 For example, in the case of the network illustrated in Figure 4, if the
installer determines that the network will perform more efficiently with
WQMe88#hodes A, C and E acting as repeaters, the installePEAMURHNS/000150
those devices into repeaters. This may be done by a number of means,
including operating a 10 switch, positioning an electric or other jumper, or
being interactively guided through a selecting or de-selecting software
process. Of course it will also be understood that an installer can often

Tressautien il begieginiting preanipiefogasstatiatiod of timacfoltviyatdry
a particulay 15 device.or node will need to.be a repeater, In this case, the
1 SRR A1 BNERILS SAREIARSHHORS (oM BT E P et o
tWRRYICE BRaPRRGRE RIS /TR RGN dah g iaalcBR0 RN A aingh & @ata is
network, as well as providing greater flexibility in the installer purchasiré%h K
ec

traprmitéerhip darieddanmlsngtherad inslides s e tispsteed ssmp dame

e T B e SO R L ML M U6 R Bgive
achndwi¢tgerabmbaartengensenittesishptire irdfigoetrdrgrtveipresefullowed
application for devic nodes A,B,C,D,E.F.G and H. In the first

b, BB O S TG0 B P8R S KT les e B s igd by the
trAHEEEVLEX AR 18 e THR G A USROS REBNOIK R AT AP BigFe IS

example, a Transaction is specifically defined as a continuous period of
time broken up into several sub-time slots containing different types of

a. A _Transactionwill begin. wi o] le for t per] f time
A e i PR neel e
staraedctiecTtnansotitariastw tiverbase drafrsceiver/iBpesial sndtietiindios
duri hich the data is t ifted. i iable in | h '
s i e Begimiog and S e el eshn

data portion. The time slots during which the positive and negative
acknowledgement are transmitted, are fixed in time. By coding and
redundancy of data encoded into these timeslots, a positive acknowledgement
by one or more transceiver/receivers and a negative acknowledgement by
one or more transceiver /receivers can be conveyed. All of the devices

involved in the Transaction see both of the acknowledgement timeslots.

Transceiver/receivers wishing to positively acknowledge, will transmit a
special code during the positive acknowledge timeslot and during the
negative acknowledge timeslot will either receive (if dominant bit
transmission is not used) or transmit inferior bits (if dominant / inferior bits

are used).
Similarly, transceiver/receivers wishing to negatively acknowledge will

either transmit inferior bits (if dominant / inferior bits are used) or receive (if

dominant bit transmission is not used) during the positive acknowledge
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5 sequence. Following the data transmission is a timeslot during which
positive acknowledgement can be transmitted by the
WQRrAW8A¥RdPreceivers, followed by a timeslot during which ned4iik/a U2008/000150
acknowledgement is transmitted by the transceiver/receivers. The
structure of this frame is shown in Figure 5. 10 A Transaction is
asynchronous and can start at any time. However, once started, the
Transaction has a time-based structure. Special markers in the
timbdlosaeiibtr anertiftedspeshdwdtie Begingitiveareatidoithavediadie length
_ data portion. The time slots during which the positive and negative
Abwledgement are transmitted, are fixed in time. By coding and 15
redundancy of data encoded into these timeslots, a positive
acknowledgement by one or more transceiver/receivers and a negative

Upaekinstadagiemeiithgyohe deteisndnednesivaimple neusing fases@snveyed.
All of the devices involved in the T, action see_hoth qf the .

e A L s R A Gl ekeited ety
deORla®yEMyanwill tResivis F sCeairl Ehde dotingdtie ohsitivmisknndenige
timeslot and during the negative acknowledge timeslot will either receive

deyicgotnateyitEaRYhUSBREE not used) or transmit inferior bits (if

dominant / inferior bits are used). 25 Similarly, transceiver/receivers
wishing to negatively acknowledge will either transmit inferior bits (if

Asqoreinianslyintesiailiatt drés aseith) plerawdies tif dodisarshbiipadsthission is

not used) during the positive acknowledge timeslot and transmit a speci
co R T B B L e s s AT R Bt
de%ﬂ@ﬁ@ﬂm@@gbﬁ@mﬁm@goutine tests as 5 described above, that

transmissions from device A are only received by devices B,C,D and E.

Devices F, G and H do not receive transmissions from device A as they

Ra{%n%ﬂﬂaf?{ p%%%%ﬁﬁ&%ﬂgy thedeseiivg duihiSPraiRis fRatiaoidedveed

at for ful
application, or replace non-repeater devices A, C and E with repeater devices,

which in some cases may be difficult, such as when one or more of devices
ACand E héve been installed inside a wall or other non-easily accessible
area, devices A, C and E may be easily designated as repeater devices. For
example, the installer or other person may selectively switch each of devices
A, C and E to repeater mode by ahy suitable means including physically
pushing a switch on the device itself, passing a magnetic field over the device
to cause the switching (thus not requiring direct contact if the device is
installed within the building for example), or even by a remote signal (for
example infra red or microwave) received by an appropriate receiver on the

device, which switches the device from non-repeater mode to repeater mode.

It is even conceivable that the network itself can automatically select and
switch devices within itself in various ways until it is determined that all
devices are able to communicate with each other, without the intervention of

a person.
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10 communications between all devices or nodes, devices A, C and E

should be designated as repeater devices. Rather than have to rearrange
WRREWBAIRIES, which may not suit the intended application, or r&6l&dd/2008/000150

non-repeater devices A, C and E with repeater devices, 15 which in some

cases may be difficult, such as when one or more of devices A,C and E

have been installed inside a wall or other non-easily accessible area,

devices A, C and E may be easily designated as repeater devices. For

example, the installer or other person may selectively switch each of

devices A, C and E to repeater mode by any suitable means includig{]?b

Thempiieak 2Deushing leSiReMen RERREFRaS ERINVBESTIG B fagH
def8d0 e{:t‘gg(g%%%%&%&%ﬁﬁ&@&m%é}i% ﬂ%%%ff{gw%%atem.

contact'i evice Is installed within the building for example), or even
by a remote signal (for example infra red or microwave) received by an

appropriate receiver on the device, which syitches the device from
As el Re-agPm ?&%Péfs%%ﬁéf’ﬁ%@&fﬁ I AR FREtEPle
weteimpskitse)iernAUiomAtical YIRs)ack AN 8 VAT ARYIQes W thin Heekiin
various ways until it is determined that all devices are able to

Figiora buitcace Withewhegirieea iohiaided ipkeycamentsTicesienRpReteen
de R KSR P AARLATAR SN AL WERe Wllice

devices and E shaded to indicate that they are now acting as
wilbpaaters thif\g ansiditaefoin they vetorkd-EitanenditdbeidasaasctlA that

and E for example were ungble to communicate, as they were out of
defafiE WSS BRI R B CRTEERE A Fhshi Yep Lt Ement

witfl PO SRDERNLALSAB PEWRABWRIISR M feditsufe THatthiE dedsaef is

transmits data, repeater device E will receive this transmission from
passadceetvesrnrdeaicsmit brchstep oéthpavay RaviceE vty daaniarevidel-

fo f%v S]% glélta. Deches A an&lE se the arkagﬂ)%m‘ent with positive and negative

ac novrﬂggélgfne()n%a?g ensure that the messgclge is passed between
devices at each step of the way. Device E acts in a store-andforward
manner to pass the information algng. 15 Of course, device F, for ﬁﬁgmple

Of rastrsfodsr it B AQE SRRRIRIEINE TR RS PERRIFSREHTBF RIS AT 7 be
a tARLAR e JRVIGE R MU 3RSIE I RNQA:R DRINBANSAK DRV MBation to

because device A (for example a transceiver/receiver) being out of range
thehdevieskrhwosdenobecauiediritradsifittedaiapleagannseqivard reraines)
E, being disposed between.devi nd device F, will re Q.th

ST e R S T T
reptaesigyiges Witimipdignae dbapraieddeiiec tanil desdiecRhwill receive
the data transmitted by device F, and retransmit this data so that device A
and any other devices within the range of repeater device E will receive the
retransmission. The process of ensuring a valid transmission, based on
acknowledgement, is similar to that described above, with device E

acknowledging the transmission from device F, and other devices in range

similarly acknowledging the repeated transmission by device A.
The above has been described using a particular protocol as described in

PCT/AU2004/001052 and PCT/ AU2004 /001053, however, it will be

understood that the various aspects of the present invention may be used in
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retransmission. The process of ensuring a valid transmission, based on
acknowledgement, is similar to that described above, with device E
WQrtafeding the transmission from device F, and other de\REESAH2A4REE0150
25 similarly acknowledging the repeated transmission by device A. The
above has been described using a particular protocol as described in
PCT/AU2004/001052 and PCT/AU2004/001053, however, it will be
understood that the various aspects of the present invention may be used

reldtiselaiomjosamyblatphiedecsitabll abletorastotttodsideaablectaplating
repeating functionality. Figure 7 shows an exemplary architecture of a

fu’é&%lﬁlz (for example device 5 A in Figures 4 and 6) according to one
aspect of the present invention. In particular, there is shown an antenna
206 connected to a transceiver 202, via an optional impedance matching

Figinsut d0aws e eaesugliser 20hiseirtuneroé oresciesi20)d fioicspraplesdevice

203.for passing,received £nd Icransm|tte%chcat§1ti{l1formatlo .to softwar

Supicipr e A S SR e
pafeRd RN RERCICEITWA Htasatia Q08rRDNGJOEde O UCtRRIoRASS02003via
Optionally, the user can be shown the current mode (i.e. repeater function

angiptienal dmrerenermg ishing sl s trasceiyes 247 &sdp fn
coﬁeﬁ%{ﬁ%mc}ggm@aeﬁ i&ﬁfwﬂ'kgssmgme@@é@m& 10,3118 d0%lata

vice. The impedance matching circuit 201, if present, will be designed

inforsuatie Ensefivea266wmaingnscberieGsboessang08ivenze? tyuid be

either a discrete circuit, or an off-the:shelf {ransceiver IC. Such integrated
Ao AL R A0 5 o e T ST TR G BN g
miGoesassHsHNIBEDHMRINYlh Ghipcenn NeiowRFiviorefitbiaaaie (i.e.

many others. 20 Some transceivers include automatic impedance |
repeatenifinclirnartivg (raiasideheting sampodare ddadisnien device 205.

impedance matching circuit 201. The microprocessor 203 will be chosen

to provide a suitable capacity to
In a typical implementation, the antenna 206 will be custom designed to suit

the device. The impedance matching circuit 201, if present, will be designed to
suit the antenna 206 and transceiver 202. The transceiver 202 could be either a
discrete circuit, or an off-the-shelf transceiver IC. Such integrated circuits are
available from many manufacturers including, but not limited to, Texas
Instruments, Motorola, Chipcon, Nordic, RF Monolithics, and many others.
Some transceivers include automatic impedance matching, and such a
transceiver would remove the need to include impedance matching circuit

201.

The microprocessor 203 will be chosen to provide a suitable capacity to
operate the communication protocol, the repeating function, and any other
functions desired of the device 200. Typical microprocessors are available
from many manufacturers, including Atmel, Texas Instruments, Zilog,

Freescale, ST, and many others.
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25 operate the communication protocol, the repeating function, and any

other functions desired of the device 200. Typical microprocessors are
WRHME#Om many manufacturers, including Atmel, Texas IREF(Y2&/000150

Zilog, Freescale, ST, and many others. The user input device 204 may be

a switch, a jumper, a push button, a touch screen, or any other device by

which a user can turn the repeating function on and off. The optional

indicator device 205 may be a lamp, a light emitting diode, a sound,
Theardéangrgrisydeyits aﬁélamageba acFveityho th gurmpen . pfus s fhaitiog, @ teech

the state of the repeatin In the case where the user. |n tdeV|ce
SOk O ST GRS A 95n (8 e ERReo R ARy on
ax@p@fatmewﬁdﬂl&tafﬁimmra%vi@ mmagewf@mm?aélr M@ﬁﬁmﬂgs

the repeating function on, a second press turns it 10 off, a third press
diggpsasey momg@bwmbﬁlémg SEFRERLIRS BRYIMETeIETPeRBIRS

SW|tch/m|croprocessor
Shﬁlﬁ% t?o%tgo?@le device %Flgﬁfg%ﬂ@g%?gc ﬂows microprocessor 203

(|n 15 this example, a mlcroprocessor from the MSP430 family produced
Texas | stru ents m ed) W%( SWItCh@o% 4 (the specific
|8ﬁ~°r8r¥t" Eiﬁbs‘?}'s ‘“ﬁﬁ”fﬁu HEeR P RS unning

orﬂﬁ@ﬁﬁ@r@ ﬂaﬁém@&omgqaa té@ﬂ&ﬂ?l@&%@%&a@ﬁﬁ@ml?&@(ﬁiﬁ ple

input pin 203a as provided by resistor 207. The value of resistor 207 in

whereby et iBreek m&mwnﬁpé%mg&@a%@amﬂopﬂa@@@@mﬁgqms it
of@%ﬁ{}’rﬁog}%% ﬁ:]n‘ql Eﬁ é’ %%éﬁ?thpc? %} £ mtf{% I;E%%Se Vatia J[SOeI‘(IjS 8% ’Wus are

e apparent to ressee € switc is sin
pasisitlle-throw type, then software running in 25 the microprocessor 203
monitors the state of the input pin-203a, which will be either a binary 0 or

binary 1 depending on the state of the attached switch 204. By selection

FighAOPRRSORS 218 SRIYeRIER (ARsRIEopask/ iRRTY AuibiopmoRddls:
Switch being open can, for example, select the non-repeating mode, and

lntﬁréagmwbﬂ\ﬁgiem@wéﬁﬂgme ExHigpiee &@h@wﬁmmmmu%os (in
this example, a microprocessor from the MSP430 family produced by Texas

Instruments may be used) with a switch 204 (the specific implementation of
the user input in this example) connected to an input pin 203a of the
microprocessor 203. Input voltage may be applied to the input pin 203a as
provided by resistor 207. The value of resistor 207 in this example is 10k, but
will be selected as appropriate according to supply voltage and the
specifications of the microprocessor used, as will be apparent to the skilled

addressee.

If the switch 204 is single-pole, single-throw type, then soffware running in
the microprocessor 203 monitors the state of the input pin 203a, which will be
either a binary 0 or binary 1 depending on the state of the attached switch 204.
By selection of an appropriate convention (open / closed / binary 1 / binary
0) the switch being open can, for example, select the non-repeating mode, and

the switch being closed can, for example, select the repeating mode.
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If on the other hand the switch 204 of figure 8 is a momentary contact
type, it can be used to toggle between the repeating and non-repeating
WORHOM8IREAin, software running in the microprocessor 203 mbAkEYE2AH8/000150

switch through the 5 state of the associated input pin - but in this case the
software swaps states each time the switch 204 becomes open or closed,
using an algorithm as shown below: IF switch changes from open to
closed THEN 10IF mode is non-repeating THEN set mode to repeating

ELSE set mode to non-repeating END IF 15END IF The switch input 203a

I RGeS M kb P SR PRSP BT UERzES 1
caftbé RRYE &MQB%%?@W@E&&{@E@@MQ@%@%&H%%%E modes. Again,
r

microprocessor and application, and may vary considérably from one
sofiarase AuRningiTAbrimicw BFRpmO Y Ansaisetd thefsapiebtauigh the

staBUPHz t&’s%%'éf&%f‘i@gé@?jﬁﬁ-‘%‘&?ﬂ?ﬁ%@ LA VRN NG SRIBEIVE - o
repeater function is used Irt conjunction with the communication protocols

eadirditilecithésariychritd d beronmef BT AA084A) AL an algorithm as
PCT/A1J2004/001053 and PCT/AU2004/001054, a small microprocessor

shenn A5iP8mately 20K to 60K of program memory, and 1K to 2K of

operating variable (RAM) memory is suitable. 30

IF switch changes from open to closed THEN
IF mode is non-repeating THEN

set mode to repeating

ELSE
set mode to non-repeating
END IF
END IF

The switch input 203a to the microprocessor 203 may be de-bounced using
any of a number of well-known techniques. It will also be appreciated that
component values and power voltages shown are typical to suit the chosen
microprocessor and application, and may vary considerably from one
component manufacturer to another. Again, selection of appropriate values is

well known to those skilled in the art.

When the selective repeater function is used in conjunction with the
communication protocols described in any one or more of
PCT/AU2004/001052, PCT/AU2004/001053 and PCT/AU2004/001054, a
small microprocessor with approximately 20K to 60K of program memory,

and 1K to 2K of operating variable (RAM) memory is suitable.
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The operating frequency of the device 200 will be determined by local
regulations, and choice of transceiver 202. For low power operation,
WOr9§@Asde in most parts of the world include 433.92 MHz, 8BS TAH20¢8/@0150

MHz and a band located at approximately 2400 MHz. 5 It will be
appreciated that a network of devices may be constructed by a plurality of
devices in which all of the devices are able to be switched from
non-repeating mode to repeating mode, or in which only one of the

Thieojresitngpimpitedy af ithedievien00umibdrdrdeteenetedibpiecd
enabled. For 10.example in a partic twprk configuration, it may be
re%‘dg%é%?gd atﬂét%}?écﬁa ﬁ&ﬁ&?ﬁ%&%ﬁ#ﬁgﬁe&é&o%@@&v%é&ﬁ@% so the
fralpvieriplaiethat iidecation Maylbesvitdeesooonaiie isGeReating16

function if it is deemed necessary after the installation is complete. 15 In
MEHommet abgect lasated @t empamémadcingd 99 Hachine readable
medium containing software with instructions for causing a machine or
device to perform the steps of any one or more of the methods or
It it hereppescidbed thereinn Suatrkaffwlardarmynby Howoteadedahiya

micyoprocessor for example, of a devjce that has a_user input functionality,
PR Oh Ve S iah AL S 25 SViRER e ARy DR SR
noferBBRELHIBRL It SRESHE R BB HEOVIRINYRRIBA Y hRE RV ices is
described in detail with reference to and as illustrated in the

soehieshueyiin naurbsamnasendinbigimaens tealliaseraawnadiedaSomeant

SO
trictive. f | tign, Suggestions an
o RS e e
patttecirleenivcte nia yheyechay bethepiugtnied isoikeodeotoppiyiad figdias
or alternatively featyres of the invention may be shown in the figures but
1

locﬁﬂg{%g&?%\éa S Eﬁﬁ%{’llﬁi‘\?’ %peaﬁng tunction if it is deemed
ne@@@%ﬁ@S&f@é@&@ﬂ@Mm Rpidroughout this specification and the

claims that follow unless the context requires otherwise, the words
"comprise" and "include” and variations such as "comprising” and

In dRGHAINg eigtpﬁgg_r]:ggr toad tq imply the inclusion of,a stated.integer or.
group of integefs but not the exclu 6%’6&%%?}0&%(5? fin elggrreadgb?gmec{lum
containing software with instructions for causing a machine or device to
perform the steps of any one or more of the methods or functions described
herein. Such software may be downloaded onto a microprocessor for

example, of a device that has a user input functionality, to allow it to function

as a repeater or not, depending upon the input from the user input.

Specific embodiments of the invention have been described in detail with
reference to and as illustrated in the accompanying figures. These
embodiments are illustrative, and not meant to be restrictive of the scope of
the invention. Suggestions and descriptions of other embodiments may be
included within the scope of the invention but they may not be illustrated in
the accompanying figures or alternatively features of the invention may be

shown in the figures but not described in the specification.
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knowledge. 10 It will be understood that the above has been descrlbed
with reference to a particular embodiment and that many variations and
modifications may be made as will be understood by the person skilled in
the art. 1520 95 CLAIMS 1. A wireless device for use in a multicast
Thr%ﬁgi%l?ﬁ%% ViSRS EIGABMRYARAlanAY S MAKIHe wilelssthdevintext
comprising an Input device for switching the wireless device between aﬁ
requmesreﬂeatwmo’d@ Wd&éﬁfé@@?lﬁ%@@ddm%eﬁp%‘{?géaﬁ? § such as
. wireless devi s to b r
OB B e B e e e
statblanvielessrdeviep oficlnigeed buthintherhelesicheohinajeethdeibeger
comprises: 10an antenna for receiving and transmitting data; a transceiver
or geprgcefits&#iE transmitting the data to or from the antenna;  a
microprocessor for processing the data in accordance with a
communications protocol in a non-repeater mode and in a repeater mode;

" Thareference twhapeprmlearip\ll‘t ﬂéﬁl&ﬁ%@fﬁ@@ﬂ%éﬁﬁ%’kﬁﬁé&é&m&%m

takgﬁ%%‘% i lggxré{ c?r?ﬁi E Sﬁ%hm%uéh%r art

med c mprlsmg a mode'indicator
forfRs ipshicatinbdhe Mede gleppeshlimowitdgelevice.

Tt will be understood that the above has been described with reference to a
particular embodiment and that many variations and modifications may be

made as will be understood by the person skilled in the art.
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wireless communications network as claimed in claim 4. 25 6. A method

of installing a multicast acknowledged wireless communications network
craplurality of wireless devices, at least one of which is according to any

one of claims 1 to 3, the method comprising: installing the plurality of

wireless devices; 30determining whether the at least one of the plurality of
1. deviedessHonld e esedpeamiidesicskendadsst worlesieommunictiingstneteork,
thieafeREe Rl {heplyalitohtayleesitadpRddeRe AR WIIEHSs dévife between a

method of installing a multicast acknowledged wireless.com unicatiogls b
RGP AP B U ARRbErel) 1BaSF RE BHFIRATHCE s bfe tobe
selctvelyingitdhehyebrrend otaimmdie Bottrandetinggasormmdsibya person actuating
thegiprmiaHg, whether the at least one of the plurality of devices should be a

repeater 5device, and if so; selectively switching the at least one of the

plurality of devices to adopt a repeater mode; and installing the plurality of
2. Wiretessedederes.as claimed in claim 1 wherein the wireless device comprises:

an antenna for receiving and transmitting data;

a transceiver for receiving and transmitting the data to or from the antenna;

a microprocessor for processing the data in accordance with a communications
protocol in a non-repeater mode and in a repeater mode; and

wherein the input device causes the microprocessor to switch between the non-

repeater mode and the repeater mode.

3. The wireless device as claimed in claim 2 further comprising a mode indicator for

indicating the mode of operation of the device.

4. A multicast acknowledged wireless communications network comprising at least one

wireless device according any one of claims 1 to 3.

5. A building automation system including the multicast acknowledged wireless

communications network as claimed in claim 4.

6. A method of installing a multicast acknowledged wireless communications network of a
plurality of wireless devices, at least one of which is according to any one of claims 1 to 3, the
method comprising;:

installing the plurality of wireless devices;

determining whether the at least one of the plurality of devices should be a repeater
device, and if so;

selectively switching the at least one of the plurality of devices to adopt a repeater

mode.
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device. 9. The method as claimed in any one of claims 6 or 7 wherein
the step of selectively switching 15 the at least one of the plurality of

7. Wirglersddsvieegiasad anplitba raperieldied & amp UsRmIRNRieh: astwatingr a
ph?rglwgft SP wireless devices, at least one of which is according to any one of claims 1 to 3, the
method comprising:

determining whether the at least one of the plurality of devices should be a repeater
device, and if so;

selectively switching the at least one of the plurality of devices to adopt a repeater
mode; and

installing the plurality of wireless devices.

8. The method as claimed in any one of claims 6 or 7 wherein the step of selectively switching
the at least one of the plurality of wireless devices to adopt the repeater mode comprises

actuating a switch on the wireless device.
9. The method as claimed in any one of claims 6 or 7 wherein the step of selectively switching

the at least one of the plurality of wireless devices to adopt the repeater mode comprises

remotely actuating a switch.
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