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SELECTI VE COVMUNI CATI ONS NETWORK FUNCTI ONALI TY
TECHNI CAL FI ELD The present invention relates to a

woeaosn9de4df devi ces whi ch communi cate w t h eachCDANZ008/000150

via radio frequency. Incorporation by Reference: The
followi ng publications are referred to in the present

application: - PCT Patent Application No. PCT/ AU2004/
001052 (WO2005/ 015774) entitled " Radi o Network

Comruni cati on System and Protoc i j
REAEVE CRORRN R Tigns A R F e AR
001053 (\/\0_2005/ 015811) entitled "Radi o Network
Communi cation System and Protocol " - PCT Patent
T_E_(éfﬁ%f%ﬂ@b? _PCT/ AU2004/ 001054 (WO2005/ 015751)
T |ision Detection in a Non-Dom nant Bit
Th sentat watién Colatasitb canédtorSys temices whidls teminamicate

. rovi si onal Patent Application No. 2007900637 entitled
with\acke bty W rediolr €HNGHi cat i ons Systent - Australian

.I.Dr ovi si onal Patent Application No. 2007900639 entitled
Sel ective Communi cations Network Functionality" the

Inc clrﬁﬁoﬁ% telhsRE: each of which is hereby
—W Oy Teference. BACKGROUND Short range
Th¥dIRMERS, AbTvdtibag biorefartdoo ks ter preveniappliyations

wi dely used and in nore and nore applications,
i ncl udi ng comrerci al and donestic

- 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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appl i cations. Such networks can consist of fromtwo to
many nodes, between which wi rel ess conmuni cati ons

W@e@an9s2kn one particul ar application, suchnodeGT/ap2008/000150

devi ces can be used as part of a building

infrastructure for control and nonitoring purposes.

This is commonly referred to as Honme or Buil ding

Aut omation. Two factors rel evant to such networks are:

1. Reliabilit% - btaining reljiable radio 1
nodes mmdeiixes cam bp ases @ Pereobeddnedagipsiyugture for contro

consj derabl e chal Lenge, because i Or | ]
andAPRHPREE HTPORTT AP oGRTAN D oL ra i i poriie UF Bliltthe

tion. There are many sources of interference

'Au§%%§% ‘enuation, including the type of building

materi als used, other wrel ess devices, and the

obj ects placed inside the building. 2. Scalability -
Twbadtorsatelmrains thsveh Betweikearei nit on the number of

nodes that can exist in a network. This limt can in

sone cases be difficult to determ ne, and can have

many causes, includin

C| | g exceedi ng radi o [anget_&gthe
di SRelinhdlityet@biningdebabledasineomapinjeatiqn Detgyeenihg
frequently, consum .l of. . the availa {:Q : .
T LI 8 2 Bl MO R 8 s e i
co | i M @SR RANGN. ThEFOdte man
sygggﬁ%nggEE%Q$#§ﬁSE§P§§§%T which aimto solve these Y
pr oh80Es ofNBEdri@e¢atd aldl attensiiton, inouding tee fypebifdmilding
~only, at the expense of making the other pr %egn i
wor seter8dsrasad;sitbeswiteless stevicegegndbiherkieds efdnside the
routing of nessages between nodes. In such systens,
eachu%%@@-needs to know the path to every possible
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:



10

15

20

25

destination, through a series of internedi ate nodes.

This inproves reliability, but has some consequent
waeli@adyamt ages: a. Messages nay be repeated by PEm)U2008/000150

i nternedi ate nodes, leading to a long "on-air"” tine

for a given piece of information as it is in transit

fromits source to its destination. b. Each node needs

to know the path to every possible destination, which

nmeans that each node needs have the me t

Ej hat pat Mesgagesanag hag e%atﬁé g’é’ iTHEY H@eﬁéﬁa}%ﬁr"% PBg?giggdemg
evice. ¢. Such,a syst e ) e e

because g%% ﬁo% em?’lag{n st{m%{{% ? ‘l%ngg gﬁ’%&i @égéwgfs%gés%?%géﬂ asitisn

communi cabesiistdin $8\48udte togELdRALBAYI ces, it must
have routing for each of those destinations. Due to

the physical limts,o r ' -
e, D5k pbT S REERKe phl by Yosk B Besnation,
Wi 1 el ess ,ARAYBlane Thatidichhddeadeagdo have BReatenidiyt topstere
messages over a large nunber of devices or nodes, this
bei ng deperndeith, anl 4 heeams i pladifg toelpath imto Hee deviver k.

O her systens use a techni que known as "nesh"

net worki ngycp! slr"s dibih doR6 ok Aétfle vERRell béddusewlidifone

devi ces that ceive a nessage wll retransmt it, so
that t hetmesaagngderegatissestto caimedipate vfith deveral
networ k. Mesh networking provides better r Iifa ility
because heceiwiggslavigeshid eV JOHERG fP?ﬁ%’fi‘o R¢

net wor Ki Syst ens t Ll _{ALo t . -
cat egor | Bg?tﬁg‘ﬁ‘émﬁ' #rvﬁg{e é%& 515[4 H]ﬁ@t eo\é\P %%&o%gptehfts%%af
sonme centydle 1581 5Olikgfedcoor di nates their

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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operation. The second whereby repeating and

non-repeati ng nodes are separate and distinctly
waldoBeyems (either by hardware, or software, oPCTAUNNS/000150

to each other. However, existing nesh networks suffer

fromcertain di sadvantages such as:- because nessages

are repeated by nmany nodes, adding nore repeating

nodes to a network can quickly cause congestion

(because nessages are being repeated so often, even if

t he beepsathespages arstrepeetedd)y: manyHiogdes 3o

makes poor use of bandwi dth b avi

r e BRRRAHNERY st‘ior?e%&@/fmgr?apfq]%ﬂgyrc ggea é‘%ﬁgﬁ (Becayss.
A con e i i i liplenfepeatihgtiBoneed
fop??ﬁg%rﬁggorlelcﬁ% g%%&?%%%@%ﬁﬁ,ﬁp hlgrvvi sé be %éedgd; -

sorﬁ%eggd)t;hese mesh networking systens require a
speci fic node to be designated as a central controller

g]? -&ﬁl‘é;agjp%gé% L1138 rﬂﬁ’lkl dtustiof ARAMAHWPDY haditth messiges

net wor g systenms require a separate

r epepégted Hﬁ&iﬁ{] tiendageviasifghe teprad id hetngedaded comsgguence
appropriate physical location taq pe,rforg tae (ri ating
f urig tither inthessed tatenty,prithe mepd fooRIghes PANAYE filp K%é{/‘s
the best type, of network for a particular application.
Netwigtidsothesyisebapsq g automation systens require
that devices be installed into a building on,
perrsanenof Grese axdshpeatwonlsing SySENas raqydse 4 ﬁ%?fé"l?? Redle P be

tn ﬁ;i%r{%é gllél Iarc%fr’ltrlai1 ggl’rl gﬁearttloocr(])o%intapeeth%eovﬂe%gﬁoh Bk 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.
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structure - for exanple by making holes in walls. In

sone cases, replacenent of existing equipnent with new
woweehersd equi pnment nmeans that the existing bupdTALZN08/000150

structure cannot be nodified. Thus, shifting a device

for better wirel ess operation or replacing a device

with a nore suitable device for its location is often

not feasible.Simlarly, the effects of the physical
_environment on Wi rel ess operation are often
Snaﬂﬁﬂmhemﬁqcrs Ql{rglemyg} enyigonERt AR e Hetsless operation

i nst al | t| on to
ard PR peRonl wi ERgPRLERL a8ich LR PR b N
setup of a wreless netvvork systemin a buildi ng or
structure. SUVWMARYOF THE | NVENTI ON According to a
first aspect of the present invention, there is
It prasvoljedt of thie present orvendion o rromitamietbed dadisystem whdch
devi ce ableto be s Iectlvel swi t ched a repeatin
faglitatesthesetmef # 3k e%%%etwaﬁé@aﬁf@%m?&ﬂd%o e urie
for receiving and transmtting data; A transceiver for
receiving and transmtting the data to or fromthe
antenna; A mcroprocessor for processing the data in

SUNIRPARYSR Tk INYEeITONY cati ons protocol in a

= —T1m a repeat node; and An i nput
device for causing the m croprocessor to switch
bet ween the non-repeat node and the repeat node. In
one form the device further conprises a node

|nd|cator |nd|ct|n t he, pode .of eration the .
@ausling to a glrst aspect o 7 the Bresent 1I1T1I\)fent10n, {Here & provn?ed a Iglevme

for use in a network of devices, the device able to be selectively switched to a

repeating device.

In one form, the 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-repeat mode and in a repeat mode; and

An input device for causing the microprocessor to switch between the

non-repeat mode and the repeat mode.

In one form, the 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
network comprising at least one device according to the first aspect of the

present invention.
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According to a second aspect of the present invention,
there is provided a network conprising at | east one
waleasoes2axcording to the first aspect of the pPEFarN2008/000150

invention.ln one form the network is a nulticast
acknow edged communi cati ons network. According to a
third aspect of the present invention, there is
provi ded a nethod of installing a network of a
plurality of devices, at |east one of which is
according to the first aspect, the nmethod conpri sing:
In'o?l%tféMx' ag é&%&kq a'mflmcgét &ﬁﬁbﬁﬁéd%@&rﬁml%a{s
|'east onhe ura ity of devic to adopt a
netwpéat er node. Accordlng to a fourth aspect of the
present invention, there is provided a nethod of
installing a netmork of a plurality of devices,
| east one i s,according to,.any.one. of cl i 1
AgSTginge fhirchBrrecshp iRy S dro G
mbBBaRYih Bl AheRFUlicc puaante dovithrat RapfBileet flin
is at@pdifg wothel fogt agpecatthé e@thodrenyridifig: pl urality of
deV|ces to adopt the repeater node conprises actuating
a sunsteHingtherelugalitycd devicesnander form the step of
causi ng. t he at | east ne of Iural of devices
o anginaaidSas shRat g libngt fedcdh by Tepeatet
ggéuatlng a switch. DRAWNGS The invention will now be
described with reference to the foll ow ng draw ngs

According to a fourth aspect of the present invention, there is provided a
method of installing a network of a plurality of devices, at least one of which
is according to any one of claims 1 to 3, the method comprising:

causing 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 causing the at least one of the plurality of devices to

adopt the repeater mode comprises actuating a switch on the device.

In another form, the step of causing the at least one of the plurality of 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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35

in which:Figure 1 - shows one possible application of
one aspect of the present invention in a room Figure
WQ@200809024% a representation of a network w th BCTHav2wes00150
that use nulticast communication, with node C
transmtting and nodes A and Breceiving; Figure 3 -
shows a | arger network in which not all nodes are in
range of each other. Figure 4 - shows an even | arger
.network in which nodes form var.i ous clusters; Figure 5
PG AN G PR S BT AP P IARE SO AR LEeS TR PASISD! ary
. col .prior to a node adopting repeat
m‘?%r{rﬁ:otq}%naa ﬂ%’; Figure 6 - shows the netvvofk of figure
4 after three nodes adopt repeat functionality; Figure
7 - shows an exenplary architecture of a network
Figlenei Z-eshaoeoa deprgsemtationad partwotk with pdevies that use multi-
castrooaivhuditatidngdwiitgtioée € trandiiting andrredbst/aahd B receiving;
eﬁanpl e of the mcroprocessor/ switch interaction of
. ewvi | / T, '
Fl%%r%e% s fharBoP el Hbdlch Fo A Ya Rt agn
otRef- nore detail, in the context of a buildi ng control
or hone automation system It will be understood
Fignoneelv-eshowhen esen targenspeeerk infwhich rmdesdarmiviarismsi on
cl@htérsequal |y applicable to other wireless network
appl i cations, including but not limted to extending

Fi%igrreei E%% gl?%fvg fz"lvs\rnér %Iln%c’s%or? ?r%gﬁc’eee{c%mdﬂilgetl) %%Sex%mgf}? 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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as keyboard, nouse, printer, scanner). Figure 1 shows
an exenpl ary application of an aspect of the present

WO pweneizan as applied to a donestic hone aut onBtT/an2008/000150

system O course, the exanple could equally
illustrate a commercial office set up or other
application.Iln Figure 1, there is shown a network 10
of devices arranged in a room 1 having a wi ndow 2, the
devi ces perform ng various functions. In particular,
there is shown in this exanple, a television 3, audio

stem4 with,associ ated . '
i S T v SRR RS TER ey b Ridoma,
haxﬂﬁg %%ﬁfcf‘o% Z}thteﬁié%@é%’ pérfdtitting kariol fuRtighd I Parti@llbr,
coritrol ler and renpte contrgller 9. Each of devices
thefe {shovat th #aybganpld attelenisidre3 contip sl sted byvith associated

controller devices 8 and/ or 9. In one aspect, regot.e
spealsatsrdsl dmt 4B, aingondislonig s¥BEmI CHIRBhERTPlsy sterp § With

assppafes g g B0y e g fon i 1 SaicoffolBy B sgmote

Coﬁ%xﬂﬁgglexanple, curtain 6a could be drawn and opened
via the user operating wall controller 8 directly, or
by the person using renote controller 9 directly, or
by controlling wall controller 8 via renpte conhroller
Fach ofSilenites 3 {Q 7 higdevicnthas nray bogorireled by sentigeplevices
of f or otherw se di d at |1, control |l er
B a0ddpt ol GReEEE b TORRES FaURTIT] LR AL ooyl sbifger
[ got Lol o8 e 53RN &sWPtraMydigdctiyhe
St?ggﬁhSﬁh(géﬁg f?ggﬁFFng?anma|F co trollgr 8 vyg

coh i8NG GRAE Al Ries §-tol7t Fut bkarhpleyodetait Geocbulddte diawgeand
devices and this arrangenent is exenplary only, and

opamyd vizhie wset operating walsonteller § détegdy g iufhq pereon

us&%orgsnioterznélo}ﬂlrrghgr 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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bui | di ngs and any ot her controll able device such as

cof fee machi nes, security alarmor nonitoring systens,
whoeisne2¢r appl i ances and ovens, as well as of PCT/8U2008/000150

equi pnent including printers, facsimle nmachi nes and

t el ephone conference devices.It wll also be

understood that wall controller 8 is exenplary only,

and coul d take other forms, including portable,

batter ower ed, ins (Jin owered, buyilt into the
It g |a§10¥5ép arslerstdpdinag ewafﬂr %E?%%lﬁﬁa.véﬁ@ Epnlar Rl A Fpuld
| . rk wi
B PR thfihs IntQillifle pBRALRAbE Y FofBieEiaith (ndfbivered,
butitigicege MAIAAS ktriRuieyonGedstaR@inde It @8itiorawhll icenfoller 8
one of three nodes A Band C of the network, and which
couid &ras phyt efameim arktwithimanyeaidier sithBar cdntraliass.

exanple, the network 10 is a lighting control network
and node A may be a |light, node Bmay be a sensor (for

Fi fﬁae@!a];?oxxlg ra sgxglggecgil%gefg El%h}%ﬂ? f@ﬁ% ﬁg,tﬂ?geeﬁ%‘éesggﬁ% ht

erson) an e a con suchn as

foRBINAGRE oPthrde bdBs AJIBrEFRT C oFtRe ABMI6£E alBYWRICBOVREledsly
conbi nati on sensor /actuator, or sone other control or

comrnenfcatewid erchvdtheh Io omeesample, the netwgerk 401ib alighting
sophi sticated_ conputerised hujlding managenent system
copiroi petwierk axdrere A AR b‘@@@dg Bmaycs a gensei(for

nod . er n | | er nod may, be
x3Bids P8l BChRBe AR oy e e R Rl ey
be@ W tPoMENiRh AR actyRbLET AMEhRad@nfercOUl d be an

air conditioning and/ or heating device, node Bcould

be a sensor and node C could be a controller. Figure 3
shows a nore_conplex installation in which not al

Thegdrsdcesrmay glsodbrye combinatiorotenspr / pefuakgrs ok same afarfes
cohu? 8r EERA00 %)oﬁiot%{c]h%%%%ewg W 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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each ot her because they are too far apart. Nodes Band
Dhowever are in a position to be able to comrunicate

wowaok/ogd2k9 nodes. Nodes Bor D are good candi dat BGI/AU2008/000150
therefore for operating as a repeater to facilitate
conmuni cati on between nodes A and E for exanple.Figure
4 shows a nore extrene exanpl e again, where nodes A B
C, Dforma cluster - all are in range of each other.

Nodes E, F Galso forma cluster, and are all _i ange
Figntre dsbRvwsthmiore Rtremesxap)ple agaiyhese modes 1Ay & g} Dotm a

all bejng.in ran of. each other. Nodes C &H form
Cluﬁf%ﬂ?ziral%llﬂgﬁggeggﬁﬁhO%‘?E‘se clusters can be seen by

N géé ?}’G@Qsc% FoAGh BRAst&H, LAl @Fe AR A 9SG bNEhhNhEE

and | ooking at the regions of overlap. In this
Noirs &\, B) Bfesnfarsttefchistercutlbbelagtineange gfearth othdes A,
B, C D &H For complete end-to-end conmuni cati on,
Naued6s&A1 formprwthemduster 6g®i@- desi gnat ed as repeaters.
In the case where the devices in the systens of Figure
3 or Figure 4 are to be controlled, a conmon

THIEHRELEL L b sl bR AN ol Srdet g ek
rarfys bAAlobling ARithb esgibhx eflopdysp. dalthisanst irantes Foand G are
|'ocat i ons ere the occupiers prefer themto be

oupdide e rangetdfeasies ft, B KatD &olte devi ces cannot
conmmuni cate with other devices, for | & becguse of
Fop cpRplets LAFOr ey MBSO T1pdeS Ardeiiet Lot ATy
and ' ignate any device as a repeater. Because
deﬁ1§n€§%%5%§ul%épg§ﬁe'é% roons, building contents, or owners
are alike, it is often inpossible to determne in
advance where a repeater node shoul d be .
In the case where the devices in the systems 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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| ocated. By installing the wrel ess networking systens

and conponents, it wll rapidly becone apparent to an
wOo pwsadi2er where performance problens exi st - PEDAUS®S/000150
sonme devices sinply won't comruni cate, as illustrated

in Figures 3 and 4 above. In that case, the installer
may find a device |ocated at a place in between the

regions which will not communicate, and, accolrdi ng to
f t . iatel.
Bl 0 B g
re?@zﬁ@@by%rbu\?@ﬂ gRnNPhi %&%ﬁ@gﬂ@ﬂh& evile 'i?&be
enoved shlfte or otherw se altered

reﬁmzeddnnghﬁedcahﬁft@&pt&aithefwisbaltpfeeisent i nventi on, one

or nore devices within the network 10 nmay be sel ected

to operate as a repeater network device. This may be

i s_det ned after
AQHEing o dns Rrprte P rdlioftenln. g6 8o deviesswihin
thé‘n@ﬁﬁ@rl@IO SllediEd ¥Ob efa@é Q@ér é@dielaﬁet@vd}grﬁé@&hThls
non-repeater network. nmet hods exi st

maw be ldonkelif iténdbleemaned aften lolr dlurﬁTg ieweillagiongtitht W€ hetweork

determine the efficiency of an installed network. Such
W%lfim terhqttﬁy@Staé@ﬁlhgr teneapariesvionk ather tharagie voveasesh

w thin t aki ng nmeasurenents of RF signal
Orﬁopélf?é)te ES‘X\A%US poi nts about and within the

network, or a sinple walk-around may be all that is
needed to show that communi cation from- for exanple,

A hhenbracif nedéthadbexisewltch hdll ehable 0f inktidlel0de€en af end-user
either not present at all, or not reliable. In such a

to dgtarming ﬂa‘p pifisianesitasian l@éﬁtﬂlﬁdlneywmle Susth meﬁmlsenclude
I A N N
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.
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desi gnated as a repeater, the performance of the
network is inproved, w thout requiring the

w0 p®Bad2ad i on of extra devices, reprogramm ng PENADA108/000150
controllers, or perform ng other conplex, expensive or
time-consum ng operations. It wll also be appreciated
that in the case where one or nore nodes have been
physically encased in a building for exanple, the

o S 500 AR08, R B
reb@&@i 1tRA8 uhs%all!@x%%th‘e@?@rs@ﬁﬁﬁﬁf‘sél@&ﬁ@é] SOAtHOS &Lm%?é or

devi ces or nodes should operate as a epeater
alli ofsthaldemeee Ito oipkedte pe agepeatay, to ¢heebi \taly nsté:i1 Do a
re, or all of the devices to operate as a
PaFE emplege mesheryepeatar RERIKK 10 into a partial or
conpl ete nmesh or repeater network. For exanple, in the
case of the network illustrated in Figure 4, if the

ForR&hAIJIEindRL %ééB Me%%oﬂbﬁld%ﬁta‘féﬁ i ngr%agﬁgﬂea gslte}]%er

nmore éfficientl y wth devices or nodes

determnieps thatrthe riebeoilnstilhpleeformanoteefficidiaBewalievd &hses or
into repeaters, This m be done by a nunber of neans,
nodge ¥y dt and prating argrepeatary ¢he instaliariconitugn drosel deoticdsdnto

repfatfe h?ﬁ%f&”%ir%de&%eﬁ?g'e?ﬁ gLernact Higans, plebidieg CRgrating 4
SV\HR:W sﬂtfon Sf% hn 3l R0rib6r HLE iﬁ%{ggp driidin &t%fb%ﬁ]@l { e%ulded

can ten estimate, prior. t gi’nni ng r co

thicgsted belbiting of detseleaahg\@bftwaw ko@sparti cul ar device
or node will need to be a repeaier. In this case, the

installer can selectively switch the device to
e as appropr.iate.

Of%r?%gat Foullto BF amdeie Eﬁ%ﬁ%&%ﬁw icw e OF g Stipate, prior
to BE% irt o??oﬁ‘@letuﬁuﬁizﬁ}/atgh 5%%‘(&5 (}Iev ce€ ' !eul'tgc){llar

purchasing an or ng
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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his or her own business for |ogistical purposes. A

specific exanple will now be given for a network using
w0 b@spysatocol s described in detail in PCT/AU2008/000150

PCT/ AU2004/ 001052, and PCT/ AU2004/ 001053, and in the

networ k arrangenment as shown in Figure 4 of the

present application for devices or nodes A B,CDEFG

and H In the first instance, all devices or nodes are

B RE BB S e S RERLR s
thé ’éﬁ?&h@ dafh Wi %%'b%”:réﬁsngi% Fit e Jcré{?&%fiéélzgra?ém%ﬁer to
contl nuous peri o of tine broken up rnto severa

WL fniok® tiahedesv &QREaiivérdgd Theftireestot dtipiRg swiichdhe data is
ATransaction will begin with a preanble for a set

trgremiittedd$ vaiinkle indengihe dndynehdespportivn uded as afiarhe ckeck
to be tPr smtted froma transceiver/ transmtter . to ..
SefHgnGS: nedhe dats Brrsmissin, Batimeslot dusig which positive
. . q : . e var] .
acRHEhA A e b ftcd BERE BRSSP/ Pl follpowed
bys& HURRLA- durdhd WM nbiivtad &noMEBEPRBEN PR thdnsinitted by the
ti mesl ot during which positive acknow edgenent can be
transaeiver f teeeiviys. t Hee straciscenl/dhis frapueis\sbosn fnofigowed. by
a tinmeslot during which negative acknow edgenent is
transmtted by the transceiver/ receivers. The

A rguli'scatcH%)ﬁ 6ér)1 ES}}rpc'h%rflé ndl Sart DO ad dhy i S We@e;‘, pnce.

ransac I’sasynchronous and can-’start "at any

StAIQNEMRE TrARRtishHak @timblisdd 8R8@aireOBpb&ia]l Markers in the
ti me-based structure. Special nmarkers in the

Transadmet drerusad o shew the egdwihgendegidhof thg verthbdabngth

the variable | ength data portion. The tine slots
dadg Porgomn L B tmh%glﬁ‘e%dw% velgh Hlagy Rpsitiy e e rgatiyge ment

re transmtted, are .f.ixed in tinme. Byi,codifg an
aRofnic BRI i Bbiictra fel! P B it 804,
reBARHAAMPOLEKAVHBHEE TR 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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by one or nore transceiver/ receivers and a negative
acknowl edgenent by one or nore transceiver/ receivers

w@2amshoes2eonveyed. All of the devices involved PEI/ALZ008/000150

Transacti on see both of the acknow edgenent tineslots.
Transcei ver/ receivers wishing to positively
acknow edge, will transmt a special code during the
positive acknow edge tinmesl ot and during the negative
_acknow edge tineslot wll either recejve gi f dom nant
timgelotanstGARSItGrSReSiah pcle dBENEdhe reaRUHS Aknawk
. bi iﬁs" (if domnant / inferior bits are used).
Ugsia ar | y, transceiver/ receivers wshing to
negati vely acknowl edge will either transmt inferior
bits (if domnant / inferior bits are used) or receive
Ugarf indtaifatiani ithay be desarinsised frdms simpleusedinedastsag t he
positive acknow edgetineslot and transmt_ a speci %lb{

degasthedcahqvieg thatdr USRS HORMERAY € LTS Mly| T6ECIVEs)

. et . . . .
oo B 3L 30, P78, 6 P RSB
degﬁ\éiggsﬁigf%eqmty)frrgﬁg.ved by devices B, C D and E.

Devi ces F, and H do not receive transn ssions from

device A as they are out of range. As previously

described, it _is a sinple matter to deduce tha {or
Asipreviausindase thedo Hds Bstmplnmatter fedpduce Biat ﬁ%@,
devi ces,.

cofpgyiiaiations Prlreemalh iRtisEs Enods PRGBS AT HEDEHGd be
MGl B ek | nended wop Leaton, oL
devi ces, which in sonme cases may be difficult, such as
Ra\’é\]c‘:einthggeha%re t(r)r?erzaerrgrigedt%\g (%eevsices, which may not suit the intended
application, or replace noh—repeater devices A, C and E with repeater devices,
which in some cases may be difficult, sucﬂ 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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A C and E have been installed inside a wall or other
non-easily accessi ble area, devices A, C and E may be
w@2®Bl0952desi gnat ed as repeater devices. For exeempAB2008/000150

the installer or other person may selectively switch

each of devices A, C and E to repeater node by any

sui tabl e nmeans 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

TERSHRPE PPV E T OUBERe e GBIV Feas o g o with
1e§R85 9T B8 B SGALUTH 1AichhIPHI arc e il e RERalIS

devi cé Trom non-repeater e to‘repeater

even concei vabl e that the network itself can

automatically select and switch devices within itself
Asiqowldbesaen natte wetwarkiof Figunget, clefriase dntdiyyand|H for example

devi c are able.to co ni cate h ea th
WaTE RGHIE CHOTRYBAIRASOHe E%Ne&eﬁétvtmg e N o SO i

in Fi
ril, e AR PBERE SRS S Rt Bhyeen
dePRY RahiMEvice FEPRAS af devibs AcaHheme &g hepatendevice E
network of Figure 4, devices and A and F for exanpl e
willeeeeive ahiserartsrmemn fiqatdevicesA phdyretransmiythectata angethat
Now, as_shown in Fi %u §P6 devi ce E i.s, now a repeater,

dexied’ vl r%qea‘;ﬁ AR £ 4¢P FEVHSS b and Felfiebe Ariiypemernt
Thu
w%%élog awc#1 1|1egrativfe. a%ﬁ%k)ﬁl? d%etlft@l%% teﬁsvgl%ttf'ﬂat t @Eseatg is

ecel ve fansm ssion from device

pa8itdll b&WRnBvicdshi eﬂéﬁ StepWtithé Ry, MR &EE BcWithla store-and-

recei ve device A s data. Devices A and E use the
fopvamhyement tophss thesnforuetanchloegat i ve

acknow edgenents to ensure that the nessage is passed

between devi ces at each step of the way. Device E acts

Ofl coutse SR SANEH exampcie need not be a transceiver/receiver but may be
a transceiver/transmitter. In this case, device F will transmit information to
the network however, because device A (for example a transceiver/receiver)
being out of range of device F would not receive the transmitted data. Again,
repeater device E, being disposed between device A and device F, will 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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manner to pass the information along. O course,
device F for exanple need not be a transceiver/
WO e@eiosend but may be a transceiver/ transm tt ePCT/AN2008/000150
this case, device F wll transmt information to the
net wor k however, because device A (for exanple a
transcei ver/ receiver) being out of range of device F
woul d not receive the transmtted data. Again,
repeater device E, being, di sposed between_ device A and
relgionde apy syitable piospsal aplrctoierammnegaliia selertalle gepeating
qu .anii. retransmt this data so that device A and any
Bty i ces within the range of repeater device E
will receive the retransm ssion. The process of
ensuring a valid transm ssion, based on
Figuderyoshl ozagamesémplarysirohiteotutecoftehdevide 260 (foe dxainpledevice
w th device E aCEHO\_M edging the transm ssion from
A eliguses and @) ecensdling{a ersaspect ahde Riegentdpygntion. In

o Ia e BB B GRS ER AU AT o Bap ety e 202, via
an%{?%%cg%? hagﬁg%géﬁgﬂa%$ @1r5’1gjc_ bOﬁﬁ%ﬁng&%&O@ ngliPakh

oweve It w be under st ood t hat

cohhéct¥d@itd auhicesprebssop208 ier passignteceivedrtridbtranmyitbel data
~used inrelation to any suitable protocol able to,
infprpativndatseftavarelraonily i thepaisropipcessos 20dnAlusey input

a8 BRI B AR o S B8
A0 0 OB IR 3y Y LA

repedteRfifitEionelctive 7, nv &ctive) QpihipGoate forpedpinckicatat dbving 205.
circuit 201. The transceiver 202 is in turn connected
to a mcroprocessor 203 for passing received and

In 1A IPL BB R SR PRGS e 10 il bé Chstont BBk felt o 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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device 204 is used to feed a user selection to the
software running in the m croprocessor 203.

w@piosoyRld y, the user can be shown the currentP@DAB2008/000150
(i.e. repeater function active / not active) using
some form of indicator device 205. In a typica
i npl ementation, the antenna 206 will be custom
designed to suit the device The i npedance nat chi ng

circui.t 201, . ese be. de ned to s |t t he
TH i p s oaeuiu2h B o Sivitshok JuBet sy P, s tich

r
s Pratu R I I FIE Rty 'Lﬁ.u%t%@?e?e%rmé fomstippon
ara 6ff AWl bpﬂbﬁalfmdmamemmﬁiﬁiaywaﬁla&@ﬁ | g RGembttihg
not limted to, Texas Instrunments, Modtorola, Chipcon,

dinde.c sourRE wending ohisgsiboknon measeent beasy offraneans of
transcei vers inclu aut omat i edance nat chi ng, and
ShQ“GHg§*F¥%ﬁ§%@?9%?P§Bdﬁﬂe?%%%§€1 & need to include
I npedance matching circuit 201. The m croprocessor 203
wi Il be chosen to provide a suitable capacity to

In@hecadeewhbe gRMisen m?&ﬂ Bvies 2006 pudHBuftER; %tfh/@&e running
function, and any ot'her functions deS|red of the

ordihei roiropicesyopi2faImay opepte e siwplesstateemadizinkatfoe ekample
i ncluding Atnel, Texas

wﬁ?&y&‘i&%@ %‘%és%fq‘iéés thereperting funston oy arﬁﬁ9n@me$85tum%ﬁ
off! Saetﬁ tjbdaﬁ tSs gt‘lar\ﬁ's‘ipog %éaﬂPXng%o%ns N&rﬁg{%@r\}ad'gﬁmgg %‘S/thls are

a touch®screen any
pdﬁmﬂ@ a user can turn the repeating function on and
of f. The optional indicator device 205 may be a | anp,
alight emtting diode, a sound, wording or synbols on
a screen, or any other neans of show ng a user the
Figyg 3 slgwe paneisspecifice rmmeleiod the FWlchZHE‘éFé)@TWPéﬁ@T t he

1nte3%%qéﬁggfj%hed(fe\(}1geeof2 lgléulres 7.aF1§H§eh8 bH(gxt/vg r1]1’11c1$c§)}§1rtocessor 203 (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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30

on the m croprocessor 203 may operate a sinple state
machi ne - for exanple whereby a first press turns the

wo epearizmy function on, a second press turns iPCDAD2008000150
third press turns it on again, and so on. Numerous
variations on this are possible. Figure 8 shows a nore
specific exanple of the switch/ m croprocessor
interaction of the device of Figure 7. Figure 8 shows
m croprocessor 203 (in this exanple, a m croprocessor
fromthe MSP430 fam |y produced by Texas Instrunents

If HRXH‘I %cf/\ﬂhtelfgv@ﬁevédélc& f?éi.l (8t1§% ﬁfe'nftélg/ cqntict type, it

|on o) user IS ex

caﬁ%ﬂﬁs@zﬁ% tb@g Ribdriteeh theé fép'zé@%ﬁ szndt ﬁkﬁl—ﬂé}%&ﬂfg%@%@ rAgain,
203. I nput voltage may be applled to the input

sofi@Bae asnpirgyirdie thicropmicessor 208 Tnoribers\thé awitgh through the
resistor 207 i thls ex rrpletbs 10k,. but_ will be
r

statg|of theasspsiaterd inpytt Rife 1Sifgse thespfpvere Dy apgsiates
ea\?\ﬁ ﬁlﬁ%&esﬁsgglgggfpb&pﬁesoé&él?ﬁ g'og%gr s%ségﬁ%?gotf?tﬁ% ad'S

Shgw'ﬂ‘géloag4 is single-pole, single-throw type, then
software running in the m croprocessor 203 nonitors
the state of the input pin 203a, whi ch vviII be either

a binary 0 or binary 1_dependi ng on tate of the
att&ﬁne%szwlf cHIES @EI%%W o of %ﬁe ppiBPri at e

convent i ofy (pRED iscﬁ@&eﬁeﬁe@m@?wﬂm bi nary 0) the
swi tch being open can, for exa sel ect the

non-r epeati ng $1©’@lem0®<hdtfv h@egwt“‘elhgbei ng cl osed can,
for exanpéﬁes sel ect the repeating node.If on the other
hand t he svm}%ch 204 of figure 8 is a nonentary contact
type, it can beetiseedé otd oggherdetseengt he repeating
and non-repeating nodes. Again, software running in
the mcrdfockSsor 203 nonitors the switch through the

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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state of the associated input pin - but in this case

the software swaps states each tine the switch 204
whemsner4open or cl osed, using an al gorithm asPGiawmo0s/000150

below. | F switch changes fromopen t o closed THEN

F node i s non-repeating THEN set node t o repeating

ELSE set node t o non-repeating END I F END | F The

switch input 203a to the m croprocessor 203 may be

TR g dreaenGy P Vo 46 e g RrL e tdermingd (Bclfghent
reg a%ﬁxs,ae{m PRIfEE oygah%erzjnlfgy\@ma{oﬁv %We‘f%petr%ﬁry' t

osen m Croprocessor

fratpr@ctls@ﬁﬁlrﬂ@dtqﬂrbs dfravened eiRdagss. 92MH&68681qu,t996
anot her . gal n, selection of appropriate val ues is
Mk ancka ban tlocatth@géappmmmmln 240@ Miz. \When the
sel ective repeater function is used in conjunction
with the communication protocols described in any one

, . / / and
R QRO BRI 1
plagitexif det iy i Hhitlp af K tid dpvieed &P ABIEWS Ye saznséhbdftffbm
2K of operating variable (RAM nenory is suitable. The
nogprapeating nﬁ@céqt(erﬁgeabhgnhedei@xlm ev1?ioh onily bnbef the devices is

det ned by local re u tions, and choi ce of
cofSa el P ch Mgt S S ert e Snebled. For

example in a particular network configuration, it may be suspected that one
particular node may need to be a repeater and so the device placed at that
location may be switched to enable its repeating function if it is deemed

necessary after the installation is complete.

In another aspect, the invention also provides for a machine 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 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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frequencies in nost parts of the world include 433.92
MHz, 868 MHz, 916 M#z and a band | ocated at

wappsosi2eat el y 2400 MHz. It will be appreci at ePCT/AER008/000150

network of devices may be constructed by a plurality
of devices in which all of the devices are able to be
switched from non-repeati ng node to repeati ng node, or
in which only one of the devices is so enabled, or in
whi ch any nunber fromone to all are so enabl ed. For
Threxghpliethin speqificatiaruared theelaim thes Aellgurulesstheiconfrxy
be suspected that qne part.i qul .node may ,need,.
requizpe atharWisR tag WORgS o‘é{;ﬁl@é‘s‘i;l arbiicodehand Vb Qﬁ%@“
1coRE, S Lehed:, 220 &1 bigo EUPS] #Rinkfusidn b8a
'CORPITRIRG AR 's]églru)%/inug t@%ﬂ%)ﬁghﬁﬁgsﬁg? atlioﬁf}ils conpl et e.

stated iARYR Sk ef intb & sibin et tiknesadlasionrod wingteshéninteger

nmachi me readabl e medi um cont ai ni ng software with
or grosiprafdhtepess.f or causing a machine or device to
pertormthe steps of any one or nore of the nethods or

functions described herein. Such software may be

' Theglg%gll@g’l%g ﬁ%@gﬂ gng'ioi 1 6 ARE gﬁ{cﬁ?&'ﬁofn% n%l)f,_aﬂﬁi ﬁmtﬂﬁlrlﬁ)g be

user in unctionality, to allow
takb)h ab Carl H&’kﬁdv@l’éd?ﬁléﬁt e RAFIBFMYT sU@estitep@ndsach ppion art
the 1T nput fromthe user input. Specific enbodi nents of
fortriepdrove thd emimavegdresal Idescledged in detail with
reference to and as illustrated in the acconmpanyi ng
figures. These enbodinents are illustrative, and not

rant to be restrictiyve S Jye LQn.
e A T o
; ety n$aRPParddtidienideidifietidnstmans
palﬁgcyq%%ﬂggd}%%%@aﬁﬂeag in the%%con‘panyi ng 1fi gur erg %ry
madetril by ghilefseaddibe thepetson skilleshiri dwe arby be
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shown in the figures but not described in the
speci fication. Throughout this specification and the

web@snss2shat foll ow unl ess the context requir eBCT/AU2008/000150

ot herwi se/ the words "conprise" and "include" and
variations such as "conprising” and "including" wll
be understood to inply the inclusion of a stated
i nteger or group of integers but not the exclusion of
any other integer or group of integers. The reference
prior art in this specification is not, and
shoul d not be taken as, an acknow edgnent or any form
of suggestion that such prior art fornms part of the
1. 208BPRe 95NGAn KR QUIBE dekiced) ’Jh' R&iISIE 36 Bedeleb@bely
t he above has been described with reference to a
swigdhiedddtareer mhosi-repeatiagdnoetndamepeatingmads  and
nodi fications may be made as will be understood by the
person skilled in the art CLAINB 1. A device for use
a_networ

2. ASvies %ﬁrﬁm (SRR b IR AR SRRt de and

a I epe ercel%m &‘&a?a%nﬁ difag to claiml
mhereln t deV|ce conpri ses: tenna for receiving

and & i‘raﬁﬁm‘tdrl fogreteivdng andrtmmmwag thodatagoainfromg thad
transmtting the data to or fromthe antenna; a

andeRapr ocessor for processi ng the data in accordance
with a. connunlc%ﬁépns groxoc N a non-repeat

and & RIGOP, R N P s LA e e myRgRosda (ifrwl‘:tglot?s i ng
com umc% &)%8[ irt & nSid rEgQatt}ﬁBW@ 8AdtiAg ﬁ?@af %ﬁ@t and

e an epeat nmode. devi ce as clailne
cI aiah ﬁlpw Idehréde foeoiding Hge Mmitropeotasdbcrt witflobetween the

non-repeat mode and the repeat mode.

3. A device as claimed in claim 2 further comprising a mode indicator for
indicating the mode of operation of the device.

i

4. A network comprising at least one device according any one of claims 1 to

3.

5. A network as claimed in claim 4 wherein the network is a multicast

acknowledged communications network.

6. A method of installing a network of a plurality of devices, at least one of
which is according to any one of claims 1 to 3, the method comprising:
installing the plurality of devices; and
causing at least one of the plurality of devices to adopt a repeater

mode.
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i ndicating the node of operation of the device. 4. A

network conprising at |east one device accordi ng any
wop®snds2ad ains 1 to 3. 5. A network as cl ai medPCTMATR@B00150

4 wherein the network is a multicast acknow edged

conmuni cations network. 6. A nethod of installing a

network of a plurality of devices, at |east one of

which is according to any one of clains 1 to 3, the

thod copprisjing: installing. the plurality of
7. detnesaad Ogﬁﬁtihugiwfa@rk o4a DIt ! gxigeEAtdeast prgof
i . : thod of. .
whEh i eck i RhknPoh € BF i TRE3; fi M B oigs
| eastausing #fleddtionl df $haphaltef d6viddytoPifortfa fdpahis 1
to 3, the nmethod conprising: ‘causing at |east one of
mote gridural ity of devices to adopt a repeater node; and
i nst.al I'ing he plurality of devices. 8 A nmethod as
cl ailﬁ%tél%éﬁwlb‘ﬁ%h%()f %Xi¢E- 6 or 7 wherein the step
of causing the at |east one of the plurality of
devi ces to adopt the repeater node conprises actuating
a switch on the device. 9. A nethod as clained in any
one of clains 6 or 7 wherein the step of causing the

8. &t mettasd apdaiméd tihanplanealfidainef6 oe¥ wdeseirothaeddgt of dwising

repeater node conprises renotely actuating a swtch.
the at least one of the plurality of devices toadopt the repeater mode

comprises actuating a switch on the device.
9. A method as claimed in any one of claims 6 or 7 wherein the step of causing

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

comprises remotely actuating a switch.
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