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met hod for providing radi o voi ce-conmuni cati ons usi ng
voi ce-over-internet protocol toijldow a user radio to
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associated with di ffermgBrd aimEwmdt ewoORKLO
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signals to indicate the presence of a carrier signal.
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Background of the Invention

One of the applications of a radio gateway network is to
address the needs of radio inoperability. Conventional
systems do not readily enable different makes of radio,
types, and operating frequencies to interoperate if they
support 4-wires audio interface (audio transmit pair and
audio receive pair) ahd a PTT control for audio
transmission. It is not necessary for the radio to be
used with the network to provide Carrier-Operate-Relay
signals to indicate the presence of a carrier signal. The
radio gateway has a built in Voice Modulation Recognition

(VMR) to detect for the presence of speech.

However it is recommended to use a Carrier-Operate-Relay
signal from the radio instead of the VMR to detect for

reception of signals. A digital signal processor is



- 2 - inplenmented to run the algorithmfor speech

detection and the algorithmw || require at | east
w@20umsdor det ect speech reliably especially inpd18G2007/000443
presence of noise. This will incur a voice |atency of

at least 200nms in addition to +he 5 delay of the VolP
transm ssion. Radio patching is an inportant feature

of PmPBéREAYedOts UPRRAT thé a4l ot DHEROPEF abbéetl . déddtion and
froma receiving radio will be retransmtted to

anOLRET a Vi8ri Bhim 071 Y Weqd frd Net CRELLET 29805 2636 8L8¥ speech

signal fromthe receiving radi o serves as an indicator
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radji o did not. supply the sjignal, VMR to. be ed.
forMIBEBCR | BHIGE PRy 957 Lerth PO00MPI HRanfangion to the
t he radi os_may be depl oyed far apart. A system

3 ntéetay oPEfwrhe YielR FrARERiZSHPRppre gateways to

interface with the respective radio. The gateways w | |

not be able to performthe radi o patching 20 function

across di fferent gateways. Under such a depl oynment

SCeRadi®, patdRilhg Seragrinpyr bent efpatede tOf r &l gyténay to
audio froma receiving gateway to a transmtting

gat ort B24EYRYn EEYoer A5 DEEd VMEHi8 £A&hOa receiving
interface ports. Wen the deploynment requires 9 or
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is still required to performthe patching function
TP EYRRGIE 7 PR TR E Ry P D T CRUPEAPEREYSSAPE the press
addi ti on of the nedia
to talk) of the other radio for retransmission. When the
receiver radio did not supply the signal, VMR has to be
used for detection of speech.
15
In certain applications, the radios may be deployed far
apart. A system integrator will need to use 2 or more
gateways to interface with the respective radio. The
gateways will not be able to perform the radio patching
20 function across different gateways. Under such a
deployment scenario, a media server may be required to
relay the audio from a receiving gateway to a transmitting
gateway. A gateway may be designed with 8 radio interface

ports. When the deployment requires 9 or more radios an

25 additional gateway is required to increase the number of



5 server will incur an additional one hop del ay
(100ns) as conpared to normal radi o access. Sunmary of

wo bobgseent i on  The object of the invention i SPEDSG2007/000443
overcone the above 10 problem and allow radio
conmuni cati on between radi os havihg nore depl oynents
than interface ports of a single gateway whilst at the
sanerddi®e ingErfddy phetspeatddiie|dy .ofd Jaewdy efdnmdit be
provi des a radi o gateway network for radio voice
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network conpri sing: a first radio gateway
havi f e _ : t
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interface port; the first adio,gateway beji.n .
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the at | east _one second gateway for determ nigﬁathe
gat(looms) as

gvaisemier midil R fap Add tianal pedion)|d

| east one radi o net conprised of
compared to normal radio access.

Summary of the Invention

The object of the invention is to overcome the above

10 problem and allow radio communication between radios
having more deployments than interface ports of a single
gateway whilst at the same time improving the speech

delay.

15 The invention provides a radio gateway network for radio
voice communications using voice-over-internet protocol,
the network comprising:

a first radio gateway having at least one radio
interface port;

20 at least one second radio gateway having at least
one radio interface port;

the first radio gateway being configured to act as
a master gateway and for polling the at least one second
gateway for determining the available radio interface

25 ports to establish at least one radio net comprised of



W)2009/ 085011PCT/ S&007/ 000443 - 4 - radi os which
commute with at | east two of the gateways of the group
weupos®ing the first gateway and at | east onePGESGIU7/000443

gat eway; a comuni cation |ink between
the first gateway and 5 the at -l dast one second
gat eway; and wherein the first gateway

r ecehdes sawheghegbmhateC @iRACHitON ek tt t@or 2di ®he gateways of
associated with the radio interfaces of the first

gat enay g2BdpaomPastifge theC e s@ahavaKagndndl a®t 3e@kt one
rejects access so that upon grant of 10 access an end

terghggh t&ggg &S a voice signal to one of the
ateways vra the ¢ommunication link for transm ssion

to i ndi vi dual _radi os conne t.o the r nterface

ports and/ ot YR O 1k HetiEen e 45475 §Efevay and
15 Thus, if voice transmission is required to a nunber

f £hei 8§ WRPEK SPe §PEIREr JrkeHAWHeARFhan t he

interface ports of one of the gateways the

est abl i shmerhexsin ithe Fhixsthgatewar meesiges a t¥rquest for
radios in the radi o net enables a greater nunber of
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Theref ore conmuni cation froman end termnal to a

nunpgeeekatadi 8¢ @heakeksthgatbhayndufabieatolleastebhaceecond
ports associated with a gateway i s possible and

red&ﬁ%@wﬁ?GSQQ deba¥si srakagedeli 8%8dss so that' lupon grant of
natirrcuu 7noway Received 27 Novenber 2008 In one

Emoediara! Jhhenl talndALevRYaR3ha Rl 8158:18.0248R15C 8! one of
unlque Fa I'ng nunbers Tor eac i0 interfac port

d h di f t t
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I n one enbodinment said one radio net is conprised of
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ports and/or the radios in the at least one radio net.

15 Thus, if voice transmission is required to a number of
radios which are greater in number than the interféce
ports of one of the gateways the establishment of the
radio net transmission to the radios in the radio net
enables a greater number of radios to simultaneously

20 receive the voice signal. Therefore communication from an
end terminal to a number of radios greater than the number
of interface ports associated with a gateway is possible

and reduced speech delay is also achieved.
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I n one enbodinent the first gateway is for Received 27 November 2008
transmtting a 10 signal to the at |east one second
gateway and for receiving a response fromthe at | east
one second gateway to provide an indication of. the
readi ness of the network. ‘I n gne enbodi nent the first
gateway is for renoving the 15 uni que dialing nunber
of anneferapeliticng the fifstheatdwdye asttabhislysc endatabasa
gateway and for updating the database after renoval of
t hab£dualdqumg dinithes mmbearmafsni ¢ddcngadie iptetizge port
dat abase to the remmi ni ng gateways in the gateways
Conaniiseach tiweliat nbeastd dmefsrcrrhyeitdiay. theglatabape to
enbodi nent the first gateway is for receiving a signal
baclkabhoot t{te att Lewst coxe secesddyygEmaway and in the
event that no signal is received fromall of the ,
§at eways conprising the at | east one second gateway,
the 25 first gateway is for shutting down the radio
net Iandne WHRGESLOESELTPCTASCRAYT /GT0 443 comprised of the
reverting back to operation in a stand al one node in
whi ghrehegdbevay gadedtal @G BRR carERDIRFeVRY h radi os
associated with its radio interfaces. 5 In one
enbodi nent the first gateway is for determ ning
recei pt of the signal froma gateway of the at |east
one Igcepndeaing)ts e IFdFelgIf Esiall sofor h'%’:?ﬂﬁ“gﬁ'&"ng a8
nunber of that gateway and returni\n%that ga%ev\%y to
1Bhe sAgpabr ke B5pe el etth P92 EREnAERTeNBY 2 PASF net
and -updat i'ng the 10~database, and fransmtti n“%rse%e o
UpdFEERIVRE FaSeoPoREE 1ET5M Ehe Rkt A°88rﬁﬁ$ agfevay

h I n n . .
t et%tprgefée(in?iﬁ féééi&%a%§mﬁﬁe readiness of the network.

In one embodiment the first gateway iz for removing the

15 unique dialing number of a non-responding one of the at
least one sacond gateway and for updatiﬁg the database
after removal of that dialing number and tranamitting the
updated database to the remaining gateways in the gateways
comprising the at least one second gateway,

20
In one embodiment the firat gateway is for receiving a
signal back from thé at least one second gateway and in
the event that no signal is received from all of the

. gateways qomprising the at least one second gateway, the

25 firet gateway is for shutting down the radio net and

Amended Sheet
IPEA/AU




In one enbodi nent one of the first gateway and at
| east one second gateway receives a request fromthe
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protocol to comrunicate with radi os associated with

t he gateways; and when the firsté gateway receives the
request the first gateway either grants or rejects the

I e peasdr taintly thdls Nnid oddmiticdaciivi ean danid tad dree stk in which
termnal. 20 In the event of a request being received

by tHe falrd€afdtins adiith Gt Yon T 6aridth |RatlodEssociated
second gateway transmts a signal back to the end

termigal; ¢ £ edid g dde ffyest if the radio net is

busy, or otherw se transmts 25 the request to the
first gateway so the first gateway can WO
2009/ 085011PCT/ SC2007/ 000443 - 7 - either grant or

reject t he request an deCISIO back to the
SRR Fhevay To T iah o S A ing

user en_d termnal. 5 In one enbodi nent the first

gatreeeinfr £f the signadi £aome & apfeah ffedhsh ahhyleafts one
of a first come first serve basis, and a higher

pr issdond fgatsways ifolldwinghaemaytadr qff itthe tunifquestnumber of
policy a nunber of the user 10 end termnals nmay be

dedh@gtnigecttcamyeirl irgidrnlg tthat gdtewayaitdh the network by
conmmuni cati ons destined for the radios will be all owed '

OV e R AN o HHA! HeA1aMN% HAdid e t!SBId RiFHating the
term nal s.
database, and transmitting the updated database to all of

the gateways comprised of the at least one second gateway.

In one embodiment one of the first gateway and at least
one second gateway receives a request from the end
terminal to initiate a voice-over-internet protocol to
communicate with radios associated with the gateways; and
when the first gateway receives the request the first
gateway either grants or rejects the request and transmits

that decision back to the end terminal.

In the event of a request being received by ;he at least
one second gateway, the at least one second gateway
transmits a signal back to the end terminal rejecting the
request if the radio net is busy, or otherwise transmits

the request to the first gateway so the first gateway can



15 The invention provides a radio gateway nethod to
provide for radi o voice comuni cations using
WO 200808DYES - i nt ernet protocol, the nmethod conpPCESGH07/000443
providing a first radi o gateway having at | east one
radio interface port; 20providing at | east one second
radi o gateway having at | east one radio interface
POr ither grantCe®f k@yechIthBerbinéstr addotgahem@y hOdecision
act as a master gateway and for polling the at |east

onepgegoRd eﬁge&@ylaggtdShsrgaebﬂa %Q€e§¥9|k@?lgeﬁﬁghgm1351on

interface 25 ports to establish at least ©One radi o net
conerggd of V@ZQO%/O85%%}PCT/SC2007/000443 - 8 -

radi-os i CR-Commut 6w th at |east two of the gat eways

of the group conprising the first gateway and at | east
one second gat eway; establishing a

communi cation |ink between the first 5 gateway and th

at FeaspeonebediBRBtgihewhyrshngateway gramﬁérernrﬁnects the
first gateway receives a request for connection to the
r adregquastobaseddoni ahyt hueraflia foretfaome Girsheserve
first gateway and at | east one second gateway and

gr abasis; aprfestRigheesprioribat £ipst goantyof 10
access an end termnal transmts a voice signal to one
of the gateways via the communication |ink for

transm ssion to individual radi os connected to the

rad&g Eﬂ&eﬁiéﬁgr priority first policy a number of the user
10 end terminals may be designated as more important than
others and communications destined for the radios will be
allowed over and above communications to other user end

terminals.

15 The invention provides a radio gateway method to provide
for radio voice communications using voice-over-internet
protocol, the method comprising:

providing a first radio gateway having at least one
radio interface port;

20 providing at least one second radio gateway having
at least one radio interface port;

configuring the first radio gateway to act as a
master gateway and for polling the at least one second
gateway for determining the available radio interface

25 ports to establish at least one radio net comprised of



ports and/or the radios in the at |east one radio net.
15 In one enbodi nent the first gateway establishes a

wa@ladoahsgsser of uni que dialing nunbers for each redi/®G2007/000443
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interface port and each radio net and is for
transmtting the database to eadh -of the at |east one
second gateway. 20 In one enbodi nent at |east two of

t her 08 sVvaysi ¢10 Ngoninfifcd he tH 1t gad v IE athé epsteways of
one second gateway. In one enbodi ment the first

gat@y@ygxscs?samp&i&gﬁigg e 6 A1 \%té@ﬁstameaém one

gateway and recelves a response

20%94 (llglft(%u 007/ 000443 - 9 - fromthe at | east

one secon ly to provide an indication of the

readi ness of  t twork. In one e .

gat eway reﬁ6$8gf%ﬁ§1ﬁﬁ|au8°%mBPéFFgg°ﬂuﬂ§8# %?ggeen the first
non-r espondi ng one of the at |east one second gat eway
San@ahrraefnhdheiadhded s ne saaand srtewaEs dnding
nunber and transmts the updated gateway to the

remai ni ng ghereansthe fhesyagatweysycoepeivesagat hequest for

| east one second gateway. 10 In one enbodi nent the

fi rexinrgsd ey teddie/aandios gisaodiatied ot theatrddiast

one second gateway and in the event that no signal is

I eGRINEEddNGE |thd files YRy CHPIES I Tadthord second

| east one second gateway, the first gateway shuts
gateway and grants or rejects access so that upon grant of
access an end terminal transmits a voice signal to one of
the gateways via the communication link for transmission

to individual radios connected to the radio interface

ports and/or the radios in the at least one radio net.

In one embodiment the first gateway establishes a database
of unique dialing numbers for each radio interface port
and each radio net and is for transmitting the database to

each of the at least one second gateway.

In one embodiment at least two of the gateways comprise

the first gateway and at least one second gateway.

In one embodiment the first gateway transmits a signal to

the at least one second gateway and receives a response



15 down the radio net and reverts back to operation in
a stand al one node in which the first gateway

w@oovpsiocat es only with radi os associ ated w t hPCT/SG2007/000443

radio interfaces. In one enbodi nent the first gateway
determ nes recei pt of 20 the stgfaalk froma gateway of

the at | east one second gateways follow ng renoval of

t he febinqthentdtbeeast bhat sgabrdayasadayetor provide an
gateway to the radio net by redeterm ning the
avaihabketisfli 8£NeheaRdaHPAatsNGFt BRedALRRBSR. and

transmtting the updated database to all of 25 the

gat eways conprised of the at | east one second gateway.

- 10 - In one enbodi ment one of the first gateway and

at | east one second, gate receives a request from an
oA oPhP nBFPOLPARES B8 LbOFCE2bORRY; FEBPHGE the unique

frotoco[ to communicate 5 with radi os associated with
hedgaléngysumhay ffcA PRB-FeFRPNGARGVAYer efethesathdeast one
request the first gateway either grants or rejects the

r eqeesendndatewaynand uhdatdsctheodababaseoatheremgmoval of
user termnal; 10 In the event that a request being

r ecehaeddbglihg atmbeasandnerseswiltisgahewapdatbd ghteway to
| east one second gateway transmts a signal back to

thetpadrémathialy §8kewhYyBJihNEhéegaeskalt Ebfipkadifg the at
net is busy, or otherwi se transmts the request to the

firsbagpl 6¥8Ys88ohleghitinhygat evay can 15 either grant
' ? and ¥ransn1t a deci sion back to

or reject the reques
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he at | east one second gateway for retransm ssion to
he user end term nal In one enbodi nent the first

at ewa rants.or rejects_the 20 request based on an

neTBr o0 FREPAnRRt: Fhey TLERGeIREEVEY HRGSAVAPgRepional back

riority first policy.
from the at least one second gateway and in the event that
no signal is received from all of the gateways comprising
the at least one second gateway, the first gateway shuts
down the radio net and reverts back to operation in a

stand alone mode in which the first gateway communicates

only with radios associated with its radio interfaces.

'In one embodiment the first gateway determines receipt of
the signal from a gateway of the at least one second
gateways following removal of the unique number of that
gateway and returns that gateway to the radio net by
redetermining the available radio net and updating the
database, and transmitting the updated database to all of

the gateways comprised of the at least one second gateway.
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reference to the acconpanying drawings in which: 5
Figure 1 is a view of a radi o-pabchi ng system
according to the prior art; Figure 2 is a view of a
net work accordi ng to one enbodi ment of the invention;
10 Figure 3 is a view of the network of figure 2

Shg:\M' Q:gxfore%ﬁ:%cf etn&l! l&n%cciﬂssﬂﬂy f?lfrstip%éw ka_'nd at least

Fi gure is adagramsimlar to figure 3 show ng the

data 15 fl ow path for _audi.Q transm ssiqQnss. Fiqure .

5 B S8R B P e AL ek B S Yerninal
of the invention; and 20 Figure 6 i.S a seco

d .
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Det ai | ed Description of the Enbodi nents
with radios associated with the gateways; and

when the first gateway receives the request the first
gateway either grants or rejects the request and transmits

that decision back to the end user terminal;

In the event that a request being received by the at least
one second gateway, the at least one second gateway
transmits a signal back to the end terminal rejecting the
request if the radio net is busy, or otherwise transmits
the request to the first gateway so the first gateway can
either grant or reject the request and transmit a decision
back to the at least one second gateway for retransmission

to the user end terminal.

In one embodiment the first gateway grants or rejects the
request based on any one of a first come first serve

basis, and a higher priority first policy.

Brief Description of the Drawings




Wth reference to figure 1 a prior art network is

shown 25 which has a radio gateway 100 and a radio
w@adoewssp11101. W2009/ 085011PCT/ SC2007/ 000443 pC1/RG2007/000443

Radi o gateway 100 has a nunber of interface ports for

a plurality of radios such as-radi es 102 and 103.

Simlarly the gateway 101 has a nunber of interface

POrEmbdimen 4 WAl they DAvéEidis $LLD BS 888ePiéd, By way of
The gateways 100 and 101 are |linked by a conmunicati on

li ' : r ' -
R R T R e S S
on%dgﬂ:the gat eways 100 and 101 the other gateway is

redqUitT®Y to i ncrease the nunber of radio interface

ports. The nedia server 105 patches communi cations

bet ween radi os associated with the ports of the

gateway 100 and radi os associated with the gateway ]

515 10HquIEhck ckDra virW of 19 Zadie RBtehingesytemaregrding to
the gateway 100 if conmuni cati on between one of the

ractlos mssmciatted Wi th gateway 100 and a radio

associated with gateway 101 20 is required. The

gateway 100 for exanple will route the received audio

to nedia server 105 and the server 105 will route the

auGhQyd e Jatevay Jilly fOF 4 eldERSIk S&kOSrdOng b Cordd4-
embodiment of the invention;
10

Figure 3 is a view of the network of figure 2 showing

press to talk accessing of the network;

Figure 4 is a diagram similar to figure 3 showing the data

15 flow path for audio transmissions;

Figures 5a, 5b and 5¢ are a flowchart relating to one

embodiment of the invention; and

20 Figure 6 is a second flowchart relating to one embodiment

of the invention.

Detailed Description of the Embodiments

With reference to figure 1 a prior art network is shown

25 which has a radio gateway 100 and a radio gateway 101.



W2009/ 085011PCT/ S&007/ 000443 - 13 - The received
audio fromradio 102 w il experience transcode del ay
w0 mogassevay 100 and network transm ssion del aypdT/862007/000443
gateway 100 to the server 105. Transcode and
transm ssion del ay are grouped a2 ene-hop 107 del ay at
5 less than 100nms. Likewi se retransmtted audi o 106
fr omadedi gacewser1005hn49 gohember 168 Mmteér£a86tpbrte for a
anot her transcode and transni ssion delay. Hence, audio

fropiuesh PePnEr 102410 8EER 4LT £84104 £63 0834t D63, similarly

di fTferent radio gateways wll experience a total of
£ WO .
net g G EeeRY 14 nad 4 (Bels By [hEifade PakRadror o

the present inyention. 15 The network nfiguration
ha§§uﬂ%ﬁb£¥ oFf HREERRYIUD. ¥ ﬁﬁ&%’ ]1@8 gat eways are
connected on a conmuni cation |link such as the Ethernet

%500 and the network may include additional 20 gateways

200.0 and 200.N. Wth further reference to figure 2
andThécgdtevayar109fand 101 are linked by a communication

link to a media server 105.

When a deployment requires more radios than the radio

10 interfaces provided by one of the gateways 100 and 101 the
other gateway is required to increase the number of radio
interface ports. The media server 105 patches
communications between radios associated with the ports of
the gateway 100 and radios associated with the gateway

15 101.

Therefore radios 102 and 103 can be patched by the gateway
100 if communication between one of the radios associated
with gateway 100 and a radio associated with gateway 101
20 is required. The gateway 100 for example will route the
received audio to media server 105 and the server 105 will
route the audio to gateway 101 for retransmission to radio

104.



figures 5a to 5c, one of the gateways 20.0 to 20.N is

configured as a naster gateway and provided with a
wa@2iogugsoR6 i dentificati on nunber such as the neeeG2007/000443

The remai ning W) 2009/ 085011PCT/ SG2007/ 000443 - 14 -

gateways 20.1 to 20.Nw Il act- as sl ave gateways and

wi Il be configured to other identification nunbers

gregher réBailvdd Sudile gromVey8id0102twi20. dkpEpigheee
will forma cascadi ng gateway configuration. The

CoNtigHEab48N481 a NEn08L EYURYY 28002k ROtwdrkaBrRfsmission
done via a front panel "LCD sCreen nenu structure of

thed&?a?a%g%\@%%aeé‘{:%%ﬁlgg \‘j'\ﬁ( ioglge OULLbe kg g Sfrdfibc8ie and

ext erna ura froman exiern

server. After th at eways have been so confi e nd
oWETBRsh 5L o S955Y 2850 FRPLReR R AsoPRSRsFL] defaY at
gateway wil | foll the gateways 20.1 to 20.N. At the
sankeef nehanel §Bmenaysibeviss t setivanemiktadcandie 106 from
function as a stand alone unit accepting radi o access

r eqonediat servelrviddatorgatewant B0 aeelborconshstwte asndther
with each of those respective gateways. The gat eway

20. branstede eand Hransmisyign odelsy by Rénbepasledssdi igom radio
nmessage 20 to the network requesting all other

gat 648Yy$020td £8428. Bhidel @4 Nge¥OEL tRel @82fFerent radio
Gat eways 200.0 to 200.N that are not configured with

thegateways will experience a total of two-hops delay less

10 than 200ms.

Figure 2 shows a network configuration according to one

embodiment of the present invention.

15 The network configuration has a number of gateways 20.0,

20.1... 20.N.

The gateways are connected on a communication link such as
the Ethernet 500 and the network may include additional

20 gateways 200.0 and 200.N.

With further reference to figure 2 and the flowchart of
figures 5a to 5c, one of the gateways 20.0 to 20.N is
configured as a master gateway and provided with a unique

25 identification number such as the number 1. The remaining



uni que identification to participate in the cascading
systemw || ignore the command and conti nue the

wo egmssomt WO 2009/ 085011PCT/ SG2007/ 000443 - 1BCF/SGI007/000443
stand al one node and may coexi st with the cascadi ng
systemin the same network. -Tha gateways 20.1 to
20N will respond with signals 22 to 5 2N to gat eway

20. §abenayseg2elYi 8¢ bOenbrodUcast A8 SSBEPe 2§aténaysnand will
gateway 20.0. Each gateway 20.1 to 20.N sends 8

di ahd NGoRETREEeaSE8CHEMEE 1QefEfhiQltibR! fufBdl greater than

interface ports to the 10 gateway 20.0. The confi gured
systemw || ensure that a unique dialing nunber is

al | otated to each radio interface port and that

di al i ng nunbers are uni que anongst the radio interface
ports across different gateways. 15 The gateway 20.0

wi Il collect the dialing nunbers for the radio )
3 nt Bre gatpvnys 2P ofh BPI 291Nt Beeypfernywidd, forp 20cascading
and conpute the avail able nunber of radio net. A radio
netgatewayrocapfoguratios. bei ng grouped logically as a
single net. When a user initiates a press to talk 20
function to a radio net all the radios within the net

wi |l be activated sinultaneously. The radi o net can

onlyhdecbRf 1Gdritibn ads | eRSt g ¥OWa RS 6.0 W86 N® can be done
radio net is established a uni qgue nunber is assigned

o HE Ay I ook B el e

1016 gateways or via a device built in web server or external
configuration download from an external server. After the
gateways have been so configured and powered, the gateway
20.0 which forms the master gateway will poll the gateways
20.1 to 20.N. At the same time the gateways 200.0 to

15 200.N are able to function as a stand alone unit accepting

radio access request to individual radio interface ports

associated with each of those respective gateways.

The gateway 20.0 commences a discovery process by

20 broadcasting message 20 to the network requesting all
other gateways 20.1 to 20.N in the network to reply.
Gateways 200.0 to 200.N that are not configured with the
unique identification to participate in the cascading

system will ignore the command and continue the function



The nunber of available radio net is cal cul ated using

the follow ng equation: 5 Nunber of available radio
wmeai9esioot al nunber of radio interface ports iPCT/6&2007/000443

cascadi ng systemdivided by 2. (1) The above equation

providing half the token nunber 1 +adio interface

ports represents the maxi mum nunber of 10 | ogi cal net

whi §h e8Bnl€atBheUfoddhafidt HeyeEeERiS€r wEEhathkheascading
upper boundary of the system The |ower boundary of

thes§g§gﬁnihst9gesgﬁgiﬁggwggk: The user can set up any
nunber of radios in the net between the | ower and

upper bounds. 15 The gateway 20.0 will assign a unique
di al i ng nunber automatically to each of the avail able

radio net as co ted usjng . the_above equatiop. The

i aFPROSAEREEYS 80 - Lath 8P VheilLiFoPRug, wath safpals 22 to
and radio net in the 20 cascadi ng systemw || be

5t of¥dtPogrEarRy 20-@ vmeabhsecdvingethat bhapdsesst message 20
a directory. In addition, the gateway 20.0 w ||

br ofdomsthehgatievapa2@.0o0 all the slave gateways 20.1

to 20. N in the cascadi ng system

W2009/ 085011PCT/ SC2007/ 000443 - 17 - The gat eways
20.1 to 20.Nw Il store the dialing directory as

pr epaERUgh¥efay €¥8Y1 200 020 Mt0sbh@s I 8 OMal 988! number
dat abase. Hence all of the gateways will have a comon

dat 20a58; QteiNEo " ESOH EES LAY "§Q§§ | PntBerGaSCRAERE to th

system %%ee% g%temay gg.g m?*l t e% eﬁ% tﬁe digcoveryo <

MPr08§EQWay 20.0. The configured system will ensure that a
unique dialing number is allocated to each radio interface

port and that dialing numbers are unique amongst the radio

interface ports across different gateways.

15 The gateway 20.0 will collect the dialing numbers for the
radio interface ports from all of the gateways 20.1 to
20.N and compute the available number of radio net. A
radio net is a group of radios being grouped logically as
a single net. When a user initiates a press to talk

20 function to a radio net all the radios within the net will
be activated siﬁultaneously. The radio net can only be
formed with at least two radios. When the radio net is
established a unique number is assigned to the radio net
so that all users that wish to access the radio net need

25 only dial the unique number.



The system of the preferred enbodi nent of the
i nvention may have nore than one radi o net. Each radio

waoedovhssousual |y exclusive so that a parti cul arPeBSGI07/000443

5

10

15

20

cannot be a 10 nmenber of two or nore nets but can only
be a nenber of one radio net.-Fuethernore, the radio
net may be a permanent radio net after initial
establ i shnment which neans that the radio net 15 wl|
be established every tine the systemis started.

HOWR\L munithir &l el ardi AL i ke 20i 1 YA Hed®lusing the
whi ch neans that it will not be saved when the system

i's to eeds to be reestablished each tine
thefs(ls?'ylistw:e;'mv&_:téacp'?giﬁ'uSﬁjI 20 After the discovery process

has been conpleted the master database 20.0 progresses

into a equi pnent keep alive process in which the

gateway 20.0 broadcasts a_ heartbeat nessage to a
pamméaep'atq ga‘@aﬂam zRfip MeBHF NFekal lzsnlt%sq%nlfadm
interval. The gateways 20.1 to 20.N respond to
W) 2083886 FrETY 530 Fhe) G dingg systam ghitwicigd doy 02. (1)
as an indication of the readiness of the equipnment. In
the event of any of the gateways 20.1 to 20.N failing
to respond, the gateway 20.0 will take note of the

gatmaawdd@téédﬁdrp PprRaEldiRs Haif athd Gdies) ithbédr of
The gat eway 20. repeats t he heartbeat message and if

af LRlai o5 At £ o As HRRRAUSSAE 3l BYirin \ber of
gateways 20.1 to 2 .N still" does not respond the

gag%ﬁka‘% | %td%(ﬂ gc{ e c!aqmeri)t | fée%:d L Sy O Lgheﬁ%fsc?{é/ i $&rves as

enove | I ng hunbérs of the radio

the 10 datab The t 20..0 Wi
O TERE T ROANE S S AR 1 ol AR PATRTY of

above equatlon and update the database 200. The
datthea sy sk e MOIRHEIHPathe MR SH5YatRihySe. WP any
to all remaining gateways in the cascadi ng system and

t haugidpeab ofe nedioshd nsttireedhedy hdkween the lower and upper

bounds.

The gateway 20.0 will assign a unique dialing number
automatically to each of the available radio net as
computed using the above equation. The dialing number for
each of the radio interface ports and radio net in the
cascading system will be stored logically in a database of
the gateway 20.0 as a directory. In addition, the gateway
20.0 will broadcast the database to all the slave gateways

20.1 to 20.N in the cascading system.



15 remai ni ng gat eways. Hence the gateways w |l always
have the latest information on the total nunber of

wo 20bbossont er f ace ports and radi o net avail abl ep¢TISGT07/000443
cascadi ng system 20 When the other service gateway
resunmes its response to the gataway 20.0 heart beat
nmessage, the gateway 20.0 will include the avail able

radbRel §£€é&§§§ POri b bbhen'RSUIeLLgPLe¥RYSdERYing directory
reconpuie the avail able radio net using the 25 above

eq“%%ﬁ?ﬁ%%%ﬂ@%%%ﬁ%@s?o%ﬁﬁﬁifn@ ot i  SRHEIOLES database.

ih |
{ heRPRYE R | 9F cEbe i catBurERay Th Pate ecutnf akbabdse of

system 5 The netmork Is.now ready to receive user

|n|FP%I%%SQQE%%Sn%%%%b%@l?o+ntF%ﬂsﬁ?%%?ﬁthOSYﬁB?Bs i ihe

the radio net as well as the radi os outside the radio

Snetgateway t 20 y@fwibhcthen éndutke 3disdovaryfpPoacaast

of figure 6, 10 the end user termnals 302 and 303 may

access the radio net. In the exanple of figure 3, the

end user termnal 303 is connected to radios in the

gr ofife Ofy Sté&w Coflat Kaayfe £8rded Cembodiment of the invention
may have more than one radio net. Each radio net is
usually exclusive so that a particular radio cannot be a

10 member of two or more nets but can only be a member of one

radio net.

Furthermore, the radio net may be a permanent radio net
after initial establishment which means that the radio net
15 will be established every time the system is started.
However, the radio net could be an ad hoc radio net which
means that it will not be saved when the system is shut
down and needs to be reestablished each time the system
starts up.
20
After the discovery process has been completed the master
database 20.0 progresses into a equipment keep alive
process in which the gateway 20.0 broadcasts a heartbeat
message to all participating gateways 20.1 to 20.N at a

25 constant interval. The gateways 20.1 to 20.N respond to



15 20.N. If the end user termnal initiates a radio
net access by a user 312 at the end term nal pressing

wo bmogsdiswitch to initiate voice transm ssi onpdT/o0200€00443
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25

console 303 to the radio net 306, at PTT request
nmessage 307 fromthe console addiBess to the dial in
nunber of the radio 305 20 will be sent to the gateway

20.the Tfet@odeVay. 0adN am lindidaeish tée tHd refdinéss of the
nmessage to the master gateway 20.0. A PTT request to

anye Qi f5erdt . t NEn JBLE VBV HTUSE BhYBYE Dife QAVRGLRE 36.1 to

the master 25 gateway 20.0 in the cascadi ng system

Th ) 0 8 P -

R R R e L
either first come first. served or _higher priority

£t e RS ettad St e Cdie Habled ke sespond.
to the requestin ateway 20.N that the request is )

gr ﬁh%cﬁaw:ga%@v@yr@e&w the IheaktPeat etsagR and if
nmessage 311 to the console 303. Upon receiving the PTT
accdEteny FRY nes serprp3 bf tepreabs othe 3P8teway <x rihen
packeti zed voice fromuser 312 to the gateway 20.N.
Theyconente 2031 witd |20 ahahtilol Meesli rost Aalspond 3€ke gateway
since they are logically grouped into a radio 10 net.

| f wiha t eidéngte AebeiFied JRESHE dvt df LE¥wIEY and remove
20.N and the radio net is busy, the gateway 20.N can

el £ JESRRGRumite i S £ Nhd SRR i O3 AV 8B [ £Am the
t he request
database. The gateway 20.0 will recomputed the number of
available radioc net using the above equation and update
the database 200. The database will be broadcast by the
master gateway 20.0 to all remaining gateways in the

cascading system and the database will be stored by the

remaining gateways.

Hence the gateways will always have the latest information
on the total number of radio interface ports and radio net

available in the cascading system.

When the other service gateway resumes its response to the
gateway 20.0 heartbeat message, the gateway 20.0 will
include the available radio interface port of the resumed
gateways and recompute the available radio net using the

above equation and update its database again. The updated



15 has been rejected. The end console 302 may function
in the sane nmanner to transmt voice nessages to the
wo padpwsdurl radi os associ ated with gateway 20.PCD$G1007/000443
the radios in the radio 20 net when activated by user
313. In this instance the requed®d wessage i s provided
direct to the master gateway 20.0 which then nmakes the
I €0dh£&Ba 868 CHEL DNt Anghdbte@l t6 CAEL of NEhé €HERESining gateways
W)2009/ 085011PCT/ S&2007/ 000443 - 21 - The naster
gat eN@YudPnl PRS FESuRYG! 0 QULYRLL Fde@sPCSR the cascading
i nformati on” Besides inform ng the requestlng gateway
20. N, cgateway 20.0 will also informthe rest of the
gat yS in the cascadi ng system Hence this
coordi nated 5 control scheme via gateway 20.0 wil|
coordinate the radi o access for the entire cascadi ng
system and prevent nultiple access to the sanme radiQ )
3 nt Bhe aReteark elis akoY heeadvete | FRCeiYe PRERF einifiated voice
diagramsimlar to figure 3 which shows the data fl ow
pathes$sagesi fer dhransmbssior o radiesein thethadiadpet as
net 307. Packetized voice transm ssion is distributed
andwall | amothd Srdedicensiitsidge ctiné roadiosl byt mast er
gateway 20.0. Console 302 will send packetized voice
411 to gateway 20.0. Since the radio access is to
radio net 307 the gateway 20.0 will decode the
pa z [ 951@{ O3 kel r sLpn
ragdif%hli ﬁgf%gé{r;gedigég%4 i ngt%e ra%%gn%%éﬁ%ﬁrﬁebﬁ £igure 6,
conversion of packetized voigce |nt nal ogue [ .
1037 okt 55 FreT TRt AEls iof cyndi fof die 45oReE, Bre racio
1501225{:

In the example of figure 3, the end user terminal 303 is
connected to radios in the group of slave gateways 20.1 to
15 20.N. If the end user terminal initiates a radio net
access by a user 312 at the end terminal pressing the PTT
switch to initiate voice transmission from the console 303
to the radio net 306, at PTT request message 307 from the
console address to the dial in number of the radio 305

20 will be sent to the gateway 20.N.

The gateway 20.N will forward the PTT request message to
the master gateway 20.0. A PTT request to any other of
the gateways must always be forwarded to the master

25 gateway 20.0 in the cascading system. The gateway 20.0



At the sane tinme gateway 20.0 will forward the voice

408 to gateway 20.N. Since the forwarded packet 408
wa@l2a9ngto1l WO 2009/ 085011PCT/ SC2007/ 000443 - 22PET/SG2007/000443

convert to analogue form it nearly incurs a mninma

network delay of less than 10ms.20Radi os 2 and 3 being

radi os 305 and 306 in figure 4 are 5 nenbers of the

radipineedfde WREKRELZEY ?Qéﬁé ¢R8 fLerussdsdsbd bh€either
gateway 20.0 that arrive at gateway 20.N wi |l be

Comfﬂ;@dc&gea@g]ggeusegggaooélﬁi RLrt pROSHL & i@frgetpoucy.

radi os two and ree. e anal ogle audio arrTving a
radios 2 and 3 wl] th incyr_a voice c e[ si 413 .
andehs Gefanee 20r 0 va58. SREd: o mgdeata, So8 E Pl ‘FoEmesting
only forward packetized voice 408 to gateway 20. N. |If
t hefatayay offel EheEwshRe Fagvrephvis,ggppked. The gateway
participating in the sane radio net 307 15 gateway
20. 20| vidkl sbhénr farvardethecressage Jdlctot bhehgonsole 303.
respective gateway at the sanme tine. Gateway 20. N upon
I eCépon ngetdiving kehe ZPTT vacces 4 08rant | messagal 911, the
convert to anal ogue audio for radio transm ssion
console 303 will stream packetized voice from user 312 to
the gateway 20.N. The console 303 will reach both radios
304 and 305 since they are logically grouped into a radio

10 net.

If the terminal 303 sends a message to the gateway 20.N
and the radio net is busy, the gateway 20.N can return a
message to the end terminal 303 advising that the request

15 has been rejected.

The end console 302 may function in the same manner to
transmit voice messages to the individual radios
associated with gateway 20.0 or to the radios in the radio
20 net when activated by user 313. 1In this instance the
request message is provided direct to the master gateway
20.0 which then makes the required decision to grant or

reject the request.



20 to radios 2 and 3, it will also forward to any end
termnals that may have connected to the radi o net

w@n/oBateway 20. N al so forwards the packeti zeRCWSGL87/000443
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to end term nal 303. W2009/085011PCT/ SC2007/ 000443 -
23 - End term nal 303 converts phe-packetized voice
i nto anal ogue audio for play out to its user 312.

Henfige hiSt&ral gﬂ%%méé 10204y d i Uswer 1P BE'T daccess
deI ay of 100m5 to 150ns conversion eI ay plus two

m; k ﬁ&:,] 2]955@1
di st ri ut ed voi cggét%%es%gsfé on a gorl th ne;g-ga:t?%?/va?/ateway
sure £n SSi 0 user 303t
a%%vﬁ 'aa‘?% SHey Z%)B&e"f’t n%inuser %Tﬂ“ q.[fﬂ al m)s€ Qhe
sane 10 instance of tinme,. Hence the m_ni num
Mg IERNANT kP | the R3S SHRts c AP s@%}%n??%rdmated
gi ven by equations 2 and 3 as foll ows: M ni num

voican txeknesheng sl t9atanamni 2@ ¢ oriddy teprdinate the radio
anal ogue audi o delay at the first receiving

gataveeys § 2jodvbbhenan tviores ecd sxtaiing systiaye, tdred erewekt
transm ssion delay + the packetized voi ce conversion

t 0 Bt DL sk s dgd aphatsdnke Fddid it fadg €allled at the
termnal.(3) 20 It will be understood to persons

skiddd ¢{lnd he art of the

Figure 4 is a diagram similar to figure 3 which shows the
data flow path for voice data from one of the users to the

radio net 307.

Packetized voice transmission is distributed and will not
be centrally controlled by master gateway 20.0. Console
302 will send packetized voice 411 to gateway 20.0. Since
the radio access is to radio net 307 the gateway 20.0 will
decode the packetized voice into analog audio for
transmission to radio 1 being radio 304 in the radio net.
The conversion of packetized voice into analogue audio

signal 407 will incur a latency of around 100ms to 150ms.

At the same time gateway 20.0 will forward the voice 408

to gateway 20.N. Since the forwarded packet 408 did not



i nvention that many nodi fications may be nmade w t hout
departing fromthe spirit and scope of the invention.

wO020894 085011 PCT/ SG2007/ 000443 - 24 - | n thepcCl/S8GTM7/000443

which follow and in the preceding description of the

i nvention, except where the cangext requires otherw se
due to express | anguage or necessary inplication, the
WOT Bon FOPRT £ Can Pl o AL | A4PNS: £ Ul APy 5inEQPRT 4 SASniMA1
"conprising” is used Iin an Inclusive sense, i.e. to
speci t.he esengce, of the st features but not to
pré%?%%ﬁf*t&é%ﬁ s%ﬁc%e%? é&ﬁﬁtﬁ%ﬁgbf further features
in various enbodi ments of the invention. WO

2009/ 085011PCT/ SC2007/ 000443 - 25 - CLAIMS 1. A radio
gat eway network for radi o voice conmuni cati ons
usi Redies cb-andr3 ibpindickadiet otd? ard 38 einofkgure 4 are

conpri si ng: a first radi o gateway havi ng at

5| e asémivemes refli the madiacoeepodd]. Packetized voice 408

10

15

20

forwarded by the gateway 20.0 that arrive at gateway 20.N

will be converted to analogue audio 413 for transmission
'~ to radios two and three. The analogue audio arriving at

radios 2 and 3 will then incur a voice conversion 413 and

network delay 408.

Master gateway 20.0 will not only forward packetized voice
408 to gateway 20.N. If there are other gateways that
have radios participating in the same radio net 307 |

gateway 20.0 will also forward the packetized voice to the

respective gateway at the same time.

Gateway 20.N upon receiving the packetized voice 408 will
not only convert to analogue audio for radio transmission
to radios 2 and 3, it will also forward to any end
terminals that may have connected to the radio net 307.
Gateway 20.N also forwards the packetized voice to end

terminal 303.



at | east one second radi o gateway having at |east one

radio interface port; 10the first radi o gateway being
waonbigiored to act as a master gateway and forprEDséioogo0o443

the at | east one second gateway for determ ning the

avai l abl e radio interface portsao-establish at | east

one radi o net conprised of radios which commute with

at BeRSteilOndf 30 SHFVEYS Qle IPadbeePi&dPvoice into

conprising the first gateway and ‘at | east one second

??:agri/\éa]}/g.a?ue audio %ﬁ%;&;@% i &4 :“:Q ku?%f‘ Wefsh t hﬁenc%i, the

eway and one Second gateway, an

wherein the fist eway receives ar est fo 0]
CoRRATBIF (AR Tab GEatt Ut 155 112 1R 7 (HF gAY of 100ms
interfaces of the first gateway and at | east_one

sedond nerenversipmialay PR chie pinmakpefyerk delays
upon grant of access an end termnal transmts a voice

5si gvfalless orlwamwmf2Qmee. gat eways via the comuni cati on

link for transm ssion PCUSG20117/ 000443

Recei ved 27 Novenber 2008 - 26 - to individual radios
connected to the radio interface ports and/or the

radis distPeoted 6ASicONErdmsh Dsi8dn 21 Jbei tigh \Wof Kg@teway
claim1, wherein the first gateway
20.0 will ensure voice transmission from user 303 to reach
radios 1, 2, 3 etc and user 312 at almost the same
10 instance of time. Hence the minimum and maximum voice

latency within the cascading system is given by equations

2 and 3 as follows:

Minimum voice latency = packetized voice conversion to

15 analogue audio delay at the first receiving gateway. (2)

Maximum voice latency = twice the network transmission
delay + the packetized voice conversion to analogue audio
delay at the final receiving end terminal. (3)

20
It will be understood to persons skilled in the art of the
invention that many modifications may be made without

departing from the spirit and scope of the invention.



5 establishes a database of unique dialing nunbers for
each radio interface port and each radio net and is

wo a09mssansmi tti ng the database to each of the BAT/E@AST1/000443
one second gateway. 10 3. The network of claim1,
wherein said one radio net is-—cogprd sed of the first
gateway and at | east one second gateway. 4. The network

of ¢hathelc144088 emléﬂef&ié& Sﬁ&ei\HYtﬂé beeb8ling
transmtting a signal to the at | east one second

gat 8&@&%&&9%4& eEﬁéViHOeﬁgigé pog,@ge%g OfhERE 8hel 88fitext
one Seco gatemay to provide ah Tn ation of tﬁ

readi ness of the net mo rK. % 5. The ne%mork of cla s
wheFRARTTRZ PHPETVHaLHEY FR PHPTPRTOVFRIVRHE Bﬁua Se sary
dlallng nunber of a non-responding one of the at |east

oneiBRlHAAtHER cvBYe afieF for COPREL PR PRevVaniabicBsafheh as
renmoval of that dialing nunber and transmtting the
Supdicemprisediser t dcomprsingbnieduspdein| PEALAGlUsive sense,

i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further

features in various embodiments of the invention.



WO 2009/ 085011PCT/ SC2007/ 000443 - 27 - remaining
gateways in the gateways conprising the at | east one

WG 2mongsogat enay . 6. The network of claim1l, pédiES€2007/000443
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the first gateway 5is for receiving a signal back from
the at | east one second gatewaya2snd in the event that
no signal is received fromall of the gateways
conprising the at | east one seg@ighsgat eway, the first
gateway is for shutting down the radio net and
reverting back to 10operation in a stand al one node in
which the first gateway communi cates only with radios
asspci at ed mﬁt Jdts radio |§%erf 7. .[The network

of tiaim 1® FREEE FaREY F Faddor yoice

detern1n|ng recei pt of the signal fron1a gat eway 0
the aFoFBRRLcEitdosécYidngarenass Oﬁ'aq-&\ﬁtﬁgnﬁé:ne\raﬂtwl the
t he uni que nunber of that gateway and returning that
gat ewaptworkheompmisikghy redeterm ning the avail abl e
radio net and updating the database, and transmtting
a first radio gateway having at least one radio

interface port;

at least one second radio gateway having at least
one radio interface port;

the first radio gateway being configured to act as
a master gateway and for polling the at least one second
gateway for determining the available radio interface
ports to establish at least one radio net comprised of
radios which commute with at least two of the gateways of
the group comprising the first gateway and at least one
second gateway;

a communication link between the first gateway and
the at least one second gateway; and

wherein the first gateway receives a request for
connection to the radios associated with the radio
interfaces of the first gateway and at least one second
gateway and grants or rejects access so that upon grant of
access an end terminal transmits a voice signal to one of

the gateways via the communication link for transmission



. -

’ PCT/SG2007/000443

20t he, updat ed database to all of the gatewaggceived 27 November 2008
conprised of the at |east one second gateway. 8. The
network of claimi1, wherin the first gateway and at
| east one second gateway receives a request from 25the
end termnal to initiate a-vegce-over-internet
W)2009/ 085011PCT/ SC2007/ 000443 - 28 - protocol to
COMBLRhER Bivd 1l rarads osorassdetatedtivi tHadine 1B ERALTs;
and. when the first gateway receives the request the
fi polrtgadsiyr dibbheadiearits the rbj keast ohe FeglR*tand
transmts 5 that decision back to the end termnal. 9.
The network of claim8, wherein the first gateway
grants or rejects the request based on any one of
first comrhii netwedr \=E gasin 1 arwhegepghed i segewaY
10first policy. 10. A radio gateway nethod to provide n
5f OrastabiLbsies ce dednhaat cof Wsmgsiayling numbers for eac
voi ce-over-internet protocol, the nethod conprising:
15pragitiodintest dde SErEaEnd e Radin P h@™dt *Feh®f one
radi o interface port; -

transmitting the database te each of the at least one

second gateway.

0 3. Tha natwork of claim 1, wherein said one radio naet

iz comprised of the first gateway and at least one second

gateway.

4. The network of claim 1, wherein the first gateway

16 is for transmitting a signal to the at least one sedond

gateway and for receiving a response from the at least one

second gateway to provide an indication of the readiness

of tha network.

20 &, The network of claim 1, wherein the first gateway

is for removing the unique dialing number of a non-
responding one of the at lesast one sacond gateway and for
updating tha database after removal of that dialing numbez

and transmitting the updated database to the

25
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provi ding at | east one second radi o gateway having at
| east one radio interface port; configuring the first

wo 20bbosat eway to act as a 20 naster gateway arci/§61007/000443
polling the at | east one second gateway for
determi ning the avail abl e radioarnterface ports to
establish at | east one radio net conprised of radios

whi ch reaqawl g giighlt edaylseasl thie gafedlag sUdbapeisitl he at
|

group conprising the first gateway and at | east one 25

second dateyay - WIa09LQ854%1PCT/ SR2007/ 000443 - 29 -

establishing a communi atton~I'i nk between the first
gateway and the at |east one second gateway; and
wherein the first gateway receives a request for

connection to the radi os associated with the radio 5
i nt@rfaces THe PREVEEKsPLygladly landhereinatheyfarst gateway
second gateway and grants or rejects access so that

Supon dsafiproregedydngan sadnedr fmomn et 8ta legisde one
signal to one of the gateways via the communi cation
i nk secondagatesayoantlo inndhei eéveaintr athiads noosngohddis
to the radio interface 10 ports and/or the radios in
the atrelbeasbdofeomadild BEt the gateways comprising the at
least one second gateway, the first gateway is for
shutting down the radio net and reverting back to
10 operation in a stand alone mode in which the first

gateway communicates only with radios associated with

its radio interfaces.

7. The network of claim 1, wherein the first gateway
15 is for determining receipt of the signal from a gateway
of the at least one second gateways following removal of
the unique number of that gateway and returning that
gateway to the network by redetermining the available
radio net and updating the database, and transmitting
20 the updated database to all of the gateways comprised of

the at least one second gateway.

8. The network of claim 1, wherin the first gateway
and at least one second gateway receives a request from

25 the end terminal to initiate a voice-over—-internet



11. The nmethod of claim 10, wherein the first gateway

establ i shes a dat abase of uni que dialing nunbers for
we2mbossadi o i nterface port and each radi o net BONSGE07/000443

for 15transmtting the database to each of the at

| east one second gateway. 12. -Thg net hod of claim 10,

wherein the first gateway transmts a signal to the at

| east RRAONY, PR AN iMEC §laii DA JRINGNIRd with the
fromthe at | east one second gateway to provide an

i ndi calj 1 eadi ness of the network. 13. The
netho?%ﬁgﬁﬁzﬁﬁga , Wherein the first gateway

25r enoves, t he. unj que,_di al i ng nunber _of a .

nor" PR LB FiT S HoIObRY D SEIIPEIFEcH D T otasY thegfizst

one of the at |east one second, gateway and updates the X
dat BBREa¥Nf RFhRENSTAREHT OF BRI BFEPI ﬁ%e nt@@ResSfngnd transmits

transmts the updated gateway to the renaining
Sgat epatysdecision back to the end terminal.

9. The network of claim 8, wherein the first gateway
grants or rejects the request based on any one of a
first come first serve basis, and a higher priority

10 first policy.

10. A radio gateway method to provide for radio voice
communications using voice-over-internet protocol, the
method comprising:

15 providing a first radio gateway having at least one
radio interface port;
providing at least one second radio gateway having
at least one radio interface port;
configuring the first radio gateway to act as a
20 master gateway and for polling the at least one second
gateway for determining the available radio interface
ports to establish at least one radio net comprised of
radios which commute with at least two of the gateways of
the group comprising the first gateway and at least one

25 second gateway;



in the gateways conprising the at | east one second
gateway. 14. The nethod of claim 10, wherein the first

W@ 210e08391r ecei ves a signal back fromthe at | eRBSI/SGIE7/000443
second gateway and in the event that no signal is
received from 10all of the gatewwsys conprising the at
| east one second gateway, the first gateway shuts down

the radi 0 Reta¥1d MR (5 dUMEdani®aVIAtl Gk ieBeedrithe first
al one node in which the first gat eway conmuni cates

0”' ?a%& réﬂiioélaésgecilééég ¥heh é&én&a%eehage'raﬁae&

nmet ho alm 10, ereln e fi
gatemay det er ni nes Sced nt of t.he SI nal .from
gateway of ?‘ne a° Ieasfflorﬁe FBLSHEY, tee?v'\a/a)yse? oafl SPRFt for

removal of . the uni que nuynber of that at ena ﬁ

r et ﬁ?ﬂge?ﬁh‘?ng‘é‘?e‘v}}a? 58HL0f n2SFATH IS t"b‘y’h the radio
redeterm ning the avail able radi o net and updating the

at 4pESELagnd of ahbai firay gatevaviaard @kt h8asé epeappcond

of the gateways conprised of the at | east one second

gat gatgway V@209 BES 16 PCHé 6209 74 000=€l 3so Bhat upon grant of

access an end terminal transmits a voice signal to one of
the gateways via the communication link for transmission
to individual radios connected to the radio interface

10 ports and/or the radios in the at least one radio net.

11. The method of claim 10, wherein the first gateway
establishes a database of unique dialing numbers for
each radio interface port and each radio net and is for

15 transmitting the database to each of the at least one

second gateway.

12. The method of claim 10, wherein the first gateway
transmits a signal to the at least one second gateway
20 and receives a response from the at least one second
gateway to provide an indication of the readiness of the

network.

13. The method of claim 10, wherein the first gateway

25 removes the unique dialing number of a non-responding



16. The net hod of claim 10, wherein one of the first
gateway and at | east one second gateway receives a

wo eyaesoifrom an end termnal to initiate a  PCT/SG2007/000443

voi ce-overinternet protocol to comrunicate with radi os
associ ated 5with the gatewaysr 380d-when the first
gateway receives the request the first gateway either

grant n@r okejrBet s+t heakequast sakend gatewhy hhdl updates the
deci sion back to the end user termnal. 10 17.The

met hog,ebngkal JEtly ?@ﬁ&@hm bE tRate¥eal ihBahuAber and

request being received by the at | east one second

gat e the, at . least .0 a5 a

donartaasRied e eﬁaa?em? §h4eE ét%?.@%‘s FRASThRg] gateways
if the radio net is bus ot herwi ﬁran mts th

15r eqiiBsEPRoIRREWRY FsFO Bféﬁé9955 h@tf Pef g&P§w§?°°nd

can either grant or reject the request and transmt a

Sdeci sg8keWa¥k to the at | east one second gateway for

10

15

20

retransm ssion to the user end termnal. 20 18. The

nmet hod of claim 17, wherein the first gateway grants

or rejects the request based on any one of a first

cormst firstTRarmethaedi 6f ahdim hoghehepetar thg Fitkst gateway

pol i cy.
receives a signal back from the at least one second
gateway and in the event that no signal is received from
all of the gateways comprising the at least one second
gateway, the first gateway shuts down the radio net and
reverts back to operation in a stand alone mode in which

the first gateway communicates only with radios

associated with its radio interfaces.

15. The method of claim 10, wherein the first gateway
determines receipt of the signal from a gateway of the
at least one second gateways following removal of the
unique number of that gateway and returns that gateway
to the radio net by redetermining the available radio
net and updating the database, and transmitting the
updated database to all of the gateways comprised of the

at least one second gateway.
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16. The method of claim 10, wherein one of the first
gateway and at least one second gateway receives a
request from an end terminal to initiate a voice-over-
internet protocol to communicate with radios associated

5 with the gateways; and
when the first gateway receives the request the first
gateway either grants or rejects the request and

transmits that decision back to the end user terminal.

10 17. The method of claim 16, wherein in the event that a
request being received by the at least one second
gateway, the at least one second gateway transmits a
signal back to the end terminal rejecting the request if
the radio net is busy, or otherwise transmits the

15 request to the first gateway so the first gateway can
either grant or reject the request and transmit a
decision back to the at least one second gateway for

retransmission to the user end terminal.

20 18. The method of claim 17, wherein the first gateway
grants or rejects the request based on any one of a
first come first serve basis, and a higher priority

first policy.
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