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WO 2004/ 095867 PCT/ AU2004/ 000529 Radi o Net wor k

Assi gnnment and Access System Field of the Invention
wab@4fo938sENnt i nvention relates generally to rapCDAU2004/000529

networ ks, and particularly to, resource assignnent in

such systens. 5 Background Th™radio networks a
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resenree essigifimng in sucheystemds.a Denmand Assigned Miltiple

Access (DAMA) communi cation network. This managenent

and al location of radio Bhagieusdhas typically been
performed using a centralised managenent process
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expense, which perforns these critical network

managdie mforameatensd mbworks synieallyi previdetfan picembation of signalling
specifically conplicated, as |arge nunbers of users
channels for the establishment and clear down of specific radio communication channels

between user and central station and communication channels over which the actual user
data or service traffic is transmitted. These signalling channels are typically a
combination of both dedicated out of band signalling channels using dedicated radio
channels, or in-band signalling where signalling is integrated with the actual channel that
has been allocated for the transfer of the user data.

The management of these signalling channels, and the allocation of radio bearers
is critical to the operation of the radio network and requires complex, dedicated
equipment often implemented in redundant configurations at great expense, which
performs these critical network management aspects.

In satellite networks this is specifically complicated, as large numbers of users

will be sharing a small number of communication channels. For example, mobile satellite
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efficient multiple access communication network that does not depend upon a complex
15 centralised radio network management facility to manage the shared radio network

resource.

According to a first aspect of the present invention, there is provided a method of
establishing a connection in a system in which a remote station is coupled to a central
station by a network, the method comprising the steps of:

20 establishing, by the central station, a list of information about available network
resources;

publishing, by the central station, the list for said remote station;

identifying, by said remote station, a set of said published resources needed to
establish the connection;

25 notifying, by said remote station, the central station about the identified

resources;



establish the connection; 25 notifying, by said renote
station, the central station about the identified

w0 e®anyses; WO 2004/ 095867 PCT/ AU2004/ 000529 PGI/AU2004/000529
sei zing, by said renote statiﬁn, the set of identified
resources to thereby establi§ " the connection;
updatl b
avail a i%mgr %%%%‘;? cr:eglg&% S% e’r e% Se(%r ef(fe%ﬁea %‘%Eémgésl tzo tﬁereb}' establish
said set; and 5 connunlcatlng, by the central station,
t@%@”ﬁﬁﬁﬁF@d list to said renpte station. According to
anot her aspect of the present invention, there is
provi dpdatingaby iesdcengpl siptios sriddigt @%@mﬂﬁ@@éewﬂ@s to thereby reflect
central station in a systemin which a renote station
theseiting pf exdd teo; dndde central station by a network, the
nmet hod conprising the steps of: establishing, by the
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network 10 resources publlshlng, y the centra

St at 19 COH{"S%,JBI aibotte? hspedt G 1'11 Js@ntsi ?&Hﬁ%ﬂ th\@ﬁq[s HP¥vided a method

te station sen a not cati

oL A 47 Bt LS TP ) Gy Sl smim

nethod conprises the further steps of: updating,
coHpled émthe gbnisal station by sdichvorksihe SHotbskomsising B é@P% ek
to thereby reflect 15 the seizing of said set; and
commuresizhlishigg, bigythe bentad statian, astisitof dmformdtenugiat evhilable network
list to said renote station. According to another

10 résResk; of the present invention, there is provided a
nmet hod of obtaining resources, by a renpte station,
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resour ces, —and publlshln the list for said repo
of resoienes in he ligeto H’é@c%’gﬁbﬁ‘ftﬁ%qfh ghe methp geImBrises ﬂ@fh@rther steps of:
renot e
updating, by the central station, said list of available resources to thereby reflect

15  the seizing of said set; and
communicating, by the central station, the updated list to said remote station.
According to another aspect of the present invention, there is provided a method
of obtaining resources, by a remote station, in a system in which the remote station is
coupled to a central station by a network, and wherein the central station performs the
20  steps of establishing a list of information about available network resources, and
publishing the list for said remote station; the method comprising, in regard to the remote
station, the steps of:
idéntifying a set of said published resources needed to establish the connection;
notifying the central station about the identified resources; and

25 seizing the set of identified resources to thereby establish the connection. '



station, the steps of. identifying a set of said
publ i shed resources needed to establish the

w@oaeesson; notifying the central station abpC/AUn®4/000529
identified resources; and 25 sei zing the set of
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network, the system conprising: the network; 5 the
netwioth, dhe syisten edmpisieg: conprises: means for
establishing a list of information about avail abl e
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to saile remnrtdseatizirlavmidmcoxﬁﬁis@snor ding to anot her aspect
of the present invention, there is provided a centra
10 means for identifying a set of said published resources needed to
establish the connection;
means for notifying the central station about the identified resources;
and
means for seizing the set of identified resources to thereby establish the
15  connection; wherein
the central station further comprises:
means for updating said list of available resources to thereby reflect the
seizing of said set; and
means for communicating the updated list to said remote station.
20 According to another aspect of the present invention, there is provided a central
station, adapted for operation in a system in which a remote station is coupled to the
central station by a network, the central station comprising:

means for establishing a list of information about available network resources;

means for publishing the list for said remote station;
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station, adapted for operation in a systemin which a
renote station is coupled to the central station by a
wmeiomo93ss7 t he central station conprising: nmeanBCT/ap2004/000529

establishing a list of information about avail abl e
network resources; neans for-publishing the list for
said renm tatlon; . /0958 .
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lishfor s#itl rerhotiedemtionf the demets ctatioe somprisihgr eby est abl i sh
the connection. 15 Qther aspects of the invention are
al so dhepat IselentiBideed sétasTihidpiHzhed rdsberces awvéded o @s@blish the
or nore enbodi nents of the present invention will now
c ribed wwth reference to the draw ngs and
appendi’cies, in which: Fig. 1 shows a network,
arranged in a star topology, .in [ the,.discl osed.
20 di gi?f‘raiﬂ% rAQuEEeg ety |SE?618’9iaﬁdﬂqmtcfg%ﬁfgfflﬁﬂ%dsrcea%mﬁe& and

racti ced, .
P means for seizing the set of identified resources to thereby establish the

connection.

Other aspects of the invention are also disclosed.

Brief Description of the Drawings

One or more embodiments of the present invention will now be described with
reference 1:.0 the drawings and appendicies, in which:

Fig. 1 shows a network, arranged in a star topology, in which the disclosed
distributed resource allocation technique can be practiced;

Fig. 2 shows an exemplary remote station architecture (also see APPENDIX B);

Fig. 3 shows how the central station and the remote stations update topology
map information;

Fig. 4 shows how a remote station establishes a connection by seizing needed
network resources, and how the central station updates topology map information in

response thereto;



Fig. 2 shows an exenplary renote station architecture
(al so see APPENDI X B); Fig. 3 shows how the central

wGar@iioeseand the renote stations update topol ORYT/ATRP4/000529
information; Fig. 4 shows how a renote station
est abl i shes a connection by §8inng needed 25 network
[ COOMERLSS Stk NRW (DG o Ak Mt B8 BRecion, and how the
t opol O map rntornmati on 1n response thereto;
2004/ 095867, PCT/ AU2004/ 000529 .-6 Fig. 5 sho how t he

PR SBGR Hpdis PBIPEY ABRDAB= BhnEE BT TR how ¢ he
central station updates topology map information in
r espofé® 6t fhepepdragmegt 0@h§ﬁ%@rglf¥¥7%gﬁient of the
network in Fig. 1; Fig. 7 shows an exenplary central
st at i @ig.drshbivs @nteneraplaseeEnaBREMDINard)itecBiré(sge APTIGRES A);
a System Description Language (SDL) diagram of the

s Dynanipgs, ResO 6 SSyVRALDREBIH o ASe68ceP@DIL)0diat At of the Dynamic

Di st ?}Eggljt ed Resource I\/anaggitnent iignt (l%RI\/C% in the y

I{e’zg&%ee ﬁ@%ﬁ@ht ﬁf&eﬁg Pﬁjﬂ Q)\P’Stb@rb%ugédaﬂ%?ﬂﬁré’{ Ilq\gﬁleagement Client

annel ection / Retease Process part of

' i byt ed Resour.ce Managenent Client (DRMC) in the
(B@%(E)emg{l%f ©S BOI?Ji g. 10 shows an SDL diagram of a
Resource Map Broadcast Process part of the
Di st r iFigi9ethorssw e dgray ehthsClrapdlerelqeipb Relgss Rrocess part of
central station; Fig. 11 shows an exenpl ary protocol
tlst Biskrifuted RéspurvetMandgementfTlgent (DRYEES) in ARPENDItStE)on;
Fig. 12 shows a radio resource allocation exanple; 15

10 Fi g ¥ doanswhlah§DIabiayenteboResmipde Mep Beoddcast Process part of the

Architecture with Direct Video Broadcast (DvB); Fig.

PR P ol S ORgpeehgades r

Fig. 11 shows an exemplary protocol stack for the network of Fig. 1 (see

APPENDIX D);

Fig. 12 shows a radio resource allocation example;

15 Fig. 13 shows Alternative Embodiment Network Architecture with Direct Video

Broadcast (DVB);

Fig. 14 shows an example of a physical layer architecture that can be used in the

network of Fig. 1;
Fig. 15 shows an example of an Outbound Super-frame Structure;

20 Fig. 16 shows an example of an Inbound Super-frame Structure;

Fig. 17 shows an example of a link layer message format that can be used in the

network of Fig. 1;
Appendix A describes an exemplary implementation of the central station;
Appendix B contains an exemplary implementation of the remote station;
25 Appendix C describes an exemplary physical layer architecture;

Appendix D describes an exemplary link layer architecture;
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Fig. 15 shows an exanpl e of an Qutbound Super-frane

Structure; 20 Fig. 16 shows an exanple of an I nbound
wEapeofssanme Structure; Fig. 17 shows an exanpP@r/aii2m4/000529

l'ink [ayer nessage format that can be used in the

net wor k of Fig. 1 Appendi x A'descri bes an exenpl ary

cont aPRReRpicl fisribeS o Sk b A0 roRRE HidbaBinent protoco

station; 25 Appendlx C descri bes an exenpl ary
ysical layer architecture; Appendix D describes an
exenpl ary link layer architecture; WO 2004/ 095867
PCT/ AésppendigoBsiescribep am gueraplaryEeribtocend packsh transmission method
exenpl ary distributed resource nmanagenent protocol;
ussidin Appsataork of Kigskr i bes an exenpl ary end-t o-end
packet transm ssion nethod used in the network of

Fig. 1. 5 DetaipqgildepesdrifticdinthainidBag ness Mode
Wiere reference is nade in any one or nore of the

acCOnRAY) g dEANERL ) erl GRS ANGHOSE hELLS Srﬁ%'an&/“%' Ewings to

have sanme reference nurer al ose step

feat es. have t he oses of this t ion

SR TS: WORE L7 O HESBEF AT FIALS Rl e D00t b thdor eatues
contrary intention appears. 10 It is to be noted t hat

heveefoditke pwepsss of dhin mmﬂwnﬁhq FRane E@@Rglt(éhwdop%t&q@nmless the
and that above relating to prior art arrangenents

cotkay éntergioti apperss.i ons of docunents or devices which

form public know edge through their respective

publ i g@k it®Be ABEHIAhatUBE disSkissibns Toaklnéd N thdEBackground" section and
interpreted as a representation by the present

tﬁa@ \égwe%l(aﬁ)lg ﬁ&taﬁpérre?%gﬁfeﬁt@ rx‘élatettg scﬁééf&hs%?gH%ﬁérﬁs or devices

mfvdces Bny Way Torm part e common gener al
V@éﬂb y gpgwg'cg]klll&v 3%%%3')%%53]?%5 Bn p%ﬁw%f%l L}bil()%\&% and/or use. Such

should not be interpreted as a representation by the present inventor(s) or patent applicant
that such documents or devices in any way form part of the common general knowledge
in the art.

Radio networks use a combination of Frequency Division Multiple Access
(FDMA), Time Division Multiple Access (TDMA) and Code Division Multiple Access
(CDMA) as generic schemes for the sharing of radio spectrum. These well known
techniques allow network operators to create channel pools that are typically allocated
between remote stations and a central station, in the case of a ‘star’ network topology, for
the duration of a particular service requested by the user.

Communication may then typically take place between the remote station and the
central station using either circuit switched network allocation where a pair of radio
channels are allocated in each direction between the remote station and the central station,
or using a packet switched technique whereby short packets are transmitted over the radio

link using specified time reserved packet allocations.
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(FDMA), Tinme Division Multiple Access (TDVA) and Code
Division Multiple Access (CDMA) as generic schenes
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techni ques al | ow net wor k operators to create channe
pools that are typically alloCated 20 between renote
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the renote station and the central station using
radip metweskraseess sehimeciseperibicalbr tesaribek B iaovatalligragtess scheme, but,
pair of radio channels are allocated in each
thé g@etdl prinbipteveahl bewppliedtt anysgeatiioradinukettvoek. cent r al
station, 25 or using a packet sw tched techni que

wher ebhesdifldsel AEk RSt LdScARS Bl dré L plified distrétilited system for
l'ink using specified tine reserved packet allocati ons.

Hnall Aa/nﬁ’e%%%g%céﬁ{a@yé@%{r% %%?% a’l yﬂ)%gﬁiﬂaﬁ&ll Bﬁﬁger?, without the
arrandgenents 1dentify a systemior tHe assignnent o

radio network circuits between nul.tiple use USI .

rE et Koo meng e eebiedi s mingasthet fogty. Whilst at the
networ k access schene is specifically described for a .
sgmedime pet weteaing oo direchappel unit reseiyehepssptional femplegity issues at
could be applied to any generic radio network. 5 The

thie SetcomgEaghrSdaigpanment s describe a greatly sinplified

di stributed systemfor the managenent of radio

channgtis, $haoed aneR@R 18900argpdiRtd efar adpols®r shat supports the
wi thout the requirenment for a conplex centralised

citfiﬁﬂt)&e@ %é;é@ﬁé JTR0A ?nﬁx%lh@&' A }éfn?tmita{tﬂl A flRides 8Bistributed

I me not ering 1ro e channel unit recelver

eratigonal conpl exi ' es at the t y_Earth
RN EG MadepoRegt CenhiRESMCR Sofe Moot R pifiie o o remote
star topology that supports the distributed resource, )
séatloadﬁaweéwrg@ztwhpw&)e. CXERRIERY igpiemesrationootithe reppis stgtion 119 is
Di stributed Resource Managenent Cient (DRMO)
desdribedrie ABPEINDIXSB withimferegeoty Hig: @rofecengralastaidon 104 includes a
processor (not shown). An exenplary inplenmentation of
IiBRIDURIIOR Es08EcR INVI@ihgdhBnt Servele@IRMISS doftiwardRREMNDE X886 running on a
wWth reference to lgig. 2. A central station 104

cjeﬂﬁitl%ﬁﬁ)n%rocessor (not shown). The DRMC 1801 communicates, as depicted by a

80
o

connection 1802, with the DRMS 1806. Other remote stations 1808, 1803 and 1809,
including corresponding DRMCs 1805, 1804 and 1807, running on respective remote
station processors (not shown) communicate with the DRMS 1806 via respective
connections. The central station 104 communicates with other networks including the
Internet 110 and the Public Switched Telephone Network (PSTN) 109 via reépective
connections. FEach of the remote stations 119, 1808, 1803 and 1809 are located in a
geographic domain. Thus, for example, the remote stations 119 and 1808 are located in a
domain 1810.

The central station 104 uses the distributed resource allocation technique to

distribute, or publish, information describing the available radio channel resources to the
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15 Distributed Resource Managenent Server ( DRMS)

sof tware nodul e 1806 running on a central station
wWEe@emssoer (not shown). The DRMC 1801 conmuni CBCEAU2@$/000529

depi cted by a connection 189%; with the DRVS 1806.

G her renote stations 1808, 1803 and 1809, including

re%%té §1’3 88 1 1%0? %ﬂgf IS@O%hﬁr]ﬂfo}rﬁth(m fs%%‘n‘%g t&8s a ‘resource

espec rve re I'on processors
ni cate he DRNS 1806 la respec

toé’B c@?%n&svt\f%é’i%%ﬁ’ﬁtpﬁl 15 s‘?t“ii‘flg 08 §4 8% @WE“H? 58‘?‘81%1 b3Sy, n one

other networks including the Internet 110 and t E
apgiiglementithe prblication of Mshespacosrap s pstiymadysipg 2 domain specific

respective connections. Each of the renote stations
brbh8cast pABocal 808candindl309 specifit cestuest inap sassqpéased apthi the domain

domai n. Thus, for exanple, the renote stations 119 and

14808 ﬁ%ﬁsﬁe@c&te@ ¢hd dbrRectib@EER02 18d 081 LYo Therespettivalremote stations
statlon 104 uses the distributed resource allocation

f t ifi
1EEEATI 80 it Mebld i s B SOy bR AR o @lanncters specifi
t he WD 2004/095 7. PCT/ AU2004/ 00052
B PHE R 0. TS PR OBy %u%P%ngi?%étﬂﬂ%O#nf‘ channels,
referred to as a_resogurce tqpology. map S .
a3 WEB erareading gneif rangiamaton g Rishe evealﬁhﬁw obgngel capacity,
In one. arrangenent, the publication of the resource
andgndrgy persity ronﬁe&bhmamgel & themesonreeplooiain £810r oadcast
protocol . Accordingly, a specific resource nmap

assoc patietbsBintch td $pedifit Qo lasirtehddoghapblicaires. This allows
t he connectlons 802 an 1811 to the respective

tl{e e%tb Scontréh88e J)E ABourlB R8RS %Qﬁ{lﬂﬁﬁg the parameters of
IS S a St of nefwork resource parameters

2&%&%@5@5&% RS uhe TR ztenczo%%agtnhﬁesaze o g resoure
wel | grow ding ancillary infor relatin %fo I b
dpmelr@ma lepithe potwerk shsiernel 800a9ate nfey dRereasig 8‘9 1c volume, by

density of each channel in the resource domain 1810.

vifyifgadie nesber of chamelsopsr dapainsacspudingly.c Tloisa fon gxameple, if the
geographic area. This allows the systemoperator to

eRPSRtddotratiReins h Z28sdice! €5iAalh CiecaRERiundedivbBd]ansd, ithg dohmin can be
paraneters of the correspondi ng resource topol ogy

dMBBed TR sl ShMI1dr AR Phchl B uifihg FesPhesbliRet BSRUEICRMand. The
converse operation is also possible.

Fig. 3 shows a process 1500 of how the central station 104 and the remote
station llé update topology map information. The remote station 119 determines if a
specific ‘resource topology map’ applies to it by determining the current geographic
position of the station 119 using, for example, an integrated GPS receiver 115 (see Fig. 6)
and accessing information stored in memory in a local Personal Computer (PC) 1900 to
identify its current resource domain. The information that the remote station 119 requires
to identify its resource domain may be programmed into the remote station 119 as part of
the manufacturing process, or published, eg via broadcast, over the outbound channel 101

(see Fig. 6) using a process similar to the resource map broadcast process. Based upon
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domai ns enabl es the network system 1800 to scale with
increasing traffic volunme, by varying the nunber of

w@ bannedss7 per domai n accordi ngly. Thus, for exeempAB2004000529

the 15 expected traffic in a yesource domai n -becones
undesirably Iarge the domai n%an be divided into

seyer al. mai ns, .each . re e :

et Bo s et PR3 EPEE Sl ARioEPEy GERAIARR resource
possi ble. Fig. 3 shows a process 1500 of hom1the
TQHWRE%W@%ﬂ%#W6ﬁ>4O4 and the renote station 119 update

topol ogy map information. The renpte station 11

det er hasodess BS00@namensies,i lavingasgare de th%wtr@bjytaﬁﬁp 104 which is
applies to it by determ ning the current geographic

degisict ioanhefeft dd stdtdfdg. 15 Yithsd stgp 15@r whichrgdtewhether the resource
integrated GPS receiver 115 (see Fig. 6) and

N TIRORELY nhaps Ard QG4 ific, and
t«%ﬁ)@&é/srhs I %9 egﬂtiéeﬁriﬁée%%t@ﬁ%ﬁ ‘Ee'gl T:Egent@?‘f yaﬁblst 19 @filin specific, and a

pgc?c%?ﬁugéfo% 1 n&%%ldpﬁe 'a{wlepfog%aéfhogeotglf@guct MindifMLLas 1810 in Fig. 1

e F esource donal n

may  be progra into t enot e stati

16 pbdmngs A HatePrs® ook esecdy shffe fea, P85 avogv t0 a step
br oadcast, over the outbound channel 101 (see Fi

1682.ndha stapot¥Psupsdateis|the tapelaghianems $éisF Hé ¢ S@po]é@g abgﬁadcasts (ie
process. Based upon WD 2004/ 095867 PCT/ AU2004/ 000529

publisHeblethd erpidatad itagoledy inbs te ull tiententots statioss (gnidiomndhi808) in the
renmote station 119 knows which resource topol ogy map

SRR 5'15 ﬁe@tlbﬁ (ie TiRe opf PRE PiocéR0B 005 MRACHSactddWEACRGo the step 1501.
regar %o the central station 104 which is depicted

Dk h%ttlg S{lé st\%ﬁrlgﬁf' # gettl 9 not?’req\ﬁgé(i" {h% rdi3d 1500 is directed

source opo ogy maep in

guestion needs to he a ol o s ,are. donmajn.
tyraPraOw Bk 1 aeréii(ﬂ bourd B S0 AR o AT Blcd ina sep
for each geographic domain such as 1810 in Fig. 1. |If

17p8 a0 Figy 5). riggegsithestep 158 process 1500 proceeds

according to a YES arrowto a step 1502. The step

1502 uptaiesghildeo tiepehogystabms sadl rthewsiatibn 419 ireBigl b0Be process
broadcasts (ie publishes) the updated topology map to

lglgb chiGnBEDN R 85Rbi1 1308 whed del@maied HSEH )grafihud peitidd, and thus the

main in question (ie 1810). The process 1500 is then
c%&‘r%s%%%ﬁmg%%%‘éra%ﬂmt Jb“?naﬁltl %1@ 1]85f9)10f the remote station 119. A following step

1505 selects an appropriate outbound channel 101 (see Fig. 6) from which a subsequent

step 1506 reads the relevant broadcast topological map data that is relevant to the station

" 119. Thereafter a step 1507 updates the topological map data that the remote station 119

stores locally, after which the process returns to the step 1504.

Fig. 4 shows a process 1600 of how the remote station 119 establishes a
connection by seizing needed network resources, and how the central station 104 updates
topology map information in response thereto. When the remote station 119 wishes to
establish a connection for the purposes of providing a requested service, the remote
station 119 selects the best available radio channel using the information provided by the

current resource topology map. The best channel is selected using a suitable selection
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Returning to the step 1501, if updating is not
requi red, then the process 1500 is directed by a NO

wa@eooemodseck to the step 1501. An update event HBGD8U2004/000529

(such as is depicted in a Stﬁ 1703 in Fig. 5),
triggers the step 1501. Fbvi'g'regard to the renote

h th tat 1 19 F
o3 Bt S5 e S h e e B %@V{e%af&l% qubound channel.
Tbgtrq%r@gtlﬁgqqu Fﬂ% gllejégg %%rg ﬁBQ g &1862%' 1%%'@? %1 ) t%g%gy ap ﬂlngate by the central

renmote station 119. A following step 1505 selects_ an .
stappr d4 ivdiich ten hocaddasih ﬁrmmda@@ﬁop@legy mag. togthe fdogipin in question
whi ch a subsequent step 1506 reads the rel evant
1prmaneasiforiipe odg Gahotwegatitak autthas 1888 o€ ithey anw-aveilatie network
station 119. Thereafter a step 1507 updates the

résSQI%SOg"Hﬁé dﬁﬁ@tedﬁlcﬁwst RBt othbe réBoBt fatfingt dtatinkd withth the same
stores locally, after which the process returns to the

<S58 ot PUEUSHT SEP R A0 ey
o B R LSS R BRULAR. S5 o e i

response thereto. Wen the renpte station 119 w shes

1),owiths ealssling stepc d@RE cthabriletesmines eif par prapegtiey (associated with a
provi ding a requested service, the renpte 25 station
cdhthuahton sestion) fsais theasmblishiatle If thiti i nohthermake theinrilge pilegess 1600
information provided by the current resource topol ogy

5B Rys A N© BESH vadiengk ste? Rl e ¢t Révaisk BGoansdtiohdbt®Ebe established,
sel ection WO 2004/ 095867 PCT/ AU2004/ 000529 -11

tlgel rpllgor?)ge]tsg 31%69 [18%s & FR! 0\9 r{gf_rg”éﬂe 008t Y&Hcts an available

ound channe his constitutes an

pdat e eve Q8 that tri S dat
infpupe bR Phie il@ﬁ%f??l&r?d {3 St @ﬁhﬁ%kg%g&ag qaeﬁﬁﬁed in the
updat ed topology map to the domain in guestion
stepus0p mﬁ?dﬁ«magﬂoﬁoﬂewmgem J683 ndo s silursces theggngp station 119
the now avail abl e network 5 resources. This update )
aall laoresouatd netifivation enmsegesimthieoweiscteddnboundgchannédi nThisdriggers, as
same resource domain to update their |ocal copies of

dePRted By SOMRE 48R0 1160V, atllision dedbion 6RHS 606 PRrformed by the central
cormences having regard to the renote station 119

S DSyl B8 RS ER A75 Bh e rocss 1600w
referred to the central station 104, follows a NO arrow to a step 1605. The step 1605
triggers an update event (see 1508 in Fig. 3) for the relevant resource domain (1810) to
which the remote station 119 belongs. In a following step 1606 the central station 104
creates a context for the session that has been established so that all further packets
réceived from the remote station 119 are appropriately routed (this is described in more
detail in regard to Fig. 6). The process 1600, in regard to the central station 104, is then
directed to a stop step 1607. Returning to the step 1604, if a collision is detected, then the
process foilows a YES arrow to the step 1607.

Returning to consideration of the remote station 119 after the step 1603, a

following step 1608 check to see if an acknowledge signal is received within a
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comuni cation session) is to be established. If this
is not the case then the process 1600 10 follows a NO

w@eeoamoisetk to the step 1601. |If however a conPET/AU004/000529

is to be established, then th; process 1600 follows a
YES arrow to a step 1602 that Sel ects an avail abl e

Pz%m%‘??“ FARE Sindt e Séﬁia‘f' ?Egﬁ’ 183 BRicalthE féElo collision
A .
ha R c?eéecge\ﬁ 2[2 tlflaggn %ﬁgsggg %‘ Eegelﬁ’S i efl@g{ 1{1181;1] rhe process 1600 is

message on_the sel ected i nbound channel

diteptgg g?}é a ¥ES1mreiEpce edicpy 1908awhieh larﬁaewn%@dx indicates that the
coII|S|on detection step 1604 performed by the centra
cehmiction ha®©Ueenl fropdrly estattlishdd. 3f an tlwrotbidsnddhe deltnogtedge signal is
collision then the process 1600, now referred to the

o€ RceBled Sh @id AWM timE othk\We BrobédsaABNOVs Uiredted b§h NO arrow to a
1605. The step 1605 trlggers an update event (see

%t%g’g& 1] @hﬁh 11?@1%5’(& thhitfe EGLRYAM ndsGRPHEGH rggé'[g) &stabhshed

he renote station 119

follo ste 1606 t he Lon 1

a conﬁ% gFPShg g%@%ﬁoiﬁﬂtéﬁ % %% 5%%9§h %0“m the
that all further packets . received fron1the re

cenpiciign, 'cllzéghcawh%\ﬁertez rSfasior| ypdatsa terplePhmep; iglo Mmation in response
described in nore detail inregard to Fig. 6). The
theretve SEhel pOCess | 1709 egrmebnices, hheing eegardlto gheatenete $@Kion 149, with a
then directed to a stop step 1607. Returning to the

t&stiap st§O#701i thafdeeirhingé dMthecodféctiohcekstalilished ihaccordance with the
process foI lows a YES arrow to the step 1607. 25

p??&e's’ér i consisge @Jrh%w‘i’if 1 gs iR cseS Hiadhnl 188 pddess follows a
ter t e stg 1603, a I'owm ng step 1608 chec£

2}”6@ W&ﬁ%ﬁs 6 g«zsg'u:?ceg_rg géevne g]tfe@?{rlng% go ) eVéQntral station
DHa s 50 V13165 bige S50 depiea i apgd grom 5075 o

acknow edge signal is received in tinme, then the

spationd§4 WIBEOit icausesia stept1FA3 by triggvES vpdatmevent (see 46@pin Fig. 3). In
1609 which is fact nmerely indicates that the

aC @llRdihg afepha30h el cphgslesthiyored0abddlabedhe kuthip thgext that was
ot her hand the acknow edge signal is 5 not received in

egﬁﬁhﬁiehqyﬁﬁ]e Etbﬁr‘? 606 lﬁ?ﬁ‘lé aﬁélo&‘fﬁﬁﬁ O BR S Wdo%ﬁﬁﬁﬁa%k’ at a step

NO arrow to 610 which indicates that th

1%9 "5 %éa? ﬂlsé @e%{rapgtguorp h8p eﬂe&nﬁ%&%@ lthec' Qég 1702, the process then

terminates at a step 1706 in regard to the remote station 119.

Fig. 6 shows a fragment 1904 of the network architecture of Fig. 1. The network
provides a two-way channel allocation between a user 103 and the central station 104,
using the distributed resource allocation technique. The arrangement uses a packet data
structure conforming to the Internet Protocol termed UDP or TCP/IP. This protocol is
used to support telephony using standard Voice Over IP (VoIP) and other data services.
Using these techniques the network can support circuit switched or packet based services.

The remote station 119 comprises a radio modem 100, the Global Positioning

System (GPS) receiver 115, and the Distributed Resource Management Client (DRMC)
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Fig. 5 shows a process 1700 of how the renote station
tears down the connection, and how the central

W@ e@tiogiseupdat es topol ogy map i nformati on i n rEGPANS®4/000529

thereto. The process 1700 conpences, having regard to
the renote station 119, with 10 testing step 1701

ngdol?ﬁie g%d e%@uﬁ%ﬁi Cial%ae E&l‘gmﬁﬁﬁg‘g&t L plflgﬁt};ﬂ@gﬁ]i‘)jfﬁg? éoie{bgn%eected to the

ccor dance w process “1600
torn down. If this js,the case, then the proc
PP HRIOR UYRES actRird 5ol SRigkaqe 6ommaHion Jefqd ) or an Ethemet
resource release notification to the central station |
camectioni doj sippetP telpphony Expentmggn be Pndo¢s the prneqte gtation 119
by a dashed arrow 1707, to the central station 104
préédes d path desesnahs PEP] IDPOBdt ostbndapd) esutant Lipthat & @weetted to the
(see 1508 in Fig. 3). In 15 a followng step 1704 the

PRGNS 1@, %%hbﬁcﬁt $QAd-dRhe TR ShbAR dr%hid%_ﬁe eReMRXEqiifatuse of an IP
was established in the stéep 1606 in Fig. 4, after

t: ] t t j

LD B PERRE RedP Pt SR RRE B Mlorft D188 bR abure C band
ste 702, the_.process t.hen t.ermnates at te 6
oo T et HE P Bovbe DA b 15t ol s4dBt
fragment 1904 of the network architecture of Fig. 1.

The ndbgsertralxtationohd Fempsisespna eiymersehirungd| rpdie phapppl modems
bet ween a user 103 and the central station 104, using

105 end a stnibbrid £inbowrlahanree] alddematl06n Anesxiemiptpue imfllementation of the
arrangenent uses a packet data structure conform ng

ckRtrdl NGtatioyt eroaets Qeeki®ed!int APPENDDE Ar witbPidfflendhits Fig. 7. A
protocol is wused to support telephony using standard

i
r%{ﬂ{é@gx%g evide f(MOJf-){%’)m%E qmoiihj%%onﬂ@étﬁ)nst%r b GeshdardRdudd 111 which

ni ques € networ can support circult

swi.t ched or pac ased services...25 The r

YR H PR LB e b R RRER S I $p 109 and/or the
Posi tionin System (GPS) receiver 115, and the

Imiemnet (180t e Fevll Schipm d§8nthst negy; bapaytopvibe spggdard router 111,
2004/ 095867 PCT/ AU2004/ 000529 -13 nodul e 120.

pBtddetasatudtyt hetveamihé dattiney 1éQuindntbatceaUE tatiery 104 An inbound
connected to the renote station using a standard
ch&irie®lunitnl @ iagfovedanaciheOden(igl Statidh AB) fof everyEidbeui@tfrequency
connection. To support |P tel ephony executing on the

: thapt AL LA - &R \0r 452828 R Ehannel allocati
BB LR 490, e el pon)atocsion
b%(s)erwgl%negec}g?apthli]ceposition is made to each remote station fqr 'each satellite in the

network, such that the remote station can access shared TDM outbound channels
following ‘power-up’.

The central station antenna 1903 has a gain in excess of 50dBi. The C band
satellite 117 uses various transponders termed Global, hemi-spherical and Zone beams
with different radio signal “footprints”.

A medium rate TDM outbound channel 101 is transmitted from the central
station 104 to a Geo-stationary satellite 117 operating in the C Band satellite band (6.0
GHz). The outbound channel 101 is retransmitted from the satellite 117 at the paired

satellite frequency band (4.0 GHz) to be shared between users (103) operating in the
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5 PSTN 109. To support stand-al one | P phones or
anal ogue phones requires use of an IP router 121 in
W @402t e station 119. The renpte station 11BCT/IAE008/000529
smal | aperture C band antenng (not shown), the gain
of mhich is typically be bet' en | 5dBi and 30dBi. The

tat £ 104 |
ﬁgﬁ' anne ﬁgﬁgﬁggmﬁﬁg- SMP %&H% %%oungﬂ) The system
An exe Iar | ement ati on of

1§07 ﬁw%neﬂserap%w tppefle g’égg ﬁs}b gﬁpﬁeﬂ@p%mwagﬂ Holf or zone
wth reference to Fig. 7. A nmultiplexing device 107

bpamwi des an i nterconnection to the standard router 111

whi ch provides Point-to-Point (PPP) protocol services

and i & eyficat €5 MHdz thhed PETiNoddOumh dhamet lerriek ret 8rivibps statistically
110. Afirewall function 108, that may be part of the

rll@feadddcHaauéefuppditing 1000 \ikgesr §1§%1QS@ YinRgianeQws ddfi®e users. The
Internet 110 and the central station 104. An i nbound

%ﬁ)&)ﬁ? Bt n%g) g%ﬂgé?c} %@t‘fﬁrﬂ%@oﬁ‘iatfoﬁ%ﬁ?g%@&i %ﬂcit&rbf four to

or every | uenc cont al ne

LR, Se T RELer L OB SESSLANE e ond e

made to each renote station for each satelllte in the
widthwemiote sfation enfgrnasHaot twing iliarnaielyce atbaud channel 101 can
shared TDM out bound channels follow ng "~power-up'. 20

uiheanentisaald FTimd-tivisiantattipdextd Ofotiastian. gainntlienCBMAsease, direct
of 50dBi. The C band satellite 117 uses vari ous

s&c{lﬁﬂé@%gﬁﬁﬁg tiogBetvideR Raind dﬁeﬂém$ plagddrg@ ahd @Bﬁip%&%de sequences

beanms ‘with different radio signal "footprints”.

agae 91#%5@&%1@'\4 o(ﬂf’?lgqﬂ(gjdlﬁéilgﬁnsecheﬁgél dsﬁl LTS '@&fv%ﬁltlonal codes,

e cen t1on to a Ceo- tatlonary

a?%a%hlléé&@é )zlere%reﬁrga {gge@é%nﬁgqgﬁéq% aﬂgésatfe canJc {’requc:m:}(fj offsets with
retransmtted fromthe satellite 117 at the paired

respee!|tp theechrpacjdelcpteband (4.0 GHz) to be shared

bet ween users (103) operating in the WO 2004/ 095867

PCT/ AUROSApOA0mRE: usds Bkl dimansdn aft theundbdundgelemogl 101 can be
band in the particular resource domain 1810. The

iBy&dseiin 1904 NHzdeGbHaRs Thé Mbdnldsatellito1eraysicalbi wgs multiple 72
hi gh gain regi onal coverage hem or zone

MHz transponders, and consequently a large number of TDM outbound channels may be
allocated for the overall system. Each outbound channel 101 has a flexible number of
inbound channels 102 which support transmissions from the remote station 119 at C band
(6 GHz) transmitted over the satellite 117 and received at C band (4 GHz) at the central
station 104. 4.

Each inbound channel 102 is directly related to a specific outbound channel 101.
The inbound channel data rate does not need to match the individual per user outbound
channel rate but would typically be selected to exceed or match the per-user inbound

required rate. The implementation as described provides an average forward channel

nominal per user of 8 kbps and an average return channel data rate of 2 kbps.



10

15

20

25

beans. A typical 9 MHz bandw dt h out bound channe

carries a 2 Mips statistically 5 nmultiplexed channel
w@apposIsbng 1000 user, or up to 250 simnmul t aneoRGI/ATLG0¥/000529

users. The outbound channel 101 uses spread spectrum

nodul ati on with a spreading Tldétor of four to

o A58 R P DB B U e o of

station antennas_(not shown). Alternately, .t
optbpwrslehrnaslaHie| Fapexasspic %é@%ﬂrﬁ@@@&i&&n@&%ﬁ of 2.25 MHz, and

Ti me-di vi sion-nul ti pl exed nodul ation. In the CDVA
famdets off ratam dmnselgspeatremspodddba gllecatidosgaipstyibersingle outbound
and 65, using standard and conpl ex code sequences are

cBAHRBIO B1l 6¢htioBPRIScAbed BB d10 ddd @t e tifs enfiguratisn ngf outbound and
Turbo Convol utional codes, are used including tiered

il{oi)gggé chShRBSR @ngeai dsi AN eMiriile Shniel SR foeq lt?;gl@adly supports

ets wth spect to the channel data rate.
S 0 [ e user t [ '
oRHERREberto Ry Be 8 T EIZERR M HfDRURMbLe lots of return
increnents. The C pand satellite 117 pically uses
chiiine| ez alppaied oaAeerg muepend SrinelabBiihe 1y
| arge nunber of TDM outbound channels nay be | X
al | ocZhederhote staiwnoMdruses theydisteibiteg 1830ustR Hingaton technique when
channel 101 has a flexible nunber of inbound channels

opértinhivith tisigpoal sthti@nsM mshestar fistamit topologpaiescribed in relation to
station 119 at 'C band (6 GHz) transmitted over the

132@1? |Aljfhto§§ﬂ Flo. andiusesed ¥ eshiapliGyosmemoe Sizdnsat19 hgos, 1803 and

ntra 0 station 104. Each i nbound channel 102 is

1 h§e %(F:’%flﬁ%ﬁ‘% %ia?ﬁ%ﬂsri]}é@e %g?t?ﬁcgte{tioﬁ Rt by ?gtr{gdeﬁgé?f‘éso&@% ﬁnanagement

a rate does no o mat

the individual per user outboun channel rate byt . .
toabiae Py sl Wl o kiRt OL e ELPOIE St RATPHg in which case
per-user inbound required rate. The inplenentation as

refeste stabiens wep wiadsis befweel epagiion withvaneiceniahsiation tesany other central
nom nal per user of 8 kbps and an average return

sefiahrial thd atedworkt €orofvhidhkihpsremdfe 20644 @AHSGTeive the central stations
PCT/ AU2004/ 000529 -15 The bandwi dth of the inbound

ShRREaldasdees not need to match that of the

The remote stations are equipped with receive and transmit helical array
antennas (see 216, 217 in Fig. 2) that provide 22dBi gain nominally, and are circularly
polarised. The remote stations receive a medium rate outbound TDM signal (e.g. 2Mbps)
that may be operated un-spread (e.g. 1 chip per symbol) or spread at a rate up to 127 chips
per symbol using either BPSK or QPSK modulation schemes. In the preferred
arrangement the outbound TDM carrier is a direct sequence spread spectrum QPSK
modulated carrier with a spreading factor of 4 using a rate 1/3 turbo product code FEC
and occupying a 9MHz noise bandwidth. The receiver implementétion software in the
remote station 109 can be configured at run time to operate in the desired mode of

operation. The spreading code rate and modulation scheme employed are selected based
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out bound channel 101. For exanple an inbound channe
bandwi dth of 2.25 MHz, and four |ots of return

we b@nnegdsespect rum woul d be al | ocat ed agai nst tPET/aUzyh/e00529
out bound channel all ocation gescribed above. However,
this configuration of out bouir8 and 5 i nbound channel s

I s provided.as.an exanple,..and the r o
R S P St D abg TR S osiion n the beam
from1l 125VHz to 9MHz with nultipl.e |ots,.of return
ofthe satellites bidcduring ope1abien £ad mpg beavEsd 250t HReNd channel
allocation. The renote station 119 uses the )
di st r Thainéeprated GRScreceivéroldatis msed by: Hisi igmetsstation 119 to derive the
operating with the central station 104 in the star
g&%ﬁﬁ&ﬁ&%dsﬁﬁﬂﬂ oTaNe fasts sthgsh 10D, bl at syanhionise HOnEMY code phase and
Al't hough Fig. 1 illustrates a nultiplicity of renote

clgii) %1{1&5 St hi'egsa]telﬁgsl' 17 Q?toﬂ'ﬂ)@n@a@é)ﬁ)r%ﬁﬁlﬁl idehyY isAcH et the start of

e~central station 104, the distributed resource

mapagenent . techni que perfor £ ] LI .
B S PF SPGB PR el B S fothidfce start time
renote stations may transit between operation with o f
Thisrourss) chip, symbel and cedy Pbasssyneluprisation adlos if%@?ﬂ"?lh%fq e central
network for which the renote station can receive the
staB6H 164 t6 batdoptslledl® that Heudispreading fiusgioorssarcihgindow is reduced
renote stations are equi pped with receive and transnit

sl {ﬁﬁlth@;)fcﬁﬂéssil?g'%@%ﬁ&ecﬁﬁ&ﬂ ?1Perfahy the) dispgeadd)g fimtion is not
provide 22dBi gain nomnally, and are circularly
olarised. The renote stations receive a nediumrate
CItHOUnd TDM si gnal (e.g. 2Mops) that may be operated

un-spread (e.qg, ..1 I p_per synbol) or.spr . f
i P30 % S B BN REFALpt B oo o
QPSK nodul ation schenes. In the %r eferred arr ement .

b stobulsd urreuTBI A EReH techniste; b coueal dtaice 10g deckiyes inbound
spectrum QPSK nodul ated carrier with a spreading

biuae smead§pedtrusi sighats foakechld@ive uemoteptasivndn thodetwoEc The remote
and occupyi ng a 9VHz noi se bandw dth. The receiver

s%ﬁeﬁse et AtdARinsdd WRrEDMN tdhe TDRMtecEiqicsop R ¢hn inbound
e configured at run time to operate in the desired

f%glg?eﬂcgreszo%r&p ergl i &5 eﬁ’éjidr}gctcé% flerdcat rc%%dspectrum QPSK

I'on Sschere errpulnoye are sel ected base

mzo%%ﬂtgc? ga%r?grs F\:v(}‘;lill éA\ %Jp?rggddfrllg Qa% 02r90f 13 %ging a rate 1/3 turbo product code FEC

with each carrier occupying a 9MHz noise bandwidth and providing a 128kbps maximum
user bit rafe per carrier. At the central station 104 a single burst CDMA demodulator is
used to demodulate all the timeslots and spreading éodes allocated for use in that spread
spectrum frequency band. These frequency bands are equally spaced on a 100kHz grid at
any frequency within the nominal 6 GHz frequency band.

The inbound carriers are direct sequence spread spectrum QPSK modulated
carriers with a spreading factor of 11 using a rate 1/3 turbo product code FEC with each
carrier occupying a 2.5MHz noise bandwidth and providing a 128kbps maximum user bit

rate per carrier. The structure of the inbound resources used is illustrated in Fig. 12. This
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upon adj acent satellite interference considerations
and renote station position in the beam of the

w@ ai0e09isse 117 during operation and nmay be varP@HAU2004/000529

accordingly. The integrated GE receiver 115 is used
by the renpote station 119 to derive the geographic
Si ti @ e _renot I,0 9 Lt O ' S
Sl R R SR b Pl oy gl YOS IDM Rarrers i
satellite 117 (eg conpensate for channel delay) such
termpd 4 FRASESHN FPURny burst and code sequence i s
aligned to within 25sec of the GPS reference start .
ti me. Thehrastiouessmrcec birystursyvasd| inathe prediargsh ggangement consists of
synchroni sation allows the receiver of the centra
teingfission1Sbupo chepdsdt sfobiee dutbouich DM harmibirsgsr padionsgly described
function search w ndow is reduced such that the

REREAES Iviith FONCInboSflichRtr Qadle f}fr@ﬁﬂihghﬁ TDSRUEBNIAYstructure as
function is not 10 excessive. The central station 104

. X r . . Sl

e R0 CRTPRICIRAREE Sl S LB SRty be used to
.central station 104 receives inbound burst spread ..
ieggdnonsnl gAY FEPETaTH TV E PSS PUMST U, PUhoT rpfig resource
network. The renote stations use a comnbination of
sgDMaresrhatTohrimplernent dirediselosed naieagerpents eaygll avells

frequency resource. The inbound carriers are direct

sequeride gpstetchaspsattliiteni IGHSKsedodelagttedsmsions bstwieen the central
a spreading factor of 13 using a rate 1/3 turbo

PARAUCH4 aRdaeible stfiddd EBCAnEakidd Qérs@CCTiyY hogt af Ivizatellite is a
noi se bandwi dt h and providing a 128kbps nmaxi num user

g2 SuRE e e By LS IEL BB Mt et
al l. t1h4e H&?Sl ots and spreadi ng codes all ocated for

nozunl - GHZIIBEICYy 20 spect rum frequency band. These
frequency bands_ are equally spaced on a 100kHz grid at _. )
any f risglehpipcodursl Rerapeetivee theneneraion of the syt dgpisieddn Fig. 6 is
The i nbound carriers are direct seqguence spread

e akesarihe@P8kvinp disgatleth pedicnlagrte Rigsh 8alG pFigad shows a System
factor of 11 using a rate 1/3 turbo product code FEC

éstHp8RE Danginbs (SDLYaRgRY Bt BiskldiedRestrdeamdnagtintent Process
and providing a 128kbps maxi num user bit 25 rate per

R0 B8 RS RS i CYBIDIRH i otisebion i
d:) S c/>v€\suzao és{tgn(l) %gs%ription Language (SDL) diagram of the Channel Selection /

Release Process part of the Distributed Resource Management Client (DRMC) in the
remote station. Fig. 10 shows a System Description Language. (SDL) diagram of a
Resource Map Broadcast Process part of the Distributed Resource Management Server
(DRMS) in the central station.

Returning to Fig. 6, the network 1800 or 1904 using distributed resource
management can be operated in what is referred to as an “implied mode”, or a “normal
mode” or using a combination of both modes. In implied mode the remote stations 119,
1808, 1803 and 1809 are provided, as part of the manufacturing process, with a database

of parameters that define a single channel for each service (e.g. frequency, timeslot, burst
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-17 inbound structure when associated with a single or
mul tiple outbound TDM carriers is terned a

WO e@n®9§8esi on group. The radi o resource structPCEAUS®E000529

in the preferred arrangenent ?Qn5|sts of transm ssion
groups conprised of one outbouhd TDM carrier as

RESOOUSIeY sdeiRs rth?ﬁ'gay Be &%a%&&?%ﬁgﬁé%&g r s{aﬁgff ¥ &ch resource

carrlers eac rovidi‘ng ure
Ilustra radiQ resource. stru ure
dogiaff ' BbEA b hetol iyl st 1P iRt seriont Lt
di scl osed arrangenents, however there are nunerous

te FElest chamiels for eprpticn Witheui geqsivang emawtbaend Ganpete ment

t he di scl osed arrangenents equally well The

geost dthednbewing alesdriptive isldifedte] toghel“damabiage” of operation. Normal
transm ssi ons between the central 10 station 104 and

m&feodnd iatplikd ansle bbBratintl nvdyCer-¥aESia-a ddtRoke Abtve®dr thd@hannels and
satellite is a transponder that receives signals at a

a@é?)'&la'f@i re@el(%llé nfufs? ge %ﬂ&é/atépgn L&k anSHL gﬁsﬁ, BETL@bel$ to those remote

nom nal frequency. Froma proce
eratipn of the systemdepicted in

%ﬁoﬁ?@ﬁr&%ﬁﬁg]x@gg@pg@%&P havi ng regard in particul ar

to Fi 10. Fig, 8 shows a System 15 Descri ption

Langu%géeTStBLﬁtatéqnaép%‘i’ﬂngf itg pesitiont makes eferase dp ca locally stored

Managenent Process part of the Distributed Resource

drtahesgerfefiequeneye and caRVI)odationshéorrtbatoarea §tesdviron dofiaty) in order to

9 shows a System Description Language (SDL) di agram of

stlber £hpevifid ofbetd chihnkl, 4l &aﬁﬁtd:’[déﬁﬁﬁﬁt}ﬁaédrrééf)oﬁdh@g Outbound

Di stributed Resource I\/Ianagerrent Client (DRMC) in th

TONTRhEn. 20k @Bquifih® thal Bu ?Jbﬂﬁ% gﬂ)l\@éﬁ&ﬁfa ﬁ?/a&h%r Rl f%n demodulates

Language (SDL) “di agram o Resour ce oa cast
S e, Bistri b ed R sour ce nment
t}%r 9 %Sfl ar%lDé%gses tleli][t]ﬁg as é?ﬁl{r{? e FPPreRs} UPG TDM. The
t he twork 1800 or 1904 u5|ng dlstrlbuted
f"rf%%s gratign r?iij’é’r?é ﬁhe T@S?%V%Slé%rsﬁﬁ% ilﬁdl%%latl tp gnsure its antenna is
referred to as an "inplied node", or a "normal node"
opiimaky rginied ehritha desied ssftellitst tsing demual or ianmnegd prodedures (see
the renpote stations 119, 25 1808, 1803 and 1809 are
prcodirded, and indfig. f t he manufacturing process, with a
dat abase
The remote station now monitors all Outbound TDM channel slots to collect

system information broadcasts that contain the resource map specific to its current
resource domain and stores the resource map in dynamic storage (see procedure 5 in Fig.
8).

The broadcast information is divided up into subgroups that are referred to as
tables. These tables may be further categorized as either static or dynamic in nature.
Static tables contain information that does not change frequently -and therefore may be
transmitted relatively infrequently. Dynamic tables however contain information that is
frequently‘ updated and therefore must be transmitted often. The resource map is
categorized as a dynamic table and therefore should be kept small and must be

transmitted frequently and immediately upon command;



10

15

20

25

of paraneters that define a single channel for each
service (e.g. frequency, tineslot, burst WO
wWQ2MNIB6867 PCT/ AU2004/ 000529 - 18 durati on, POO&p2004/000529
service) that nmay be used by the respective renote
station in each resource domain in which the renote
stati wll operate. .The re t at . ans e. t . .
dat abgg%geso?rge eORE %nsr?&Frs%P#%}e%c?g&eérta |Sg%§cvﬁnt%§§tg while one is
recei ving an outbound, carrier; The fol]low n
dypegaiei PhY w#G eblgs ceptpiadniopmatien regg DGt angt outbound channels
operation. Normal 5 node and inplied node operation
thahgrealoeated foriuse in metsowrek domainevidie infrasmetiom peniagingghi these tables
associ ated receivers nust be allocated on a one-to-one
ish@picallefiebusicyetimeslot, thos sequena, eurbsicatingnstep pedataiiog type, and
in the inplied node; A renote station knowng its

séé@ﬁie lih RPmatiGK e VHRE 86ORE 8s bOpRath@eAitay dsdc@ibedl the Grade of Service
at abase of frequency and code allocations for that

SBYSEoIED B SESETR B oL S Jr TR cops a i
RS S e S DR PG bR, 1 e, by

the signal and ensures that it has |ocked on to the
uppjpilelplei eie.¢¢ Qut bound TDM The renote station may al so

use the received signal strength indication to ensure

i ts aMheméraoteStatioptcontidoyslyanotits tte Qbouat T channel to detect
satellite using manual or automatic procedures (see

atky uPAREEHHNE %y%lemaiﬁfbrﬁlaﬁéh khd@to 8dternline if eppscketsadre addressed to

now nonitors a _ Qut bound TDM channel slots to coll ect

tlf%r%tglg)néc 'g[%&{ Hﬁhggq‘,n?glgfeg ‘i)l?(txctt)éolt(lg@et FizO71 3hd AII*’I‘ElgDIX_D) based on

map Specl S curren resource donal n

and stores the resource nmap in dynam. tora se

il dbr et ins et Byl PRIt Y RGP figh vere pre-
i s divided up into subgroups that are referred to %s
atledsitesksto tip semote stAtion ahEsgisatipn (JasdroeeaiEsyd i Figy 8)s Fig. 11 shows
either static or dynamc in nature. Static tables '

afi @Ré@plary PfodssohStaek, riaA PREADIXOD desenitops the pogitent pfthe link layer
and therefore may be transmtted relatively - -

witHid 8RUSSeYprofdtorfatewaR! ahehomBieatativanhal 4lso monitor the received
Informafion that is

signal strength, BER or other signal quality schemes and identify if a higher rate or a

lower rate outbound channel data rate may be available for the remote station operation.

The outbound data rate selection may also be used to set the inbound channel data rate for

initial access.

The remote station is now ready to initiate transmission to the central station and
is effectively in the ‘idle’ state (see procedure 6 in Fig. 8), and can access the network
using standard PPP network call start-up procedures transmitted on radio channels
selected from the list of available inbound and outbound channels contained in the
resource map specific to the current resource domain. Use of an accurate position

determining device such as a GPS receiver, allows the remote station to calculate the path

distance to the selected satellite and with the reception of the outbound TDM channel it is
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frequently updated and therefore nust be transmtted
often. The resource map is 25 categorized as a dynam c

wao aiveosmed t heref ore shoul d be kept small and PCEFAUL®4/000529

transmtted frequently and inpedi ately upon conmand;
WD 2004/ 095867 PCT/ AU2004/ 000829 -19 The resource map

a&ﬁﬁnﬁ Smake c?cgvﬁ{@{%tﬁﬁ‘ lﬁ%a%eéngitag{aﬁsgm%ﬁt%}t% gof(r:ln ns%{eufo? dlfferept path
i nformati on regardi ng i nbound and out bound channels

delays o @FEPF%EEP%% for use in a resource domain. The
information contained in these tables is typically

f r equénllgwing thestwint dfodequest treegablish i gmnedtinnges progedure 7 in
nodul ati on type, and 5 service information. \Were

Rers/frea thsuskr paihd BRh& mdtual ordsanativasedns €e. &y asdiey #PC connected to
Service and/or Quality of Service provided by that

RO 2GE - stddif @%‘"ﬁ&rcre%l {seth%o&ttﬁﬂl@ﬁm@ntbbf a"PPp &Bﬁéetlon using a

provi des I nformation regarding the current status of

RSO B B o B BB o

chan to, det 10 an udtesto tem

iFo B i AR (SRR B PG RPashgy @%@&%f%p% See procedure 26 in
addressed to the renote station using a link tayer

Hig.ot)owwl injtiases FIPFP sessiom gstablpliNpnKporedis emlrmwSpeHIﬂsc?PP request
that contai ns broadcast, multicast, or unicast link

paclyety eladﬁmas@mtmlammbc [dtamne dlat oomtizd the link dayee mddess of the
station at registration (see procedure 5in Fig. 8).

1EthGte statiof RAYE resr @R A{0A tRnSat ovef BfelseleafRd inbound channel;
APPENDI X D descri bes the position of the |ink |ayer 15

Wi € h' &oﬁ%e@eéﬁtto%eofe%&g@{l% Brougguré g?‘?ﬁ ﬁlg 10) containing

statio ereeve

ERC G T N ——

channel data rate ma be avail able for the renote

vstified that dpsee i hetra collipien degbbymEneRie statiane aewss die wme Iesource)
may al so be used to set the inbound channel data rate

Widtin thaishéralpetiod esquiredOto Tiplateethet iesaired inmap fodlomamg selection by a
ready to initiate transm ssion to the central station

r@tﬁgte s'ta%oﬁf(gé:‘ecﬂrbé’e%hi/e 43t 158, 10) @%@a‘c@ﬂl@tc@néﬁﬁﬁp@f SBE tsBurce map
In Fig. 8), can access the network

(see procedure 48 in Fig. 10) and immediately broadcasts the updated information to all
remote stations (see procedure 49 in Fig. 10) in the network on fche outbound TDM
channel specific to the effected resource domain, creates a routing context (see procedure
51 in Fig. 10) such that the current and any further received PPP packets received from
the remote station may be routed from the selected inbound channel unit to the standard
router and from the standard router to the channel unit transmitting the carrier that
contains the selected outbound channel.

Packets received by the PPP server function in the standard router are then
acknowledged by the router using standard PPP formats routed to the channel unit

transmitting the carrier that contains the selected outbound channel (see procedure 32 in

Fig. 9).
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usi ng standard PPP network call start-up procedures
transmtted on radio channels selected fromthe |ist

w@booawegisbabl e i nbound and out bound channel s coPCEHADZM4/000529
in the resource map specific to the current resource
domai n. Use of an accurate ﬁ&%Ftion 25 det erm-ni ng

devi c uch as_.a @S receiver, .al.l ows r eno
St at |10 £Vt ficasion, Bhgate coli e HTielingy b fEbempt by a remote
selected satellite and with the receptiqn of thF

staierbioutelpct BAIRiesRd and iof opthovys x50 §a d not avatlable as a result of
PCT/ AU2004/ 000529 -20 able to make code timng and

thier dedaye betyveenl jthes teveipt ©ftaoresomoe motifieatiosr atgthief eanéat stotiem and the
del ays or frequency offsets; Follow ng the receipt of

sibsEQRHEBloallse5F aRhip8ited répNRRGhAMMhéS € pindabdtatien Zvill silently
in Fig. 3 fromthe user using either manual or

dRHLS 'ﬁ?etljegei%alr&m&@e Sotifttaling (Re Plocc@iBas e eid. a0) and 5}%} associated

renpte station the user requests the establishnent o

PPP connecti on, usj ac [ Ci P
pip st ToERe i Lis 2R A5 AREPElEhs Sahati g REE L ffFespond to
an _inbound radi o channel (charac.terir eg By a. . llow f
ther REFUreABSS RRketsowat Bamrthe sepoty sighegy Ee BFjspecifipgjiong pllow for a
and initiates a PPP session establishnment procedure .
spesifieg tpeoif interPAPWhergbe &f a respoisstte the cegysst packets is not received
within an HDLC frame that contains the |ink |ayer
WAl sfecHedttite (Ontigdthi @t 3¢ thamnB(dn) ther essiom ateempt times out and
notification transmtted over the sel ected i nbound

fagﬁé‘”ﬂ eshbuldgféoﬂoté&%dtp&u Pbptgsibie e OMeeforiOhre | infitddOBy the remote
see procedure 43 1n Fig. 10) containing the selected

I nbound resource ddentificati.opn. L 0.0k Q0.
sags B e PSR raiohiiF s PP e B Bh TRh tive data
collision (e,g. two renpte stations access the sane
corussiionsand vigicealisit he short period required to update

the resource map followi ng selection by a 15 renote i

st at i am igpdied pigneking spsta® betwerngthe 1emoty stpsiorandipentral station has
dynam c part of the resource map (see procedure 48 in

bEruselOyhaslsy homespoatefrymbtheadaasit datidreisuptiatded call establishment
information to all renpte stations (see procedure 49

fégﬁnéi 9112011%%1' B, MR haVedkotenstdthe aupdasadsiiPMhe network until it

annel specific to the effected resource domain,

ST AR R A By o

ackets received .from
p?ocedures 29,33 and 25 in F(i)g. 9);

The muitiplexing device 107 pro;fides a connection to the standard router using
MAC addresses that are unique for each active remote station. The multiplexing device
connects to an outbound channel unit using one UDP socket address and provides the
outbound channel unit with the TDM frame payload in a continuous mode. The
multiplexi;flg device maintains a routing table that maps UDP socket addresses to remote
station MAC addresses and session ID pairs and selected channels. Updates to this table
are triggered by the receipt of either a routing update (see procedure 51 in Fig. §) or
delete route (see procedure 60 in Fig. 8) primitive from the DRMS. The multiplexing

device receives frames of data from the Inbound Channel Units based on a unique UDP
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20 the renpte station nmay be routed fromthe sel ected
i nbound channel unit to the standard router and from
wo b@4somedard router to the channel unit transPCT/AU2NY4/000529
the carrier that contains t@ﬁ sel ect ed out bound
channel . Packets received by the PPP server function

| h the standa rou ar et he ackn e . .
o ober PR CHAEER dUmBP FoPReipboRL ELaRE] Yl ubitits multple
channel unit 25 transmtting the carrier, that .
cqraetiang dram sudianle sqraefe stiaippYy %@Fncthﬁ(lérﬁge Wl@é@ﬂﬁ.‘fb@&&%ﬁ%"w station
32 in Fig. 9). WO 2004/095867 PCT/ AU2004/ 000529 -21 )
ID iof theh rwee stafiomsacthiat theipanketwhe be rautedte thei eswrecs PPP connection

defined as an attenpt by a renbte station to select
rudRidghdothaditaaderdofouteut Tieumerfic €ron feestitiatd aiterdd the remote station
avail able as a result of the delay between the

is" eéd%ne&gaanﬁ% %agegeuémtthé usat idncbheusBRt frafile. This allows
t he q

station an subsequent broadcast of an updated

resgurce .. then.th [ station will silently 5
ﬂ%‘i.%@éﬁ”&i"ﬁg% B%%ﬁa{;%%?aﬁ%ﬁ%ﬁ%%&r%t ification (see d
rocedure 45 in Fig. 10 nd an ssoci ated PR ..
P cquodbe prEReSian dseRAmRR BRI TEACE G Lopeor similar dat
standard router will not r_eslpond to the PPP request
prvdadods lsetweent user amd cantral siaidensios menpgement lgg dpippessions when the user
specifications allow for a specified tinme out
id AvtiReadccwhmipahy nefwork.rEaEsaseld the t el MS(tiése pracddets3? in Fig.
iIs not received wthin a specified tinme (nomnally

92 gﬁsfeg Ietﬁ ?ckﬂ@ﬂe@ép FB8adid) BesdBRE AR (e Rbcdduree s7 QHtFignd)’ would

It should be noted that” all "PPP sessi on

t}f%’g S gctrohgagrﬁ 2 ?Pz ll':;agtdo%ttr%g Pp&fo éotf ecc{ng@%egﬁcgé tptgﬂie‘?.nl“he PPP protocol

session 1s es e renote

_station can receive data onnect i on nd vagi ce calls:

isagserl PRl PRI FTP S9LdIRS Bet s esn gt Thentication.
station and central station has been used whereby no
r es poNéleenf albremidie stedon datp sssianssee Fempletede.gaalt sessions have
establishnment 15 failure. Following a failure the

be@BrRirkal ugig sieogtandaed PPP hipkt Gentrod tRaotokoluprorédures) the remote
recei ves an updated "resource map' and a randomni sed

sBHLR Faf irfledRithy rddid BéwBNPick S cd BREI WHSABRBWO&SpESt tidZcarriage of
and 25 in Fig. 9); ’

data packets between the remote station and central station, thus making these resources

available to other remote stations within the resource domain. In order to release a radio

resource the remote station simply sends a resource release notify (see procedure 57 in

Fig. 9) to the central station.

The receipt of a resource release notify (see procedure 59 in Fig. 10) at the
central station triggers the update of the dynamic part of the resource map specific to the
resource domain effected and the deletion of the routing context by the multiplexing unit
as a result of the receipt of a ‘delete route’ primitive (see procedure‘60 in Fig. 10) from
the DRMS. The updated resource map is broadcast at the next scheduled broadcast time.

The previously unavailable radio resource is now available for selection by any remote

station operating within the effected resource domain.



The mul ti pl exi ng device 107 provides a connection to

the standard router using MAC addresses that are
w@riogoessbor each active renote station. The  PCT/AU2004/000529

mul ti pl exi ng device 20 connegts to an out bound

channel unit using one UDP suCket address and provides

t he oyt bound channel uni,t;,W t.h f I .

- a” Boriteh dede s S i ooerits B Fa B BEPPP session

maintains a routing tab)e that nags UDPgégfget ided b
exjefisEmerE Progeduspb lesoriBehahays, Fmeots diFaR Juebiliymay b pspvided by

ID pairs and sel ected channels. Updates to this table |
using thesé ggedard featuteh of thedPPptrotiokalongwith STBledatign registration and

update (see procedure 51 in Fig. 3) or 25 delete route
rddBiREtidH proredifres. 6Qhérford the Biopy statidd weay fseamietdie taRNEGon between

The multiplexing device receives franmes of data from

1! ARRHRds; | 1Ridafinb as @PPOResdionNivaie ohdORMEA] station and
s il SRRACI IS, ik Rng A0 SO Sesdiohn bl per | nbound

I id. 1If the | d Jni .
SRRl P s R PRRLR R BARE p SRR v
L0 SR 0L Bl TR BB R o o

to the correct PPP connection running on the standard, .
Sesminrenitiattes Protdcol (SIP) pravides ant enddigrandrelignbperyey sepgon signalling
renpte station 5 is non continuous and is based upon
ptdtecals aradlsitoshea RS ANenushdrrmiwonk gpe sfipdoeted Tising the ISBRprotocol and
the outbound Iink to be statistically nultiplexed. The

10 v()ﬁ@gﬁﬁv@&%ﬂegﬁtéﬁﬁﬁz tht FSRAEOR e POl ForSe@bteasation originated calls
Internet "PPP or simlar data protocols between user

d ti i e
RS BB LR T RABRTRE e i P28 B it e
e A Bt SHhoRe G [ sol e RRRY reipghds Which causes

procedure 57 in Fig. 9)' would typically contain a

aRPPACK iesSeget foobe Fanb 1 ghsl remem steidRir- e The ieall pa Hieatsetuppfeetween the
PPP protocol is used to establish a data session,

usécl3aha ¥/ oiseGatedant i T andiphare witldndle RSTINI CEitei RFP piesol is used
all renote station data sessions are conpleted (e.g.

15 iflbniBR&Gictewith IRS TCRV® proResl duete Yo 8irgitedl S A ¥di€e service over the
standard PPP Li nk Control Protocol procedures) the

rrcgngltﬂf 15 station will rel ease the radi o network
f€80lrce that it was using to support the carriage of
pp g

The bandwidth required for transmitting voice over a satellite is dependant upon
the choice of voice codec, the choice of underlying transmission protocol and the
assumptions of voice activation. The system relies on the use of an efficient voice codec

20  and a protocol that does not retransmit packets if they are lost. Typical implementations
of voice over IP utilise Real Time Protocol (RTP) running over UDP. Using the
appropriate combination of these and the use of header compression can ensure that the
link bandwidth is minimised. The system must allow for the peak bandwidth on the
return link and then statistically multiplex the forward link dependant upon voice

25  activation. A variable bit rate CDMA transmitter from the remote station also allows the
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dat a packets between the renote station and centra
station, thus making these resources available to

woOrde9Isenot e stations within the resource doneiTAURWW4/000529

order to release a radio resource the renote station
sinply sends a resource rel e notify (see procedure

57 | Con :

Gl rudoh bty bleadb B PO LR R TRyt
S u

CORRLERTION pRIpPresTes thrchsaders @mﬁm%e%gg B pf fo g

resource domain effected and the del etion of the )

rout i iig eowteethnt the fdrwardulink iy oxi eepagsied theysomngctigy between the
of the receipt of a "delete route' primtive (see
Ie@eeRotiter B0 amil fhic gnulfiPlexihg devict h@7 BREE. linihed tepidtiatatbound TDM
resource map i s broadcast at the next schedul ed

R 90U 25 hdditiBR, thé Qntgﬁﬁt R"oﬁféi QYP pYortaBE hadsgary &liality of Service
resource I's now aval |l able for selection by any” renote

Giondly o8EkE7 ér%%ﬁem{ﬁt?slzé G B S SRULAE OB any other

aut hent| ation and | P address allocation are part of
optpeupbialdicssi on  est abl i shment procedures descri bed

above, renote station nobility may be provi ded by

usi ng Thheeeotststativar @3 weidk wppert bptht wricermp dateheweyer when voice is
along with SIP location registration and redirection
rideetheresis a rdfdrepiant ehat e daenmakes legsairecedenaeyin both directions. This
seanl essly transition between 5 central stations

iShdipbd BY themmhat Rélﬁexal 1RRE vﬁg%isg}féf] pMickdened & fiRNoidR! traffic in the
station and establishing a PPP session w th another

f&%\lg]}é %111(2?1?\;\} L 04 llllsjth'%g %ﬂﬁ lﬁﬂcogﬁdféhfo%e g&ﬁgﬁ'rgﬁg l?rﬁ‘élde this traffic

Vvoi ce ca S can be initiated from

enot e st tion or PSTN. ~Sessign.lnitiatiqn Pro ol .
PRy B dEROt SRl SR e ise b ind S8 tHne it would be
signalling protocol. Calls to the PSTN or other
adeaniageRunidhe gmmﬁm&wsm pesuradetha the ypise deaiic Hie Siven preference.
voi ce gateway integrated into the Internet Router 111.
Havevee i eacsis@tdue o dirhigativat én coainien PReopessatings syistdng, Rhe remote
phone sends an Invite request to the SIP server 112

s%a*ﬁ%h Willefcdibt biladasic tihsin (RSPC! AN NBS $agae \that thBeyolel @&ffic takes
Gateway 111. The called party responds whi ch causes

pé%ﬁeflélgg g&sﬁﬁg%&ﬁ an?lglﬂt ) Eﬁlst AR ulEahe ShBlddy oFNEquivalent

en ‘setup be

functionality to that which is in the Internet Router in the remote station 121.

The remote station will provide different interfaces so as to support dedicated IP
phones, Analogue Phone adapters as well as soft phones running on personal computers.

T‘he standard RADIUS server 113 is used to generate Call Data Records (CDR’s)
for all data sessions such that the end remote station user may be charged on the basis of
remote station usage which may either be time or data packet based billing or both.

The network operation may be further improved by the introduction of channel
frequency and code reassignment commands to move users between frequency channels
to balance the load on the network. This includes the capability of the remote station

channel frequency, time and code assignments in the data base being updated over the
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user 103 the Voice Gateway 111 and phone within the
PSTN. The RTP protocol is used 15 in conjunction with

wWa b@4/d8B61 P protocol suite for carriage of theP@DAT2004/000529

service over the radio |ink.,The bandw dth required
for transmtting voice over asatellite is dependant

t Lce., of. i [ ]
R R Buf i k3 SHETER PR SR mo emgneous data is
of iﬁ;ﬁe activation. The systemrelies on the use of
SERCEF IR IEMe §8H€% codec 20 and a protocol that does
not retransmt packets if they are lost. Typical
i npl erdBamgtTaskopertion maaé»eoﬁw@ﬁen impueYad; byea rengestipmgontrol flag on
Protocol (RTP) running over UDP. Using the
tlep (Onoipouingd t éhannetbivhizhi Bnusefl tohestifyantiend ee mstvak ¢apacdtr is being
conpression can ensure that the Ilink bandwidth is
NbdIBd sad . willnRichMs R absilig! fopwifferent PRoRgAKS users to be stopped
bandwi dth on the return link and then statistically

| forward |ink dependant upon voice 25
ag?(::%sl l\bg%%ewggk\'/ari able bit rate COMA transmtter from

the r te station also allao t he WO 2004/095867
T/ AGBEOTF BEReoERati03 ARG LR o PRIRESTa ) 4R e O ALOHA burst
Voi ce Activation Detectjon 1&ngD). Typi cal | y header
peeks measisistanal pgphanncd ysing degicaigd ﬁharmebﬁmé%fpéé sgqenggs. on both

or four bytes; To ensure that the forward link is not
tho Ogtmuad and thedobmedtlinkrfob etmwse statibes based en senveRtignalrburst mode
111 and the nultiplexing device 107 is rate limted to

sigmalmigt dhanied opEMtions &.8! €hahfdl. acbéksaedlickt, @handeh@ccess grant etc. The

Internet Router 111 provides the necessary Quality of

%ﬁé{ Jﬁ&%n{agg 6F iRD AL oM YHLSbreREHE SR “alilys o8 a¥BlE Session could be

es precedence over any other ° out bound
traffic. The renote station 103 will support both
WYP@ECNnd data however when voice is running there is
a requirenent that the data takes | ess prece(iienc_e in ..
bot h diiged?ishaws onsi example | W0,eh radie dewyrenallegafigpngemprising a
Router 111 giving higher precedence to the voice
fraqabidys tine andeoflo rasanme Isirndtyrenfoneseeyithin thé: satelditestar network 1800
link the renpte station nust provide this traffic
cdhgpfiief MAkipld@nictaBhtormt et Nihgbiough 0N oniart central station. As

utilise a PC and soft-phone it woul d be

an example of one method of sharing the inbound spectrum, four return channel
bandwidth allocations f1-f4 respectively are divided into 16 equal duration timeslots that
are respectively referred to as Timeslot 1, Timeslot 2, ..., Timeslot N, .. Timeslot 16.
Each timeslot is allocated a maximum of five orthogonal spread spectrum codes that are
respectively referred to as Code 1, ..., Code 5 in the code space.

Using this TDMA/CDMA multiple access arrangement, each inbound frequency
allocation 101 provides 80 ‘channels’. Using the disclosed distributed resource
management technique, the remote station 119 selects a channel, defined by frequency,
timeslot and code sequence, and enables the modem 100. At the central station multi-user

detection signal processing techniques are applied to the received signal at the inbound

channel unit (106) associated with the selected frequency to recover the received user
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advant ageous if the operating systemensured that the
voice traffic was given preference. However in

w@e@e e’ due to imtations in common PC operBET/AY2004/000529

systenms, the renote 15 stationp will receive all
traffic fromthe PC and then ‘ensure that the voice

. Lr | rece - ' n ' :

inf el TP T RS EEF b £ AR AR e, Hpnce with
t hat ' is, In the Internet Router in the renote
Bgsgtqrﬂﬁlgf}odp}?gopmtgﬁg&pg?q&%cgéqsi provi de different
interfaces so as to sup?ort dedi cated | P phones )

Anal odsef@iosmnadapater allogatedeq eash seitboysio sBanelnandh gwith the
on personal conputers. 20 The standard RADI US server
applRation oS EDMA agd OBNA eedmidueDatpato RS0 arties s€BRN8Y agagss the radio
all data sessions such that the end renote station

nd$Rk 1904 BenG AL G/l Rihgtthesdas ksur @ibouhe EhirgicBt at i on
usage which may either be tinme or data packet based

bi I I _ ¢ i : |
011428 BEARLE o TRRELIRG S0 ORIl U She ncvork

c;g%ggﬂ g%&%s/gi g@g‘% %&y%?a@ﬁi&%ﬁgﬁg\éﬁtt%:t%lroigga%egé\ﬁ ﬁ% Jeturn channel, a

network. This includes the capability of the rempte

geaduel eAuativarinaletwork direnelput orerss an thecsHanissiererpdieases beyond
in the data base bei ng updated over the WO 2004/ 095867
tHRCHeALR ORIt00AERRE chatmeDurtroundiioh aopdrtys afeCDMA  [faoilitates the
using a defined protocol to ensure no erroneous data
sinSpliffeh@6:8 G the LB UGB EctibhaklpofithnEhin (et védidte station. A further
operation may be further inproved by a congestion

a%x%ﬁ?xft%l isfth&gtthg RembfdCst 2MBehCRANBEheB] fh théeting Gt Bxis” flux

when e network capacity 1s being 5 exceeded

and will i de the capability for diffaere riork
OBt b D SRR Y Pl b

net wor k o%{ngti on may be further inproved ﬁ% tPe use .
of ALGHA ©of thachiselospddarranggments iy depimizdl fQisrogpte stations
dedi cat ed channel CDVA code sequences, on both the )
ofiating ndthamd starenetwindutogology kisingr satedlitos epetating dhghe geostationary
based on conventional burst node 10 signalling channel

afDemdl feBidie talions D HRkrade B8t KleqUeBhnd ¢opAntl 6aGEes Srequency
grant etc. The

allocation. The remote stations, which may be fixed, portable or mobile equipment

depending upon the remote station antenna configuration, communicate over duplex
satellite links with a central station that acts as a Network Gateway into the terrestrial
network (see figures 1 and 2 below). This terrestrial network may comprise any form, but
would typically use the Public Switched Telephone Network (PSTN), and Public
Switched Packet Data Network (PSPDN), or generic public Internet or Corporate Intranet.

A Code Division Multiple Access (CDMA) scheme is employed on the radio
link between the remote stations and the central station. Other multiple access techniques
may be employed (eg. FDMA or TDMA) however CDMA is preferred as by using

CDMA the resource selection algorithms that must be implemented in the remote stations
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maj or advantage of this network operation is that an
"al ways on" active session could be naintained. Fig.

wd 2o0gkese7 one exanpl e 900 of radi o resource al PODAUROWO00529

conprising a frequency, ting,and code resource

structure for use within the*gétellite star network

8 . c I stin . i pl t : :
oo oralindd " R R sBliof® s, B b BpBaft bRRSgetiyely low gein
exanpl e of one nmethod of. sharin he .i und spectrum
TR P AR vk R e
respectively are divided into 16 equal duration
t i mesTbe disclosed amangements depict/epipcedifral syaigm eongept whereby through
Timeslot 1, Timeslot 2, ..., Tinmeslot N, .. Tineslot
thkbuse dfalidiribuite® s¢sotirde snalapenaitead atandxidndata oétwiorly eonnected access
ort hogonal spread spectrum codes that are 20

sé@RReFlototBlsy ahehedefEnd dfpleOstResk radio syétademay it ififlemented
code space. Using this TDNR?CDNA mul ti pl e access

VREA09EI o SAC e AROUR, LEHRIGY, ALASRE e s
o RSB OO TR ASRETL ES Ae  LSIPE S

timesl ot and code sequence, and epabl es the noden110%; _
deive theircaenbieseyrae femaimangd awipmaaticoly geleel Ghapel epepss frequencies
processi ng techni ques are applied to the received

asd godds waing the curbntuesburahaapeldditivinglly GIS) allyesotbie aemsote station to
with the selected frequency to recover the received

pES&de %lﬁ%ﬁ%&ﬁﬂ%ﬁ%ﬁm cROMHDAIN ac@sing the central station so

i nformati on. The i nbound waveform conpri ses a conpl ex

c n 1.t S PSS hON :
S B e e, el COEA Crfi el oA akiRn  Using the
| 1l ocated.to .each outbound channel, and with the ... .
oS IANC] OSSR A QEPRRC TBRRRIG s oyjiepls Diggiding officient
active users may access the radigo 5 network 1904 at )
reseyrcs TmandgeRent may bodmplemegteds Hithopt, B@uﬁ%ﬁdcf%rﬁ@@?@.c centralised

An advant age of using a spread spectrumreturn channe

D AMiAh azdio hestwetlworanaganagmh ciacilityh agreatlys sineplifyimigt thehevestly network
as additional users try to operate on the return

dediganel., a gradual reduction in network throughput

occurs as the self-interference increases beyond

The system design also allows for portable and mobile remote station equipment
which may not always support a connected session to the terrestrial network, by providing
a layer three context using PPP and initiating communication with the remote station via a
virtual paging channel statistically multiplexed onto the outbound TDM channel.

A seamless method of transferring any remote station operating within one
resource domain to any other resource domain whether the new resource domain is
associated with the same central station as the old resource domain or not.

Industrial Applicability
It is apparent from the above that the arrangements described are applicable to

the data communication industries.
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the design limt causing channel error. This property
of CDVA facilitates the 10 sinplification of the

WO e®an93867 sel ection algorithns in the renpte SPEI/ATZN04/H00529

further advantage is that t renpote station antenna

requirenents, for meeting ' “axis" flux density

transgg Iﬂﬁ%gﬁ r?bt ro}ﬂ seo% Exﬁﬂg{ifn% ércﬁ b ﬁééafrﬂ fifention, and

by si gna formo discl os

AMSIEL 5 51 0S5 L o e cope
sat elli tes operating in the geost ati.onar 15 ar¢, and
spicihref the snveniiomghe prabodipepisbemngi lpititive andnegasiriedY- 4

to 6 GHz) frequency allocation. The renote stations,

whi ch may be fixed, portable or nobile equi pnent
Latngeiigitab)l idpo Brodveastéimnderdst at i on ant enna

configuration, comruni cate over duplex satellite

ke 1t R GER LRt Akl PR Ay R BB in a system

Gat ewa errestrl net wor K (seeflgures 1

and 2 | ow). Thi erretrl .
g afldauﬁaous T o B t@ € RERT FE s F ARG fnd ik haer
Swi t ched Tel ephone Net wor kWS%lPS and Publ jc
rEpireEseld Poatiuetrateshin Fiigt13o EYRI)an %‘Fer@@?ﬁ’ér‘?"&“’ork architecture
public Internet or Corporate I ntranet. A Code
alhngesienn with tDYBe Ahie ssrafgeDMa) is avefiersed sineths! easedwhere, due to
the radio Iink between the renote stations and the

g&ﬁﬁé@dl réels @it 108 ouBotied T trhin€t SGEIRE Sath @@ RrEieshar@sps.

e enployed (eg. FDVA or TDMVA) however CDMA is

prefenyed as rgty stdfib g%o%@h@%&ﬁﬁ TEM USRS Y embleRidnted with

al gorithns that nust | emented In the renote

statians 67, PCT/ AU2004/ O 9

S ol et BY3 o Fstspaﬁtéora?ém@%?‘%s%n&eég fifound link layer
operate with relatively | ow gai ection )
st signelingalsntPIAGEY S GOL Bl rBroi! Sgcagplation and the
The di scl osed arrangenents depict a procedural system
nassapep tndvables gsartbed abdve arhtransperted indprivate daja septions.

resource nmanagenent and standard data network

connegtetreatRe Satiod 1865 Heqtopicvirg aotedverasruoturel premivaisly described
mul ti pl e access radi o system may be i npl enent ed

X\’%& ? ?pel &hrfn%% tH] OFSthe Sk ?f)f\/@]—g‘ttelcé‘iv@inﬂmted circuit board. This
vely

shared anong rru tiple users and centr al
Cﬁféﬂlércg}éarb t gﬁéﬁlﬂ%ﬂ%m&% @%;alig (%) n\g/aX{egg a?n%ssu%gé‘ts the multi-protocol

encapulation link layer.

Other Satellite Frequency Bands

Rather than the C band satellite system referred to in this description, the
disclosed distributed resource allocation technique can be practiced using other satellite
networks operating in other frequency bands. One such system is an L band mobile
satellite system that operates at 1.5 to 1.6 GHz frequency band.

In such a network the detailed design of the air interface would be adapted to

conform to the satellite operational requirements that would result in an equivalent
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derive their current resource domain and automatically
sel ect channel access frequencies and codes using the

W@ 200809386 T esour ce map, additionally GPS al | owsP€TIaU2004/000529

renote station to to provide gatellite timng and path
del ay conpensation in accessi'ng the central station so

AP by SaFEACEE1 G5 s o e o
630 T L RS G SSEE B T il st s

wi t hout the need for specific centralised DAMA radio
Sﬁ%ﬂﬂ@ﬂﬂ%ﬁ@ﬁ@@édﬁﬁﬁmﬁééflnﬁy, greatly sinplifying the

overall network 15 design. The system design al so

al | owSirhibar mpodilathdreamh dodimpistienssmuted dicansedrto the C band system
equi pnment  which may not al ways support a connected

e§o°e§)§ f@nhd preclie Tued €shvdlatiorAR byk and Byoduladivindypes which could use
| ayer three context using PPP and initiating

ARy rﬁ'aﬁﬁ&vbﬁ{q ng%llﬂeg ﬁ@lud?ﬁ%lﬁsﬁ t (?PSIIQQ g@d\fl‘ or ¥ldil 4IBHAM.

paging ¢ atistic onto the
utbo DM cha nel. 20 A sean1ess met hod of
%V? ?%ﬁ%te station operating within one

resource donaln to_any other resource donain wheth )
the ndWe scisra distriiiichIdseurce SEBAEAREN e MIAYEHa COAY applicable
central station as the old resource donain or not. )

td netisdrks alsinippl mokiplicity yofl bvérkpaimgatstat rebwenkt henfigyeations each
that the arrangements described are applicable to 25

chigstiat 8f GOB¥AA Ceddti 0dn pidVidisd rdodfect My 260 4dtOBig8iit7 remote stations
PCT/ AU2004/ 000529 -28 The foregoi ng descri bes only

i nvention, and
dﬁﬁgﬁylcatléﬁg angﬁ%$§%3gﬁggéﬁggn be made thereto
W t hout departing fromthe scope and spirit of the
i nvention, the enbodi ments being illustrative and not
restrictive. Using Digital Video Broadcast Standards 5
The distributed resource nmanagenent techni que may be
practiced in a system using an outbound carrier that
conplies with the ETSI DVB - S physical and link | ayer
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requirenents as illustrated in Fig. 13 which shows an
alternative network architecture arrangenent with

wWOB4/094865 arrangenent is preferred in the caseCTABRM®4/000529
due to operational reasons gge out bound TDM transmnit
synbol rate was greater than 2Msps. 10 At a central

station 1402 the out boung EBM nier is inplenented
BREORA

wth comercial off the's S transni ssi on

SRy AR S e R

encapsul at i on and the nessages and tables descr1 be
aboveRefewing tnBigo 7t enl cxemplary seniradl stasion dmplespantation lé described.
renote station 1401 the proprietary receiver structure

TRY estitaustation esgrichitvided Mt $ourepdiadenttionslhemitien trasswisgion group
off the shelf DVB - S receiver printed circuit board.

eq]l\:lgl%/tﬁ ntCHY, ArdnSmERRALEBu P ImARpRAshAiheg 21heaBdBfrequncy processing
Yorng and supports the nulti-prot ocol

SRR HhA AR Sp P2l 1 L 2 S eeney g

to in this description, the 20 disclosed distributed

resource allocation agchnique can be practiced using
Tigrarss QR @Iovp 4P or ks operating in other frequency

bands. One such systemis an L band nobile satellite
syst eh¢ lnahsmigsivaigesupatquiprbertt 20Lcdsizof clegoeneyitsohngd channel
In such a network the detailed design of the air

cdrdio? rJaﬁféeS W Woththeradagirer frafficcrharddnto]l Bhewitches and a timing
satellite oper ational requirenents that would result

PET/ /
B R R SR TR0 SR SR80 e
e%ﬁ%ﬁ@moc gﬁgpnl? dat S }fﬁ%a%#&logﬁ%ﬂﬁg qugB%:nenf & 1t'¥'ﬁgy be shared

spectrum system using nom nal  data r%\ﬁg Pgr
ai8ong |naultipleduanstiissiona a@upd di hep Bedwe SlIdgE dP oSHHB st deseription.

the C band system 5 except for the precise Turbo
P{lorveodiviés dhake eqdiesl fantbwrbid rdtaepmicatigmes whi ch coul d

use different narrowband schenes includi ng BPSK,

QPSK, chenfMMhAg aRUB pRfkida\Myer modems while the channel control card is a
multi-function card providing link layer processing of traffic and control signals.
Transmission groups are operated on cPCI cards inside a cPCI chassis and control and
traffic data is separated through the different switches (e.g. subnetting).

The following paragraphs provide a more detailed description of the elements
that make up the traffic group equipment.

Channel Unit 4: Physical layer MODEM, the MODEM consists of direct to L-
Band modulation, direct to L-Band demodulation, digital to analogue conversion,
analogue to digital conversion, receive base-band processing, and transmit base-band

processing functions. The MODEM is frequency agile and is capable of tuning the

receiver and transmitter independently in steps of 25kHz. The MODEM may be
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Usi ng ot her network topol ogies The disclosed
di stributed resource managenent technique is equally

wa@ppkigabi e to networks using a nultiplicity BET/AU2004/000529

overlapping "star’' network c%ntigurations each 10
consi sting of a central st ati°on provi di ng connectivity

UL 550 ST g S st cosic o
Bg ?ﬁ%gﬁ%%éOOOS 9 -30 APPENDI X A EXEMPLARY CENTRAL

FI ON Referring to Fig. 7, an
exenplary central station inplenmentation is described. .
The c&he chinnsl anitoisaregniaas @i turhaeerdert ol ko diurhpadec 1s a highly
functional entities, transm ssion group 5 equipnent
c@Mfi gutabden sofite aicoimpdenepativanafy e rstaedaidpfrermo Podustadodec. The turbo
frequency processing equipnent 22 and | P networKking

&I RERALs Beih HoadinP 98| RBodEhS Yihdiaus RARRUPPIIE coding rates in the
transm ssion group equi pnent 20 consists of channel

raéﬁ%%%?Oﬁng% %?ﬂgbckt s‘rﬁifaég%frlroéﬂ g@ Bt 2096Pbits. The BER performance of

I nér/ divi and control 3 sw tches

BB 83 LSBT PSSR g T o vt

not strictly part of the transm ssion group equi pnent

agEy/MNo offdydBPe shared anmpng nultiple transmpssiqonIO

groups it has been included to sinplify the -~

descr Channel CoirbbCardSei Adnk lagergprecassequproridifgirafiigwervices to
bit rate applications. Channel units are the physical

all ¥8hindIMARES T tRarinblecaftenald eoat lodf tieasie!fl Bigh avhBability rack
mul ti-function card providing link |ayer processing of

nfdudfeli!sf qu% ﬁo%gg%ﬁg)lg}egiag@ Absts the A8 hAMINBx Q' RURSte 8fon control

operate s 1nside a cPCl chassis and

control, and. traffic.data (s separated,thr .
R et R Sl IR 5 Y UL prosrammicg
par agr aphs provide a nore detail ed description of dthg )
meinagas Precesiiatl edreasisSIon €rQUPAIHRMGY GBp- Wﬂh@ fedundant pair of

channel control cards within a single chassis. The channel control card uses the Linux
operating system along with the high availability extensions. The distributed resource
management protocols form part of the remote station control manager, and service
information broadcast manager processes.

GPS 1/ Pilot Receiver 11: GPS and Pilot signals are distributed to the channel
units to provide highly stable timing and frequency references. The NTP protocol is used
to synchronise the real time clocks in all the distributed processors operating within the
central station.

Combiner/Divider 7: The combiner divider is a set of broadband radio
frequency devices that include passive signal dividers, combiners and amplifiers
operating within the L-Band frequency band (950MHz — 1525MHz). The combiner

divider provides a loss less path from each channel unit receive and transmit radio
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consists of direct to L- Band nodul ation, direct to

wa.2@anessdenmodul ati on, digital to anal ogue convRCEHAT204/000529
anal ogue to digital convers[ggl recei ve base- band
processing, and transmt basé-band processing

functions. The Mis f ; ' [

s B AR} B o1 oo e L Ry reBi o8 FRARAR nterfuce
in steps of 25kHz. The MODEM nmay be WO 2004/ 095867

Pty heradie saneey e PMhnt i gured to operate-with
narrowband, or direct sequence spread spectrum QD%K or
BPSK Traflik s$widcingy ob oromemertiak ofh 2 el fitherpgisgvitch.  All traffic
contains a turbo codec. The Turbo Codec is a highly ,

paters ifgut tlelreutsphrcwhstdbitaptetie npertiiom! ocharmed cmwg card through this
Turbo Product Codec. The turbo 5 codec provides both

d&h&odi ng and decodi ng functions and supports coding
rates in the range of 0.25 to 0.97 and bl ock sizes

from &f)fxé?gi %wﬁ%hﬁ%:rg%op%@er i eofﬁﬁg peSif PEERRGSvaich, t BE control

denodu F an oder conbination 1s |less than

lbit error in. 1 mllion bits at__an Eb/ NO of 2. .
meRRFaICCHRD BE GHPITBIOR, PR PagiRet prugtiy; B thannel units,
providing traffic services tog 10 _all_ channel units.. . .
oitretiariahansestanstpchannel sonfral sargn apd theipilet rageversyygygrse this switch.
avai lability rack nmounted single board conputer and

hosts the session nultiplexer, renpte station contro
Treasagseion Groep dédrnagercEqwipwembat | on br oadcast manager and

the over the air progranm ng nanager processes. The

tr ansgga%ﬁ{ag #Eéﬁyﬂlaﬁ%é% 'Q&Ség%lgﬂmr @nSitsWlaaRataSSIseRHR N4 personal

pair O con s wthin a single

chassis. .The annel control rd us h ' 1 :
COBNEE ] &y STOATE G (e Rl i s glsPl g Brovide LAN
extensions. The distributed resource nanagenent .
infergornestivity betvegarthe grific,gropp FanResk %qql%e’%o’ﬁ%‘{] gl other pieces of
manager, and service information broadcast manager
equipmeststhat. maieSiplthe célittabstalerei ver 11: GPS and Pil ot

signals are distributed to the channel wunits to

provi gge ia@Bhse Sivebbeonkisisng Ahighf sndapeesmpal cefmpotensdth mirrored

The NTP protocol is used
hard drives, back up media drives (e.g. DVD writer) and an Ethernet interface. The
database server uses the Linux operating system and MySQL.

The traffic group manager 10 is a software application executing on a high end
personal computer executing the Linux operating system. The traffic group manager
provides fault management, alarm management, configuration management, performance
management and provisioning services. The traffic group manager uses SNMPv3 to -

provide communication between the management functions and the elements that

comprise the central station.
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di stributed processors operating within the central
wa@r@oess7 Conbi ner/ Di vider 7: The conbi ner di VPGEAUR®4/800529

set of broadband radio frequgncy devices that include

passive signal dividers, conbiners and anplifiers

thin the L- Band frequency band (950Mz -

Hp?@%@ %ﬁ’e }COI’TbI ner 25 divider provides a |oss | ess

path from each channel unit receive and transmt radi

WO 20Th¢ 0B 58870 RETLNURDD 400085 29 the gauterr By thenelp 17, DNS 16 and

interface port to every intermedi ate frequency receive
RADIUS Bnsavdrs bt &1 Ethemet poitdh B t he radi o frequency

equi prent. Traffic Switch 2: A commercial off the

shel f TEL B8 RGhe Didodbhs Arbvilié afhoke dRAEEEIECAN dhthe clements
router are dis r| buted to the operational channel

5 device. Control Switch 3:
t 9@3&@%@%{# neE}(r(?r g“@ﬁkﬁ Et hernet switch. All
contr es betme the tran 0
man ag E‘ﬁg?ﬂter ]lsﬁ ?Pé‘ilmﬁﬁ(ﬂa? gﬂstis ﬁgelgle%lﬁ%enta&? y router
st andby channel control cards and the pilot receivers
functivey &re te magagawtieam bit Tatesparicsthoyrd.aravige MahBQR services, manage
Equi pnrent 10 The traffic group manager equi pnent 21
PeDisebsitns, pfovidedateabeseo satevel neavqle, $© gal]’STI&aS;hpimn@t) and the SIP,
and an Ethernet switch. The Ethernet switch is used to

DNOYAARADNYS skRbgr connectivity between the traffic
group manager equi pment and all other pieces of

equi peppt ol Rat. g@kseof%r% h&oggsgt E'?Jg%r%te "rf]bgl A &Bﬁal computer. The

database sever cConsi's sonal

) ter. wth mrrored rd drj bac | I
aPlEER el somRD R BPICEaRl BIP: SRR Reup it dedirection
The dat abase server uses the Linhux operating ggste
fienvtiongs SThe BHR: servar fsPepQjtsotlly PRSAIRB IAYOR SSUREsRf pRRljcation level

application executing on a high end personal conputer

peoteals thrgird hee toi prove cpbleestebilisgmentssignallinpifer theadstabtishment of VoIP
group nanager

sessions.

DNS Server: A software process running on a personal computer. The
implementation uses an open source DNS application.

RADIUS Server: A software process running on a personal computer. The
implementation uses an open source RADIUS application. The RADIUS application is

used to provide authentication, authorisation and accounting services.

Radio Frequency Processing Equipment

The radio frequency processing equipment 22 consists of an antenna 18, and L-
Band to C-Band receiver and transmitter chains 19. In the preferred embodiment an earth
station operator provides the radio frequency processing equipment and the central station

provides appropriate L-Band interface points only.
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configuration managenent, performnce 20 managenent

W@na40938¢7 si oni ng services. The traffic group PENAY2N04/000529

uses SNWPv3 to provide com*rgm cati on between the
managenment functions and the el enents that conprise
the central station. ?9%# @7 PCT/ AU2004/ 000529
-33- I P Network Equi pmen netvvork equi pnent

bt LA RBSRA B MRt ATy %WE%TION

foll ow ng paragraphs provide a nore detail
descrRefering &f Fign& an enemplary @mqﬁtst%ﬁaﬁkéﬁwéem%amﬁ is described.
networ k equi pnment. Router: The router is standard

The remste isation fifiayt beedistied finte gwiopmeint fund@nal vuitse the outdoor unit, and

functions are to nanage streambit rates per outbound,

HRhRYdAenML PPP services, manage PPP Sessions, provide

Interfaces to external networks, (e.g. PSTN/

| nter T’ﬁé kld%g 1{1922%'5 Romphd mﬂe RS ARCH G f—:nﬁ’cgasSI P

Server: I‘OCSSS running on a persona

conput er. at i on. uses an open source SIP
pr oxy1f unét qﬁhemgggﬁg‘[?&[?t RMand redirection

functions. The SIP_server supports the session
initiati oInt%IBﬁeéV@ﬂP@é?ﬂhpé%l?S ’)n 1 evel protocols the
are use to prove call establishnment signalling for the
est abBj shBertedddd IWabier Bmsigorod$l; 15 DNS Server: A

sof tware process running on a personal conputer. The

i npl egent @bh@mﬁg@gs@@m@ﬁm@ur ce DNS application.
RADI US Server: 'A software process running on a

per sogal Bﬁ%%%ar pSTREivd TR RNt at i on uses an open
RA

sour ce application. The RADI US application is
used r ovi hent.i,cati on t
accou t i n a?ﬁl?é Proyjding feceiye %g&gér%y%ggrdgg%ﬁ%d demodulation
Equi pnent )
functions.

The outdoor unit 221 is comprised of the following functional entities:
1. L-Band to C-Band block up converter 219;

2.  Transmit antenna 216;

3.  Receive antenna 217,

4,  Receiver radio frequency functions 220; and

5.  omni-directional GPS receive antenna 218.

Indoor Unit Functional Description

The indoor unit provides the following functions:
Ethernet IP Interface: The primary user interface for data transfer and
maintenance and control. The interface complies with the 10/100 baseT auto-detecting

interface requirements and is accessed using a standard RJ — 45 connector.
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The radi o frequency processing equi pnent 22 consists
of an antenna 18, and L- Band to C Band receiver and

W0 e@n®9§sst er chains 19. In the preferred enbodP@EAU20M000529

earth station operator proviges the radi o frequency
processi ng equi pmrent and theé-tentral station provides

2004/ Beeaeaseiiy Rhonb FtiodseBRuTh il fhe shef voice over I

EXEMPLARY | MPLEMENT -

dqiseotel rp@owgengmezé‘o;'pp?%@%pﬁg% fen {&t“fzgnvoice codecs and
i npl ementation is described. The renpte station

suppodi Wicdsedsipn tinitiation pedtecol.uduter-giedss withitbe ST sergt  Wisaied at the
unit, and 5 the indoor unit. The indoor unit 222 is

c&l@ﬁpﬂa@&ﬂm@ﬂlomlﬁl@dﬁo@mkm@ Estubtitheoltatweant the rasote stetiomand VolP
Ethernet IP Interface point; 2. Integrated VolP

015[@'@?; ﬁ%ﬂg@%a i roRiR $oige d:eﬁt?al rsféﬁbﬁ r f unction 201; 10

processor function 20 . Integrated GPS

{ ?;ﬁls {:1 oigé'iﬁggq{qd%@ gnxggc? (ﬁﬁ?e%& oﬁ%{’@h% g%elr gaﬁzggl\b%né processing
out door un| t 221 is conpri

for b imibn Al BARIgEmERt an nif%fgmééﬂlt&?h’%es VfV el A% A HeHRse pgtocols are
converter 219; 2. Transmt antenna 216; _ 3. Recejve

exetied fgre 1 The icRpredesssr opaigting Syweidh élyP(f? (nasad; binyx distribution,
220; and 5: onm -directional GPS receive antenna 218.

k&Qel DAaOr THei fnidropotésstrahasDesthr igk layer and network layer (e.g. IPv4)

addresses so that data can be routed to the remote station. The processor also provides
control of the local backlit LCD graphical user interface display 203.

Integrated router 201: As the microprocessor operating system is a Linux
distribution the integrated router is implemented by installing the appropriate Linux
routing daemons. The imbedded router function provides PPP, MLPPP, NAT, DHCP and
IPv4 policy routing functions.

GPS 204: The GPS unit provides location specific information and reference
timing to the remote station for burst mode transmission. The remote station can operate
without a GPS unit with manual entry of latitude, longitude and altitude but will have to
operate with restricted burst transmission plans.

Turbo Codec 205: The Turbo Codec is a highly configurable software
implementation of a standard Turbo Product Codec. The turbo codec provides both
encoding and decoding functions and supports coding rates in the range of 0.25 to 0.97
and block sizes from 64 bits to 4096 bits. The BER performance of the demodulator and
turbo decoder combination is less than 1bit error in 1 million bits at an Ey/N or 2.0dB.

Modulator/Demodulator (MODEM) 223: The MODEM consists of direct to

I-Band modulation 210, direct to L-Band demodulation 211, digital to analogue
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The indoor unit provides the follow ng functions:
Ethernet IP Interface: The primary user interface for

wa@lad0a/09386nsf er and nmmi nt enance and control . TP&T/AU2004/000529

interface conplies with the 10/100 baseT
auto-detecting interface requirenments and is accessed

SRS 350 FAIPEER 08 IR i
T I RE R LT R S——r

and G 729 voice codecs and supparts the session

capatle af itening the aecsiver |and drangiities ipfepsndenslySinpsteps g pSkHz.  The
| ocated at the central station to allow connections

MODEM enbylbkei ahndiguiret e epertteewite mrmvdoed,i ondaed Séghehce spread
5 or PSTN networks via the router in the central

spbahin® OPSM GIRIRIQ eRsuisRRed2Q4hefdiis. M Croprocessor
provi des the background processing for the unit. Al

managenent and control functions as well as air

OIS %?F%&Io%i’bésc?zi&y%on executed here. The

m croprocessor operating systemis a PC based Linux

di stri bution, kernel 2.4.x. The m croprocessor has

bot h ITihsieufdeps pnik pepvides W follpwing fupgiQqs: | py4) 10

addresses so that data can be routed to the renote

st at i BlockKHp -pConeatar21d: Jbhe plaskivgesonvater compsestdngup-converter
| ocal backlit LCD graphical user interface display

f2Rdion| 1D ead al imihelufies wal lat tis1 B gaificonmppéssioag®ait, solid state high
operating systemis a Linux distribution the

\ . > a . L . L
PoMef g{)r@?lﬁgr HPIt Efyel 1&63%&@@@@6?&6%1%%{0? nl%ﬂe%vteﬁ?o from the L

appr o ate LI nux g nons. dded

out functi.on_provyi des_ PPP PPP, . NAT 4@
g B GBS G R oy, Meminsisy The g e, hith poveer
provi des | ocation specific informtion and refer?Pce . .
amplifisy Whent rempiiedt with the j tansmgy apfgpng PRRyades an elfective isotropic
transm ssion. The renote station can operate w thout
radiéed powiet ofG. fdBWnual entry of |atitude, |ongitude

and altitude but will have to operate with restricted

bur st RéceiveMiradioOTrqyueiidy pPifdcdssingo 2206eThe Obceivdieradio frequency

Turbo Codec is a highly configurable software
processing comprises a transmit rejection filter 214 and a low noise block 213. The
transmit rejection filer provides a minimum of 30dB of attenuation to signals in the 6GHz
transmit band. The low noise block provides frequency down-conversion from C-Band to
L-Band and Low Noise amplification of the RF signal. The combination of the LNB and
receive antenna provide a nominal receive G/T of —1.5dB/K.

Transmit antenna array 216: A phased array of circularly polarized helices
that provide a nominal 23dBi gain in the 6GHz frequency band.

Receive antenna array 217: A phased array of circularly polarized helices that
provide a nominal 21dBi gain in the 4GHz frequency band.

GPS Antenna 218: A commercial off the shelf omni directional antenna for use

in the global positioning system.
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i mpl ementation of a standard Turbo Product Codec. The
turbo, codec provides both encoding and decodi ng

w0 ven9ses and supports coding rates in the raPQEATGR004/000529
0.25 to 0.97 and block sizesz;from64 bits to 4096
bits. The BER performance of the denodul ator and
turbo decoder conbinati ompppNgik ¢han Ibit error in 1
mllion bits at an Eb/No or 2.0dB. 25

Modul at or/ ' i Sts

of direct ﬁ%ﬁﬁ%ﬁoﬁ%%éﬁfmand

denoduyl ation 211, digital to anal ogu 2004/ 095867

PCT/ AUSSodaiGahyer arghitechry &t %eo%%m%dﬁg,f \Qgﬂhﬁ@gﬁ}@w and outbound
digital conversion 209, receive base-band processing

chamels. arddiet basardaind poecsssitm i ipplowenisil nyitkinesdfovease ivgmg, DSP and
The MODEM is frequency agile and is capable of tuning
prigamanbleveite amglstand isitutttaed infdgpbhdent |y in steps of

25kHz. The MODEM nay be configured to operate with

narr O‘Qﬁﬁ%ﬁéh Qhe Qb GIhySRAURPEEsPRIBBAs Re§ RACHEHMERSKound and
or BPSK nodul at ed vefornms. Qutdoor Unit Functional

FRGEA a1, B SR RS A% E LY Bl won

uncti ons: nver
-cqnverter conprises, an up-converter _function 212 and
PROHAR |ﬁ>£|mﬁfql\l,rgqg\)é€§t it 1gfesiqRethe O&ﬁ@uﬁgicha%ﬁi‘ﬁ?'gslﬁf% han or equal to

point, solid state high 10 power anmplifier 215. The
2Mbrspn e rthe cager vlhipgeretvorkgopsiatjons peawirsde highoentbeund: bip gates (e.g.
L Band I F frequencies to CGBand transmt frequencies.
gitwtershdr 2Mbpeitteeibgoufonad physical idyeearchteure ovduildibelreplaced with
with the transmt antenna provides an effective

thS DIVERBI andaffl bRy Ech ﬂ% arftectfred ARVINb RGP bNidaR 4yRr architecture

frequency processing The receive radi o frequency

‘%@‘Aféﬁ‘g&%ﬂ%ﬁﬁmﬁ § a transmt rejection filter

OW hol se ock 213. The transmt rejection
filer provides a m ninmum of 30dB of attenuation to

75i nals.in.t hg S%GI—IZ transmt band. The | ow noise
B (?W%VSW% %% equency down- conversi on from C Band
to L-Band and Low Noise anplification of the RF
si gnalThe ToPrinitivenBaskancafestprnitidg sentiasynchronously by the link layer
and places them in a buffer it then examines each received primitive to determine the
type. If the received primitive is a control primitive, the primitive is passed on to the
Control Task for processing. If a transmit packet primitive, it is passed on to the Encode
Task for processing.
The transmit packet primitives that are processed by the Encode Task contain the
following information;
Channel Type ID
Number of segments over which packet will be divided

For each segment, the Frequency, Frame, Slot and Code to use

Uncoded data to be sent
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recei ve antenna provide a nomnal receive G T of

-1.5dB/K. 20 Transmt antenna array 216: A phased
w@ewapossb7 circul arly polarized helices that prPCOAUZ008/000529

nom nal 23dBi gain in the 6 frequency band. Receive

antenna array 217: A phased'g ray of circularly

pol arj.ze el h Y

'n t e %z@v Gt R R PO [P ehind ol o encode

conmer Ci of f the sFeIf omi dlrectlonﬁ$ antenna for
thg packepgn ﬁ’el{fﬁ@lsgﬁhé BolloVIB8 PEQCERIR S SytE

2004/ 095867 PCT/ AU2004/ 000529 - 37 APPENDIX C
- EXEMPLWRY-ePs0dBNECAL  LAYER ARCHI TECTURE The physica

| ayer architecture is the sane for both the inbound
- and opdrdeouing channel s. The base-band processing is

i npl enented within software using DSP and 5
.progrgﬁgﬁgbﬁ_gate arrays and is illustrated in Fig.

14. Although the same physical layer structure is used
. on bof, I nbound and outbound channels in the

preferre&'eﬁ%od|nent this deC|S|on was based upon the

0 ov SR8 ERCLUMAEYEL, Bl L9 5.0k S SRR b o

case where netmork operations required high_ outbou g
giviups tabe rapsmiged i epghestt e specified pmemaonts BB nssas the bits for each
out bound physical |ayer architecture would be replaced
sabintdnt irith ehOMiprEpridtantiardemeyisPad]. Naseprraty SbgmestRaod is used for
the i nbound physical |ayer architecture would however

edBITRl ﬂemwgl%&dleﬁr@rtﬁghiod&af@ctl on Tasks The

RxPrimtives Task receives primtives sent

?Syncgﬁg ?QFI%B%/ ? skt 8 Ielaﬁﬁfnﬁ I AN s Qi ARSaskied with the

In a en exam nes each received prlmtlve

to determne the e, If th recei ved

chapwel s E}P?Wlpgv’@ g%lﬁl@tepwtwtt of gle cggrggt dclhﬂhttlé scyf)aes in the
Control Task for processing. If a rransmt packet

corr¢ati seilnance. t Thes taskstodaws f site mackhing spgroach to generate the chips

required for the duration of the current slot. Fig. 15 shows a graphical illustration of the
fields contained in the super-frame structure table for the outbound super-frame structure.

When the TxFrame Task determines that it should be outputting chips for a data
slot, it sends a request to the Modulate/Spread Task.

The Modulate/Spread task on receipt of this request scans the Segment Pool to
see whether data is available for the specified frame and slot. If not, it replies to the
TxFrame task accordingly, and the TxFrame task generates silence-in that slot. If data is
available, then the Modulate/Spread task will create a buffer to contain the chips for the
slot, and iﬁform the TxFrame task of the corresponding buffer management object.

Note that several segments (using different codes) may be due for transmission
on the same frequency in the nominated frame/slot. The Modulate/Spread task

(instantiation for the given frequency) modulates and spreads the data for all of these
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Task for processing. The transmt packet primtives
that are processed by the Encode Task contain the 20

wo edokogisey | nf or mati on; Channel Type | D NunberP@f/AU2004/000529
segnent s over which packet 'AI be divi ded For each
segnent, the Frequency, Fra\né\r%,' Sl ot and Code to use

sepetm b s aa Sl e A aqdidpn. o piyogy e s

_ Channel Type ID to determ ne how to encode the
lnp@@ﬁmuibﬁ%?f- perforns the followi ng processes (as

requi red); Turbo-encoding Puncturing .5 Interleavi
For métha FgFrafivetadlo then Erséde theashivs maeduged ityether Maduldte/Spread
resul ting encoded/formatted bits into groups to be

Tdsk 3MsHistdugsht chipgaedmof the specified segnents, and
inserts the bits for each segnent into the

appr Oﬁide kﬁlt‘eliT %sISROFRAEMBARN 'withih 88 FRG enSpgiestes Beostream of
is used for o each frequency being handl ed by the

nodul at or,. erJ; T s the super-frane
Chf%?l?{ﬁ?ucgfgsl)g}?%ﬁ{%%ﬁ%g%&?) égﬁ% th the IOchannel it is
processing, to nerate output. sl.ots of. the correct
* dur at PERESIR O {1\% ?SE}I?PI’PS&%EQ Cf?’é’r‘flﬁﬁetpegé%] ence. The
task follows a state machine approach to generate the
- chi psNyqésffiltesidgf or the duration of the current slot.
Fig. 15 shows a graphical illustration of the 15
fields contained in the super-frame structure table

Réstivet Digediodnskyd super-frame structure. \Wen the

TE.Fr ane Task determnes that it should be outputting
chi ps

Vbdul 2{162 pirlfeég{cf@li_ gé}{(f&tms qiferdg R MERput Lntplés and passes the
filtered samples to the RxFrame Task.

The RxFrame task uses the super-frame format description associated with the
frequency it is processing, to process input slots of the correct durations and types, in the
correct sequence. The task follows a state machine approach to process the samples
required fc;r the duration of the current slot, and then checks to see what the next type of
slot to receive should be. Fig. 16 shows a graphical.illustration of the fields contained in
the super-frame structure table for the inlbound super-frame structure.

The RxFrame task uses GPS and waveform processing (UW search) to acquire
and maintain the initial slot boundaries within the incoming sample stream.

When the RxFrame task determines that it should be receiving samples for a data
slot, it sends a request (via mailbox) to the Despread/Demodulate task.

The Despread/Demodulate task on receipt of this request scans the list of
expected segments for the appropriate frame number to see whether the slot needs to be

processed. If not, it replies to the RxFrame task accordingly, and the RxFrame task

discards the samples received for that slot. If the slot is to be processed, then the



The Mbdul at e/ Spread task on recei pt of this request

scans the Segnent Pool to see whether data is
war@ilgdsbe for the specified frame and sl ot. [|PCHAU2004000529

replies to the 20 TxFrane yggk accordingly, and the

TxFranme task generates silence--in that slot. If data

: ‘1 ab . . _

DRy S KA AR O fr sl
i nf the TxF task of . th di

the B emeyalssaieivee BsprmRA: Samplee v et BT ol segrrent s

(using different codes) may be due for transm ssion

on t KBhesBespréaddgerendyate iask peoassyes thag waut saamiessiopthe datgslot and

Modul at e/ Spread task 25 (instantiation for the given
peifoe@eency) nodul ates and spreads the data for all of

t hese WD 2004/ 095867 PCT/ AU2004/ 000529 -39 segnents,

s+ (SYNGHEoRANS Ltk ARARbRRR IR e WD iy nddlc of chip)

addi t1on, and h?aces the chips in its output buffer.

_ The IxFramne sk 1.h .ers the chi ps produced by
t he ]%\r;ga%efngyg&%ﬁtpgﬁgﬁﬁ%@@%ﬁ?@ its output chip stream
5 The,té];éF'ill ter task is inplenented within an FPGA and

* pr ockéEE PhessAcqSRO of  chi ps produced by the TxFrame
task, to perform Expansion to nultiple sanples per

- chi pDesmaeadéet i tion  Nyquist filtering Receive
Direction Tasks 10 The RxFilter task perfornms Nyqui st

. fi | t Peinbgulafion hetenganoddatiphemnsist qfasswsthe symbol constellation to
filtered sanples to the RxFranme Task. The RxFrane task

10 uses dffate YREL o -1 ABBhS QT RIiosABRY) iffit dadh révebed bl His process also
with the frequency it is processing, to process i nput

slots h r s nd types, in the
cor rg’g?fvféaeﬁcgﬁfgé.ng%ggwé%%?h?%ﬁ?%v\s a state machine
approach to process th anpl 15 regui red.foy. t .
dar at Note G FHHEIEL S rRrits GO, SHREnL Feft L g es fus' B geoeption on
what the next type of slot to receive should b Fi g.
the6 sarheo iseqaiengya ihi hal nomingted r Samelslogr e Praarepd/Demodiilate  task

contained in
(instantiation for the given frequency) despreads and demodulates the samples for all of

15 these segments.

For each received segment for the slot, the Despread/Dembdulate task places the
buffer of LLRs it produces into the Receive Segment Pool, and notifies the Turbo Decode
task that a new segment has been added to the pool.

The Turbo Decode task scans the pool to determine whether the new segment

20 added is the last segment that is required to have all the segments that belong in the same
packet. Note that these segments may arrive on multiple frequencies, and/or multiple
timeslots, and/or multiple codes. If it is the last segment required, then the Turbo Decode
Task re-assembles the segments for the packet, and then performs (as required);

Formatting

25 - De-Interleaving

De-Puncturing
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the super-franme structure table for the inbound
super-frame structure. The RxFrane task uses GPS and
wooe0esnT processi ng (UWsearch) to acquire apdI/AU2004/000529
mai ntain the initial slot bogﬂdaries wi thin the
gnconing sanpl e stream 20 \Wen the RxFrane task
_determ pes. that it should be receiving sanples for a
dat a Wgﬁ;;())tqecﬁb?ingends a request (via mgai I bgg) to the
Despr ead/ Denoduy| at e task., The, Despr.ead/ | at e t ask .
on r e%g‘? fecgre t&?g%lemeg?fgﬁ IgpleAen{edas 3 W ﬂs%)?ﬁeegfrgoo f which
segnents for the appropriate frame nunber to see | )
confenh gre LhRs $oma parsisuler reseiyed speperis splikg thefgnsmit;side, a single
replies to the RxFrane task accordingly, and the
RRXdTvaS@gnias Podbis dkar@rddataimhegsanisiressivedami albfiedusncichat
sl ot) If the slot is to be processed, then the WO
2004/ §R5BRIREAUARIALIDREAe padQt PesitratAonRe th e
Task creates a buffer to contaPn the i nput sanples for
.the spon. gpd the RxFrame task will place the input
sanples i n (ﬁ that buffer. The Despread/ Denodul ate task
processes, the jnput sanples for the data slot and
'perfoi%ﬁﬁdquﬁﬂﬁgdﬁpning estimation (picking sanple
poi nt _corresponding to mddle of chip) Frequency
- of f sebignsk quadity bveewitioecti on I nitial phase acquisition
Despreadi ng Denodul ati on where denodul ati on consi sts
of usiThgrdcevegpnkalpriadtisd Blpassei oie the TkPrivztives tasletotthelink layer.
Log- Li kel i hood Ratios (LLR) for each received bit.

ThBkSle BY REBPrBhRiQes fabl Bl t¥ @ferfeaRt Ul packaefipee Decode task with
estimation. Note that several segments (using

S bR o By TP G g e
tDes read/ Denodul ate task (instantiation for the given
e U@ny) despreads and denodul ates the sanpl es for

all of 15 these segnents. . ) . ...
Although the above Tasking model is designed with burst mode transmission in

mind, continuous transmission mode is handled by having the Demodulate/Despread task
maintain state information from one timeslot to the next. In this case the RxFrame task

effectively passes all received samples to the Demodulate/Despread task for processing.
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For each received segnent for the slot, the

Despread/ Denodul ate task places the buffer of LLRs it
w@e@doews? i nto the Receive Segnment Pool, and npCT/AU284/000529

the Turbo Decode task that a,new segnent has been

addﬁd to the pool. The Turbo code task scans the

pool to determ ne whet her egnent 20 added is

the | ast segnent that is%lfqﬁl}ﬁiraggntso have all the

segnents th ' S hat

t hese segmﬁé@ﬁ@%%*ﬁﬁ%ﬁ%&@gh@s

and/or multiple timeslots, and/or nmultiple codes. If .
it i sAnHBustegion of gredink hawmr@ﬂ}ngt%ﬁ%a&%ma?lﬁéief%%él-e The link
Task re-assenbles the segnents for the packet, and
ldyeepropeo! sbased genEQLCraad useshbe standard glag 36quence (7E hexadecimal)
De-Interleaving De-Puncturing WO 2004/ 095867
tPEIU R GOAN QONRI2D sixtedd it Hiirhe clite Geipigicd e pReddd sieor detection as
Segnent Pool is inplenented as a linked |ist, an entry

sRSwiMH Fig. bﬁl‘)?&gb?ﬁu&ﬁ 6f tle ikl 18Yer vithdk Eﬂe%‘ﬂr:s@fn IBRI%R%b}/ﬁQmework is

segnent . e transmt side, a SI ngl e ecel ve

Segnent. Pool . i s, used t. ontain s GE
RN a1 o4 850 e OB Ao PSRRI G BESbi ha rDMA
acket primtjve that contains the Packet |D Decoded ..

chamrband shsouthp gl DYLEImRGLS] Mbpwah 1o aTh Sk 4t peoiocol is used
packet primtive is passed via the TxPrimtives task
ohdothhthe finhoknd agéputbowtd dtenelethds décitiore Wik Prsediupion dhe provision of
task is to nerge user data packets fromthe Decode

rélaSkelMIER bif E/EOBSethPrduidund esagelgeat &t kyest ees than or equal to
Control Task and to send the resulting primtives to

2hiths). | kht BYR whet hEQugh o%éfﬁti&ﬁ%ﬁ@ixé@lﬁﬁh&%tﬂ%ﬂ BitSrate operation

esigned wth burst node transm ssion I'n
then the outbound link layer protocol would be replaced with the DVB-S standard link

layer protdcol.

The link layer is operated using the asynchronous response mode of the HDLC
protocol and provides both control message transfer and user data transfer services. The
link layer frame consists of a variable length header followed by a variable length data
field that contains either IP packets or control messages, or both followed by a sixteen bit
frame check sequence.

The link layer specific remote station address is carried within an extensible field
within the header portion of the link layer frame. The address is variable in length from
one byte to N bytes. The length of the address is determined by examining the most
significant bit of each byte. If the most significant bit is ‘0° then the next byte is part of
the address otherwise this byte is the last or only byte in the address. Using this method

broadcast, multicast and unicast link layer addressing is supported.
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m nd, continuous transm ssion node i s handl ed by
havi ng the Denodul at e/ Despread task 15 maintain state

woO pdoao9sss7 on fromone timeslot to the next. | nPETYAE2004/000529

case the RxFrame task effectiyely passes all received
sanpl es to the Denodul at e/ Despread task for

processi ng. WO 2004/ 0958 004/ 000529 -42

APPENDI X D EXEMPLARY LINQ%EEﬁEQX§%}HTECTURE An
illTustration of th ' I ' ' o
format | EEUELARYRESER STARRMISP SR TR OL . o
upon HDLC and uses the standard flag sequence .(7E )
hexadBl¢ rdistyibutgd t masrgemsahirsoPeelmis 1HNERensed (iBeffpygre in the
frame check sequence to provide error detection as )

m$dropyocéssoirirgl clibfinel Woatrpbedrts erthof thehemniotsktatiaseand central station
within the system protocol framework is illustrated

cspeckively. 11a1thbl dneNictihdyest mglearating shesdistriboted resource
rt é”i nbound CD%A/% channel s ang t he out bound TDM

n%g%ﬁleel(r)lﬁ prg@%chpﬁﬁgcﬁbgﬁ, th ¢ hﬁﬂ‘leﬂgﬂé’ SthePhiRiHRa9that fhay implement

I nbound and out bound channels this

deci si qn based upon the provision of 10 relatively

the PRPIBFQ e,q‘ﬁ@@vsw%i t he out bound channel (e.g. bit rates

| ess than or equal to 2Mps). In the_case V\Iq}erﬁ% . )
net wol kropgleus tius ectien BRMEHC Ringhate BetHeY Hng e tplpwing format:
operation then the outbound |ink |ayer protocol would
<Benrefilcagthet Extdnsibilgy®VB- S st andard |ink |ayer

protocol. The link layer is operated using the

F?e§(¥ncnronou§)p&[ﬁ)§ﬁonse node of the HDLC 15 protocol
and provi des both control message transfer and user

1. 1 f.a H

d.a ) W W Womd X <o Yok T 1 A 1 £
trat-a—t1ranst Set v Ca_ J1TE rT="ACTayer TTdllt
Si®nsi sts of Ui Uavenadh § |95 header fol I owed by a
variable length data. field.th i i

Lpagthébits)or dorMirol messages, or both fol lowed by a
si xteen bit frame check sequence. The link |ayer

EsResibilitg I eappendiioain ‘@htoariype arlidatescthatrthe fieMiis hktensible. See
extensible field 20 within the header portion of the

link layer frRWeror 1761 asdFigssn bhowrfitialiAR dxfenkRgidiks.
from one byte to N bytes.” The I'ength of the -address

G- at-ar-1d—tir@

-S—aeterfitrnea Iy 'CAaHIHng the MoS1
Examples:
S4 Signed 4 bit integer
U3 Unsigned 3 bit integer

Ul16 Unsigned 16 bit integer

US8e Extensible unsigned 8 bit integer

Extensible Numeric Fields
The MSB in these fields is used to determine if the data field is extended. If the
MSB =1 then the field contains the number of bits as specified in the base type (ie. An

U8e contains 7 bits of significance). A MSB=0 means the field length is extended by the
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significant bit of each byte. If the npst significant

bi t |s.‘0' then the next byte is part of the address
wo@rlvengisse this byte is the last or only byte POI/ALZ004/000529

address. Using this nethod oadcast, nulticast and

uni cast link layer addressing is supported. WO

2004/ 095867 PCT/ 4 - R
S@%ﬁﬁ%}xﬁﬁ%ﬁ@w@% e T i S e e
managemnen rotocol s inplepented in software in th
of ﬁh%@%@}d@éé'@ 9%&??&8@%%%?“&5%5?% lekg@%éﬁ%i n the ©
renote stations and central station 5 respectively.
Al t hough onl% one met hod of inplenenting the

Mekisagasi setder PisgohitebResansgdd@mseedt ocol is descri bed,
there are nunerous other nethods that may inplenent

the prtaRke Qa5 dpécitie!(.e. uhiva9y WARUAyer Righalsiag takiiated with the

nuneric types are specified using the follow ng

difgﬁéﬁ%%rgoﬁﬁcé?@@aé%&%&mgfe;sgé%&&?ggﬁé%B%IEF{ gsglsgte.@ﬁ@ ill\ilﬁﬁ%s a part

=S ngt
Extensibility appendin n e tao.a type indicat .
ofithedink fyer peahige b e fphof Breshen ol FBSp4eBy 5 inyored vsing o
description of how field size extension works. .
urfipenphk dayer Suldgesgrassignedoite thenrepele sWPNUAS iP@He%fl %ebPHOVISIOmng
integer Ul6 Unsigned 16 bit integer 15 UBe Extensible
prossk 9Tae nidsdige fomiae gsxd onfhie link idykeeishy nifustratediie figyre 11.

The communication network may require additional messages to be signalled
from the remote station to the central station to support the offered communications
services. The messages described in this section are however limited to those required to
implement the preferred arrangements of the distributed resource allocation method.

The Control field contained in the inbound link layer message defines the ‘frame
type’ it is of type U8 and is interpreted as shown in the following table. The bit in

position 4 is unused and its value shall be set to ‘0’ by the transmitter and ignored by the

receiver.

MSB
FrameType | 7 [ 6 [ 5] 4] 32
Unnumbered || X | X | X Tx
SARM] 0O 0 0 1 1 1 1
DISC] O 1 0 0 0 1 1
Ul O 0 0 0 0 1 1
UA] O 1 1 0 0 1 1

Table: Inbound Link Layer Message Control Field Interpretation

The following message information fields are used for signalling in support of

the distributed resource management process:



The MSB in these fields is used to determne if the
data field is extended. If the MSB =1 then the field
weonwtadsss7 t he nunber of bits as specified in tPET/BES®4/000529
type (ie. An U8e contains 74 its of significance). A
g/cs)gzloorreggi the field length'is extended by the WO
PCT/ AU200 005
ori gi‘?‘i‘g& ?Sé)F‘EIce(FL%g' g{fgo ?eu i ﬁé 6’?)Ilgtgssgagg95{ %}n?%mhhﬁle remote

€ case

of UBe, etc.). The B .of fiel
stgtiosgothy Giahiaigoneacieried w%oﬂﬁ‘iﬁlw fre %@?238@?% type.
Used for Distributed Resource Managenent The renpt

st at i wll:sh &eilF ingessageds sem ftoaseither thﬂ@epﬁglle%tat&ngﬁéh@r xeﬁ@te station
associated with the 5 distributed resource nanagenent

DRSS td $rdceives pastad weinpaks Urhiama tyld i Thee inubk mgssage consists
part of the link |ayer service in the form of

5 ﬁﬁg&?*ﬁe-ﬁ‘ R8ErNERIA0RY a8 ity BlRSRQE iefdriistiidigfield. The receivin
uni que |ink l'ayer address ass%nedﬁgo the renote ©

tgé%tgfgge %rtﬁg{ec gaft 8% @ES%X$§$S%B] af&ﬁnoxpfeﬂgﬁﬁ&t A€ the transmitting

ayer 1s as

|IIustrated| figure 1 The i cation.n

Stign sica e s artand ARt B TR C i s R g ipna
fromthe renote station to the central station to
supporesoutts beleasecnotifymRaspese itelease sgiily megsagyHg sent from the
messages described in this section are however |imted

rénfoté kesien reeahe reedtralostationpbe riea seledted pntefuardr dnnel using the DISC
arrangements of the distributed resource allocation

10 ﬁﬁt‘ifé'% . The Control field contained in the inbound
nk’1ayer nessage defines the "frane type' it is of
type U8 and is interpreted as shown in the faoll ow ng

d\@lfb uid T, %B{%f %Et(t' 1pr]l§e t@%?k%ﬂu?& Braps unused and its

ue’s the transmtter and
ignored by the receiver. I\/IS
----- Furthér-outbound.link layer signalling associated| with the %1@% resource

7654321 Unnunbered x x X4 x x 11" SARMO 0 0 1
ndandgetnenDipéees 1s Graflsportdd beross the satellite link as a part of the link layer
service in the form of broadcast tables. These tables are transported using the link layer

15 broadcast address (FF hexadecimal). The communication network may require additional
system information to be signalled from the central station to the remote station to support
the offered communications services. The tables described in this section are however
limited to those required to implement the preferred arrangements of the distributed
resource allocation method.

20 The distributed resource management process at the remote station requires two
sets of information in order to operate, a resource domain database and a resource map
database. In the preferred embodiment this information is transferred to the remote
stations using the following table structures:

) resource domain table;

25 . transmission group table;
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20

U 0000011 UAO110011 Table: Inbound Link
Layer Message Control Field Interpretation The

wo edooeisey nessage i nformation fields are usedP€DAU2004/000529
signalling in support of thg di stri buted resource
managenent process: WO 2004/ {5867 PCT/ AU2004/ 000529

-45 radio resource notify: Radio resource notify
messdge is © %‘H%GEFW@X?@HN e station to the
central station on the sel ected i nbound channel using
t he 9ARM f rsape-frampestructyeltablg andyl | * message i s sent
fromeither the central station or the renote station

i N responsehhfhelatARBilitpehbiessage using the UA frane
type. The "null' nessage consists 5 of an address

fiel dppconb il mbh & briv@B %A ifsihAticARDEAUR A vikiah 1R ir&Bmission

field.” The recetving station interprets the receipt
of this sage as an ackn 1. ha: Of th
PR A PG SEICBArDr: Tebigh RgEtinicl ARy fobles. OF these
action of the rmpst recent received command. . our
fopiehlese O, ey MAREEGR CEONENERLE o E e ryalgh Ity able changes
sent fromthe renote station to the central station )
dyonantitwlys Slecinfoenhation oontaingdh an thsl remgiting thige tablss maypbe considered
frame type. Qutbound Tabl es That Conprise the Resource

stMap iFHattRer Theltidforhatidn cdatdiagein Hiegreaduria gomeiotiblet wdy also be
with the distributed resource nmanagenent process is

spokiegcacross the satellite link as a part of the
c#%ﬁ% Iaﬁer service in the form of broadcast tabl es.

These,t ab r r . ' ' a
e e
networ k _may. require additi.on system i nf.or i
OB FRM Setnhrbrit K BT Pt (e POy o e TApyeAL dnd ranges
station to support the offered conmmunications -
fremr wice é8 evayel Ot sebpuds taemer imbevery f 0phisecoads  TBp chpnpel availability

however [limted to those required to inplenment the )
1apleeéndiedindsrharige nentis dpdantibén datsire atslitherkfoneds tutransmitted either
al I ocati on net hod.
immediately following an update or periodically in a configurable range from once in

every 1 second to once in every 100 seconds whichever is shorter.

Resource Domain Table

The resource domain table provides the information from which the remote
station may detive its current resource domain. The remote station uses this table and
knowledge of its geographic position to determine its resource domain by calculating the
distance between its current position and the geographic positions contained in the table.
The remote station then determines the closest point in the table to its current position and

uses that point to retrieve the associated resource domain value from the table.



20 The distributed resource managenent process at the
renote station requires two sets of information in

wW@r@enN93867 oper ate, a resource domai n dat abase BOIAE2004/000529
resource nap database. Ir_14 he preferred enbodi nent
this information is transferred to the renote

ations using_. | owi ng table structures:
T@&%&{ﬁsg'ércﬁwﬂnth@gﬁegkonﬁ%t transni ssi on group table;
WO 2004/ 095867 PCT/ AU2004/ 000529 -46- channel

Pa?hﬁféf'élme tapl e; super-frane structure tp;eat and

channel availability table. The resource map is
detivetd—fromtnaformation—contarmed Wi a1

CQQ@H@ i ssion 5 group, channel structure, super-frane
structure, and channel availability tables, O these

De¢weirlD abl es only the infornmation contai nedS¥n the
channel availability table changes dynamically the —
| Nt or@edridinmte:0 Thailagatld andt loegitwiesifi grggtaphisepastisndgcated within
may be considered static in nature. The information

the Mt @hagdetdurddoniggour ce domain table may al so be
considered as static. 10 Each table that contains

statig_| ' ' 881 Gl Olbrielifide, both as
R e R A S
. broa tsS.ls canfigurable d..a ce in
wsiBeg 135 SBiBe BHER  ATEa/s (R0 MER e e

channel availability table contains information that

i's dynam g;j0. QgbiiatMftkpRASGGAI e it is transnitted

either imedi ately follow ng an update or

periodically in a configurable range fromonce in..15

every 1 seggeafl to once in every De@&rigmands whi chever

I's shorter. Resource Domain Table The resource donmain

t abte pﬁéﬁfﬁ&?aﬁg@e N 9phARE-DOAededm Whi ch the renote

station nmay derive its current tesource domain. The

remot ia%%u%lteizﬁgorliltﬁl%s U Sich@PL SAN9U12 x 0.05°

Longitude Range -180 to +180 degrees

Longitude Algorithm  Longitude = -180" + Ul2 x 0.1°

DomainID: The unique resource domain ID that can be referenced in other

tables.

Transmission Group Table

The transmission group table lists all of the transmission groups that may be
available for use, where a transmission group is defined as the set consisting of a single
outbound TDM carrier and a multiplicity of inbound carriers operating through a single

geostationary satellite.
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know edge of its geographic position to determne its
resource domain by cal culating the 20 di stance between

W0 2®4086ENt position and the geographi ¢ posi t PONAU2004/000529
contained in the table. The, genote station then
determ nes the closest point in the table to its

ositi at point to retrieve the
”&ggo a&?@'bssfo gﬂ?‘g’e %Pc;ﬁio mégl ue fromthe table. WO
2004/ 095867 PCT/ AU2004/ 000529 -47- Tabl e: Resource

(& 1apl e Fornat Par aneter Format  Coopgdiqat € Ul2,
pigRegl,

.—n

rrai nI D Ube Coor di nate: The latit ude and
, .
1 tde—of—a—geographi-c—positTonmtoctate ne
Saliéwt &r% OB r esour ce domai n. Coordinate in ot\rélr]i%%llkg%or?s
transferred |l atitude and then | ongitude, th as 5
EG@ned 12 bit fields and interpreted as“d&fined in
the followi ng table. Table: Coordinate I nterﬁretatl on

| t erTORmspimgei on  Latitude Range -90 to +36 Rewrdes
Latitude AlgorithmLatitude = -90 + Ul2 x 0.05

Longitude Range -180 to +180 degrees Longitude
Al gorithm Longitude = -180 + Ul2 x 0.1" DomainlD: The

uni g u§a&ﬁ§? ﬁe‘é&ig Ogﬁisﬂn%pf e e?a@f(‘)nglesa'féﬁn% ftﬁ%%gﬁ* viHikch the traffic

ot her rans SSIO G oup Tabl e

grt@ilg E%?uquqg? nﬁ%{?%t%:ethe gbl o | JB %hhtﬁgef:ecotr eectroél?agﬁe'ﬁ' 1ﬁsdlé) Bollowing

transm ssion group is def| ned as the set consisting of
tablesi ngl e outbound TDM carrier and a nultiplicity of
i nbound carriers operating through a single

Table: Satellite Record

Parameter Format
Longitude U10
Polarisation U2

Longitude: This field represents the longitude of the satellite from 0 to 360
degrees. The 10bits are transmitted MSB and the position of the satellite is:
Satrong = U10x 0.5
Polarisation: The polarisation is always referred to with respect to the remote
station transmission reception requirement. Hence an O/B carrier defined as RHCP
means that the downlink is RHCP. An inbound LHCP means that the uplink is LHCP.

The coding of the polarisation field is defined in the following table.



geostationary satellite. W 2004/ 095867

PCT/ AU2004/ 000529 -48 Table: Transm ssion G oup Table
wo-ermmessear anet er Format  Satel |l ite Resource SBtBADURW0€/000529

Record # of TGs use TG Resoypce TG Record Satellite

Record: A listing of the operational satellite through

whi ch theTtraf i, . gLoup resource is available the
PHIE Lolfpisft

format of

foll

P record is contained in the
owing 5 table. Table: Satellite Record Paraneter

Format  LoRgEtude UIU Pobafctipés on U2 Longi t ude:

Thi s

field represents the longitude of the satellite

from 0 te360-degrees—The O tismaReEnL IS At ed—IVEB
and the p% tion of the sE‘P%‘IHfdlﬁjgegell)é:bﬁtbfg)ﬂaw{ép'

Sat Long=Ul OxO. 5' Pol arisation: The pal ari sati 'S
al ways refdHred to with r@@ﬁ%‘&Lﬁgpt ﬁ&ﬁﬁo@ﬂa‘mst ation

transm ssion reception requirenent. Hence an O B

carr

i er det@hed as RHCP Inbawrd RHEP, OwtbogaddHGk i s

RHCP. An inbound LHCP nmeans that the uplink is LHCP.
The codi ngx@¥ the pol ari shbbamd EHEPJOuthoded REHCP i n t he

fol l owing table. WO 2004/095867 PCT/ AU2004/ 000529

act u’ll'R\'IéﬁSél%gd DeSCrTptriron

TG Record: A group of channel resources, namely one outbound and one or

more inbound resources. It always identifies the O/B channel first and then iteratively

identifies the I/B channels.

Table: Transmission Group Records

Parameter Format
TG_ID U8e
O/B Channel Structure ID (CS_ID) : U8e
CDMA CodelD US8e
TDMACode UBe
DomainID U8e
# of IB Streams UBe
I/B Channel Structure ID (CS_ID) US8e
CDMAC CodelD UBe
AccessType U8
# of TDMACodesTDMA USe

TDMACode U8
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Ox00 | nbound RHCP, Qutbound RHCP. OxOl | nbound LHCP
Qut bound LHCP. 0x02 | nbound RHCP, Qutbound LHCP 0x03
wo piweeis6 1 HCP, Qut bound RHCP 0x04 t o OxFF ReseCwau200@000529
Record: A group of channel r sour ces, nanely one
out bound and one or nore inbound resources. It always

Ldentifi 5. 1hie O B GHANISL I ShardduklieR HASLAH YR YD of the

G oup Records Paraneter Format TG ID Uge (O B Channe
Trapsyissiop STP¥P-(CS I D) Use CDMACodel D USe TDMACode USe
Domai nl D UBe # of IB Streans U8e |/B_Channel

St r uc@® €haBn¢lCSirnpregEhis doilsaRgeifio Cipanelisetarey R (CS-1D) as
U3 # of TDVACodesTDVA use TDMACode U8 WO 2004/ 095867
JdRGHHiI A PBOAMROEBARC] strabtuféGable: This is a uni que nunber

that is used to represent the ID of the Transm ssion

G oupepfiABodbannelis & ﬁ%ﬁédﬂﬁ@ coddiigkddstotthe ‘cpaedeli defined in the
Channel Structure ID (CS-1 as
channel structure table.
TDMACode: This is the specific “TDMA Slot Pattern” to be transmitted and is
linked to the super-frame defined in the channel structure table.
DomainID: The DomainID links a transmission group to a specific resource
domain as defined in the resource domain table.
# of IB Channels: Describes the number of /B channels associated to this
transmission group.
I/B Channel Structure: This is the specific Channel Structure ID (CS-ID) as
determined from the channel structure table.

AccessType: This field defines the type of service that operates on the channel.

The coding of the ‘AccessType’ field is defined in the following table.

Table: Access Types

Value Description

0x00 Continuous carrier service.
0x01 Slotted Aloha Carrier.
0x02 TDMA / CDMA Carrier

0x03 to O0xFF Reserved for future use




determ ned fromthe channel structure table. 5
CDMACodel D: This is a specific code linked to the

WO Gpde®sst? defined in the channel structure tRGI/&0U2004/000529
TDVACode: This is the specifif "TDVA Sl ot Pattern" to

be transnitted and is |inkéd to the super-franme
efined in channel structure table. DomainlD: The
C}%&‘ﬁﬁ?%zﬁnf’ﬂlek% lea transm ssion group to a specific
resource 10 domain as defined in the resource_domain
t abl elhe#fadfowim ChammekIstuctDess tabld dstingsealh the cvaidgble ipbound and
channel s associated to this transm ssion group. |/B
ofamd ehaBtclsiatiatie fdhiss in thetveweiewhéiea Chanelas defined as the full
Structure ID (CS-1D) as determned fromthe channel

seb b HGﬁi?’éLﬁaﬁlé‘ bh&mele ARCETMENRE phydital 1hjee! Mhrid@fcs i sant dibound or

type of service that operates on the channel. The

di .the ~Acc T ' field is defined in the
> Oufcﬂgchng%aﬁgﬂ% 3%@5@?%%@@%&%%55 Types Val ue Descri ption
Ox00 Continuous carrier service. Ox01 Slotted Al oha
TAAES CRAnnel SR tioAble KéatCarri er 0x03 to OxFF
Reserved for future use WO 2004/ 095867
PCT/ AU2004/ 000529 - 51-_ Channel...Structiigetadlgulhe
Pié@mawt ng channel structure table definesFarmathe
avai | abl e i nbound and out bound channel s avail able for
cySp i n the network, where a channel is deli8sed as the
full set of configurable paraneter that define the

Flgge(gi{c al layer attributes of an inbound og4%Beysbound
sateltite comunication resource.

Modulation U2
Reserved U6
ChipRate UBe
CodeSet_ID US8e
Super-Frame ID US8e
Synchronization Us
RollOff U3
FEC_ID UBe

CS_ID: A channel structure ID.
Frequency: The BCD representation of the Centre Frequency (F.) of the channel

10  where:
F. = Frequency(BCD) x 10kHz.

Modulation: Describes the modulation scheme used on these carriers.



Tabl e: Channel Structure Tabl e Format Paraneter Format
CS ID UBe Frequency W24 (BCD) Mbodul ation U2
woe®enysed? U6 Chi pRate UBe CodeSet | D U8e PCT/AU2004/000529
Super - Franme- | D UBe Synchrong ation U5 RollOf U3
FEC I D UBe CS I D: A channel 's%ructure I D. Frequency:

The BCD rgpresgnt.al ion.of .the.Centre Frequency (Fc) of
the chann %le'i@%@@plﬁﬂdﬁaéguency(BCD) X | O(H)z.
Modul ati on: Describes the nodul ati on schene used on

t hese car%]]%s_. WO 20027 G9&8hdtdiCT/ AU20047 000529 - 52
Tabl e: Modul ation Field Coding Value Description Ox0

BPSK. %—@S’%—Gﬁ—ﬂ—o—% Reserved—ChipRater
\Rﬁscri besér’f%ectr:]hi p rate ( %K('used on the channel
ere: = i pRat e 25
0xt P X Bk

0x2to OxF  Reserved

ChipRate: Describes the chip rate (C;) used on the channel where:
C; = ChipRate x 256.

5 CodeSet_ID: Acts as a pointer into the CDMA code set database, this database
is written into the remote stations static storage at the point of sale. The remote station
uses the ‘CodeSet ID’ as a key to search this database in order to retrieve the code
generation parameters and code length associated with this ‘CodeSet _ID’. The remote
station calculates the channel symbol rate by dividing the ‘ChipRéte" value by the code

10 length.
Super-frame_ID: A number that references the Super-frame structure used for
TDMA burst timing synchronisation as defined in the super-frame structure table. If the
Super-frame_ID is ‘0” the channel is continuous.
Synchronization: This field defines the cyclic synchronization alignment of a

15 channel. On the outbound this corresponds to when the SFUW will be transmitted and

for the inbound it determines at which point the inbound channels will align their UW.
Roll Off: Describes the channel roll off (R,) factor where:
R, =RollOff x 0.05
FEC_ID: Acts as a pointer into the FEC parameter database, this database is
20  written into the remote stations static storage at the point of sale. The remote station uses

the ‘FEC_ID’ as a key to search the FEC parameter database in order to retrieve the FEC
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5 CodeSet ID: Acts as a pointer into the CDVA code set
dat abase, this database is witten into the renote
W@ @biogiss7 st ati ¢ storage at the point of sal e. PAaU2004/000529
remote station uses the "CodgSet ID as a key to
search this database in order to retrieve the code

MBS S M e o
SRR B St Bl B B R o .

references the Super-franme structure used for TDMA
burst tim ng synchronisation as defined in the
Sypgelraeatticiied@blere table. 1f the Super-frane-11)
is "0 the channel is continuous. Synchronization:

T_ﬁalsﬁpérl-ﬁiuﬁe @ﬁ“ﬁd:tﬂ%stabléeis GHGWA Gn ShfloBihg 8dbl) N This table is used for
al i gnnent of a 15 channel. On the outbound this

ﬂlr b 'EB LhR1sSh lrﬁ/gli’ghltlkf dmerEﬁﬁﬁﬁgﬁtrHaﬁgn@nd
ortelnoun It term nes at “whi ch pol t he

i nbound channels wll align their UW Roll Of:

TabbkcEapasiraie Sthavtasd Takdé | of f (RO) factor where: Ra
= RolIOFf x 0.05 FEC ID: Acts as a pointer into the

Pamametelie renpte stations static storage atFameatpoint
of sale. The renote station uses the "FEC ID as a
Spyr-frams €@y ch t he FEC paraneter database iG8order to
retrieve the FEC WO 2004/095867 PCT/ AU2004/000529 -53
S@,ﬁgﬁgﬁ&gﬁ@@ég&ﬁgpt ed with this "FEC_ID ap¢l uses
these retrieved paraneters to configure its FEC
Sé:rgggr and decoder for operation on the channel.
uper-Frarre Structure Tabl e The super-franme structure
tab inthe followng table. This table is
%é‘iiﬁf %@sy;th i nbound and out bound cha ﬁ%l s with
slig different interpretations. Table: Super-frane
\B)/(@ Us

S§U\Mﬂﬂ ymholsk Par anet er For mat
# of slots US8e
Slot Size (bytes) USe

Super-frame_ID: Represents the ID of the structure. The ‘0’ value is reserved
and shall not be used.

Synchronization: Represents the length of the super-frame in seconds. Valid
lengths are 1-6,10,12,15,20 and 30 seconds. 7-9,11,13,14,16-19,21-29 and 31 are
reserved. 0 is used for continuous channels.

Reserved: Reserved fields are set to ‘0.

Guard Time: The length of the allocated guard time in chips.

SFUW/UW: Represents the length of the SFUW/UW in symbols.

#of slots: Defines the number of slots in this super-frame structure.
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Super-frame-1D U8e Synchronization (seconds) U5
Reserved U3 CGuard-Tine (chips) U8 SFUW UW (synbol s)

wo0o#/0of865] ot s UBe Slot Size (bytes) U8e PCT/AU2004/000529
Supe[ frame-1 D. Represents tg I D of the structure.
The 0" value is reserved and shall not be used. 10

Sync zat X re th of the

supepélp{]g I:)f‘ltn%eéggﬂ %&E@%?is%)@ﬁ}ﬂéﬁgghs are

1-6, 10,12, 15,20 and 30 g

7-9 1H0r1 e 1oithgungothe abis 1 tofireigdy as PB%@P\}éldﬁgHe 12 where the
used for continuous channels. Reserved: Reserve
stfuceirel sorsisgss ot Guard Time”, GEY W, at.rﬁ%@tltrmélqtéﬁgtﬂrc}reo@l?thleto Slot N),
all ocated guard tine in chips. 15 SFUN UW Represents
ardne fih @NgotZ, Oeitid the SEWsIdtsize fymithe dast fbslosicoths start of the next
Defi nes the nunber of slots in this super-frane

u%%fﬂ gre. WO 2004/ 095867 PCT/ AU2004/ 000529 -54 Sl ot

|tzg Deflnes the length of a slot in bytes. For the

ou nter das 0 [ : ) e

12 wnhe S i PRGOS IR parameter

are tive sl t st cture ot 1 .

sﬁwaroamtlﬁaf’wé { oty B sgelie " Bhshepds 8¥ef§it Cr Pl e UTC
last full slot to the start of the next
XXUKErO%.000e. Arrwpetisane flength ok dgmnﬂsW&éfrﬁﬂ% ipysynplyonization
synchroni zati on parameter. Synchronization will occur
o@lurridpeeiery 8édointl ehdre afiap ahetaatiele n pupfFdrama length( of 2seconds would
UTC XX XX: 00.000). A super-frame length of | second

rodilk lin 58S Fank s RfORIANSA alig@Ag every 2 seconds thereafter. Super-frame

lengths of 1,2,3,4,5,6,10,12,15,20,30 are readily available.

A 5bit field allows synchronization times up to 30 seconds although careful
manipulation of slot sizes, SFUWs and guard times is necessary to minimize slack time.

The inbound super-frame structure is similar to the outbound except that a guard-
time a unique word (UW) are transmitted at the beginning of each slot, as illustrated in
Fig. 16. Any mismatch between the super-frame structure and slot allocation results in
“slack time” which exists at the end of the super-frame.

Inbound synchronization operates in much the same way as the outbound with

the super-frame length being an integer representing the time duration of the frame.

Channel Availability Table

The channel availability table is a dynamic table containing the current
availability of Inbound Channels. The table shall be padded out to the nearest byte and

the format of the table shall be as defined in the following table.

Table: Channel Availability Table Format
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occurring every second there after, alternatively a
super-franme length of 2seconds would 10 result in

W@ apenfssame synchroni zation aligning every 2 BEDANzi®4/000529
thereafter. Super-frame |engths of
1,2,3,4,5,6, 10,12, 15, 20,30 aie readily available. A

it £ ol ol ol | o oo ol : : :
>ot+-t—rt-er-t—ar-r-Ons—sSyrtnrormmZatT O UTITES U U

L O
Pyaptds al t hough careful nanipul ation of Fgf%?tjsi zes,

SEUM$ and guard times is necessary—tom-pimze shael

A>3 T ACI\

TGiM:. The i nbound super-frame structure PS€sinmilar to
t he out bound except that a guard 15 tine a uni que word

#TOWlagbpes ransnitted at the beginning of E8eh slot, as
illustrated in Fig. 16. Any m smatch between the

Supenim@Plagd (Gl /ai6, 15)okiladld)ocat i ontriesul ts in

"slack time" "which exists at the end of the

3P . A OteS " IR I ch
Npio e et WAy L 08 SO BAUPTR (PR 0 (R D boptdaty

| ength being an integer representing the tinme duration

of thBGLIQh“gtangels@Qa%?fevp WeBiEChi ity Table The

channel availability table is a dynam c table ..

cont a¥FiGJag hgtesuthe enmbemafdiytestihatifolows (whers sastybyte contains eight

Channel s. The table shall be padded out to the nearest
ilﬁwi@a@@am{dpglgfg@ynat of the table shall be as -defined

in the followi ng table. Table: Channel Availability

Tabl ecﬁQﬁﬁ'@ltFl%Q: 2004/ &%ﬁ%&%i@%&%&@%ﬁ%&a&ms #h5 availability of

Paraneter Fornat TG ID Ube # TG Fl ag bytes Ube

annel . Fl 3gs Unavai =aVad :
SRR LRI L0, PRI B M et
next byte boundary. . TG | D: Transm ssi.on G ou
chanapl ¢ Pyidyn thedransgysygn FLoun h@m%ﬁﬁ;lt BQH%WISQSS ttohcgfnnel 1, etc.
foll ow (where each byte contains eight indjvidual
TEh alvmekls Flagg sie. in the order they are ordered in the transmission group table.

Compelled Sequence Protocol

A compelled sequence protocol is implemented within software at both the
remote station and the central station as described in the SDL diagrams contained in Figs.
8-10.

The remote station derives its position accurately, using GPS. The remote
station then determines its resource domain by calculating its distance from a set of points
contained in the resource domain table. The point closest to the remote stations position
defines its resource domain (eg. Domain ID)

The remote station then uses its Domain ID as a key to enter the
TRANSMISSION GROUP table to retrieve the set of parameters that define the outbound
channel specific to the resource domain. In the preferred embodiment these parameters
are frequency, symbol rate, modulation type and spreading code sequence. Although one

combination of parameters from which the distributed resource allocation method may be
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5 Channel Flags: Alist of single bits, where each bit

represents the availability of a channel (0 =
whoavaisebl e, 1 = Avail able). The MSB of the fPCHAULNOEE00529

corresponds to channel O mﬁ%@in that Transm ssion

G oup. The next bit corresponds to channel 1, etc.

. The chapnels fl are in t : r :
imperped P drsinbed B o binbidfy ShOCon i il Bl Bblement the
Protocol 10 A conpelled sequence. protocol -is
le#B}l‘@ﬁé‘?ﬁPB’d’e\ﬁlP‘Fﬂ?’gn%ffth ‘?Cg‘a Y“ﬁgtph the rempte

station and the central station as described in the

SDL disigg ghese panteiars the renfitg stations canfiguesaity eesiver to receive the
station derives its position accurately, using GPS.
outh&mdermitle station then determnes its resource

domain by calculating its distance froma set of

poi nt@gcfrﬂﬁ:q%ﬁﬂg%ﬁ@&tﬁ&hﬂd@ﬂ?&ﬁ%&&h@ eROe statiph &lembHalates the

pglnt osest to the renmpte stations position. defines
| resour _ ' : i :
il b BB or TR Bopr i EUIIRUCTONRSY Riding the

el n ent er
TRANSM SS] ON t i eve the set of
i

i ( P le to.re

lijglayerereqdsastisigna %ﬁt%@e§ﬁ%&EHFg%@ﬁﬂL channel specific
to the resource domain. In the preferred enmbodi nent
t heseTlareamie stetorp gowrraonitosyale Autpourd, kDM chapnel slots to collect the
nodul ati on type and spreadi ng code sequence. Although

lifl ¢ayet eighblliag i tableo thap awameise the tesomoatnah infhgnation specific to its
di stributed resource allocation nethod may be WO

cﬁ%ff/r&g@x%é AoRG MLHOEs AR PABrmath inryhemnitege $see procedure 5
escri bed, there are nunerous other conbi nations that
m:ﬁ"é étjpl ement the distributed resource allocation
t {‘l_d equalf!y wel |. Using these paraneters the renote

stati configures its receiver., torecejive .t

out boﬁﬂ%re‘m&? %@tlﬁbﬁﬂmﬁt&ffﬁﬁ ilﬂ%mf%safheocfﬂ A hannel to detect

channel the renote station denodul ates the _signal and
amsnepeates to fetresoureeamal wérattion (ses Prereduispy Bdfigate

Qut bound TDM by reading the |ink |ayer broadcast

si gnaftengh¢ ahthes staviohaiasedceivedral the information contained in the link

Jayer signalling tables the remote station distributed resource management process enters
the ‘idle’ state (see procedure 6 in Fig. 8).

Following the receipt of a request to establish a connection (see procedure 7 in
Fig. 8) from the user using either manual or automatic means (e.g. using a PC connected
to the remote station the user requests the establishment of a PPP connection using a
commercial off the shelf PPP dial up software package) the remote station selects an
inbound radio channel (see procedure 26 in Fig. 9). In the preferred embodiment the
parameters that define an inbound channel are frequency, symbol rate, modulation type,
burst timing and spreading code sequence. Although one combination of parameters from
which the distributed resource allocation method may be implemented is described, there
are numerous other combinations that may implement the distributed resource allocation

method equally well.
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The renote station now nonitors all outbound TDM
channel slots to collect the |Ilink layer signalling
wao aiesssbhat conpri se the resource map i nf or mTARCDAU2004/000529
specific to its 10 current rgsource domain and stores
;hié information in dynam c Storage (see procedure 5
in Fig. 8). The.r ' ] |
the ottbiii’ 1o EREMTRRLTA Bl Rl Lok POlsRA Bifipgtors that
resQurce map_informtjon (see ocedure .5 in Fig.
AR Th PR PO R OB s Es JEaP TSR b ety blkts over the
information contained in the link 15 |ayer sign IIjn%n
selestrideinbouns! ehanusl e Eeelnbirshcantaing ¢ Bok dayer eseyyeg @otilication message.
managenent process enters the "idle state (see
Th Belethyeembssape EorgainShe 1idl Ihyasiaddreshef the cempte sgdtioa and a session
request to establish a connection (see procedure 7 in

Ottt iRdicAtEOMMER e SEH 1dd8ENT TictIRAY lafanuadsags iscalt@nsdd © convey
means (e.g. using a PC connected to the renote

af | t er. L e t [ t :.0f i
P%%nj‘ﬁgc%%t PEEKES b SR BOCuES! B SRS, i@ FHPP session
[ up software package) .the reppte station selects
essiﬁlshw@amac el B cedur o 26 i m Fi g,
9). In the preferred enmbodiment the paranmeters th ..
def i nEpamrecaipb ofidhe seranirsnotifeationdserarresed SFllgaf@ containing
nodul ati on type, burst timng and spreadi ng code
theesgleetedeinbdlutdhmaglrcd ivtentifindgiomaaridodorodin pafommstien shef eeatial station
whi ch the distributed resource allocation nmethod nmay

v&fridsRAQABB L EhbtiaScol@sei bpethmihihgrits 188l @ogy ofitierchtimel availability
ot her conbinations that may inplenment the distributed

s SEahe BE e Pe T boshs s ¥ AUl R ise, i on

configures its transmtter using.the I .
oo B b S s B e ggom wpdaes
commences_ the transm ssi on of energy bursis oyer. the
e lebo (s (GRORIEF SIS pkiEe 0L ST, HHEep Hpadeasts the
| ayer resource notification nessage. The |link |ayer )
updsahdenneindailasilityhablei tnlelll myete staidonsssecpropedire égﬂiﬂ &ig. 10) in
station and a session 5 ID that indicates a new

t}tﬁeﬁe%{zv@ﬂ( nSApERd linffN&ydr ivtkadcasterddrms (AP dekadelmsal) waetie outbound
0 convey

TDM channel specific to the effected resource domain.

The central station also creates a routing context (see procedure 51 in Fig. 10)
such that the current and any further received PPP packets received from the remote
station may be routed from the selected inbound channel unit to the standard router and
from the standard router to the channel unit transmitting the carrier that contains the
selected outbound TDM channel.

The receipt of PPP session establishment packets at the central station router
cause the central station router to attempt to acknowledge their receipt using standard PPP
packets and mechanisms. These packets are encapsulated in a link layer unnumbered
acknowledgment ‘null’ signalling message that contains the remote stations unique

address and are transmitted on the outbound TDM (see procedure 32 in Fig. 9).



PPP request packets received fromthe user and used to

initiate a PPP session establishnent procedure at the
w@emwtogdsest ati on router. Upon recei pt of the rBGDADZ®4/000529

notification (see procedure 43 in Fig. 10) containing

t he sel ected i nbound resourcé’identification and

domaipn information the c ' j A i 13

that PHEPSHCThge b Snrr Qs A baor k8 HERA] bERabilic wble
.copy of the chanpel avail abil it abl nd.checki.ng,.
indigates ch therehehoeats aat pailita shieerfal RagTL STk discards the

use. In the case where the selected resource is )
reg¢iaed apsograeheotifinatiom|(sest proreshire JdateFig: HY) aadasyepssociated PPP

avai lability table (see procedure 48 in Fig. 10) and
réquek ghcltesd. y broadcasts the updated channe

availability table to all renpte stations (see

5 procegqrige 4%sk Nvhkrd: thOkerhbte1tatibe AisWAGK réGing anhennumbered
link | ayer broadcast address (7F hexadecimal) on the

BT ISk eopd L e 3 i 9 e

routing. cont ext (.see procedure in Fig. 10)., such .
bt S TR Ry o i FRS b Ctp Qg A i dyrendomised
received fromthe renote station may be routed_frgm
authmatiereltst taer axitpsdsestthand 2 Fig &) prer &y ishepiing the attempt. In
router and 20 fromthe standard router to the channel
thenprefetred ratbotiirheny thehealoarafiablrtiménas the oanges eyet Which any timer shall
sel ect ed out bound TDM channel . The recei pt of PPP

10 bSeaRbRscAHnathé SRRRMm Pasibet 6f @nsédigive atlontltic Stiay atempts can be
router cause the central station router to att enmpt to

c%ﬁ#%?%&c 4% c‘éﬁﬁéﬂﬁhagigg %%igg 1R 1% bRk nRRles Packet s

ani sns. ket s "are encapsul ated in a

i nk er unnunbered 25 acknow edgnent. nul | .
si gnal %ﬂﬂ@&éﬂg{gétatl%ﬁate&ﬁ%ﬁnﬁﬁ g%mﬂlg 091 &8 pll PP sgssions have
uni que_ address and are transmtted ?n t he out bound
bymMetsinatqsk edeg tieestandard, PEPgLink)Conjye Pseiarelomggerures) the remote
PCT/ AU2004/ 000529 -58 In the case where the central
statiah tedeesed the ahdic aptyvonk rasherce e ifevasawsitig talsuppary the gatriage of data
i ndi cates that the selected channel is not avail able

15 phdlRiCBoWeah the abinbR Shii@Nbhd cdhuslasteisor, aus mexddigy dibse resources
resource notification (see procedure 45 in Fig. 10)

a@ﬂgabf'er% cﬁﬁ&ng%{ees‘%atﬁﬁg within the resource domain. In order to release a radio

resource the remote station simply sends a resource release notify (see procedure 57 in

Fig. 9) to the central station.
Upon receipt of a resource release notify (see 59 in Fig. 10) the central station
20  updates the channel availability table specific to the resource domain effected and sends a
‘delete route’ primitive (see procedure 60 in Fig. 10) to the multiplexing device 117 thus
removing the routing context. The updated channel availability table is broadcast on the
outbound TDM channel either at the next scheduled broadcast time or as the result of a

channel selection by some other remote station operating in the same resource domain.
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request packets. 5 In the case where the renote

station does not receive an unnunbered acknow edgnent
W@ei0a093867 t he expiry of a configurable timer (BEBAU2004/000529

procedure 33 Fig. 9) the renpte st ation waits until

it receives an updated "resource map' and a randoni sed

automatic retry timer exp I??N 29 and 25 in Fig.
9) prior to repeating thé’hg\ eﬁpi?.qzln the preferred

enbodi nmen he val ues Qqf [ r
whi ch an@sgi%]}ﬁ)rl‘%%& ENﬁér @ﬁhﬂg h’m&ww mum
nunmber of consecutive automatic retry attenpts can be |
conf i Juthepréfprreterrangement themstwask preyides an Widata{rapster service for
configuration tables. Wien all renpte station data

tiseisaisptis ofihgercdipbeteide packgts tved@Phegessicosiatidnavid 9, 1808, 1803
been term nated using the standard PPP Link Contr ol

afid 0809 CdndPEIRC BEMF A ShattdAe 10£ 0TI uSheorO mdchAgBeproviies what is
radio network resource that it was -using to support
egf?cgc%vi%g{]a[ g%g’%%%%% ?aa lfhset]t gbtnl on, &%ﬁﬁgﬁ}n&ki E%dt éigce '

resources available to other renote stations within

It[ge r?,sg#rce domain. In order to release a radio
nhoUBd FeE e renpte station sinply sends a resource
mply

rel ease notify (see procedure 57 in Fig. 9) to the |
centr@n ¥ aatlon. codponing edtbeptvont @ das cufamatioh eyiginating at the
notify (see 59 in Fig. 10) the central station 20

réthsietsegioh Ne 9 Ghannglulaadivitii b istayidard PP sapket By thetentielded router
resource domain effected and sends a " delete route'

fﬁl{lﬁtlﬂlgp‘f 8ndl g)g%'eeg icy ﬁfedlmag% Sﬂche%@.g Paddl ﬁragmteﬂlﬁtion, and reassembly

exin ice 1 renmovi ng the routing
.context. The updated channel. avai l ahi Lty table is
1%‘5‘“’8 e ﬂm?%gmt %f%%ﬁ@%“&lﬁgiﬁféﬁ)%i ther at the
next schedul ed broadcast tine or as_the result of a1 oy
channdihe $EPfEame ﬁeogyfeg drem therrapbedder rquter; 121, 18,sncapsulated within a
operating in the sane resource domain. WO 2004/ 095867 ]
BETAYMI20G4440 0FR8 mesSOeeARRPENDI theRirkxXaNe advessND tiorgnpie station
PACKET TRANSM SSION In the preferred arrangenent the
1N9tanRrtKe RARVYARe Sedibnl 1. daha atd@ssiseised diyvthe emidltiplexing function to
route the packets to the appropriate PPPoE session at the central station 104, and the link
layer session ID is used to discriminate real time data to facilitate the provision of low
jitter and latency quality of service for real time data (e.g. voice). The resulting link layer
message is modulated and transmitted across the inbound satellite link.

Upon receipt of the link layer message at the central station 104 the central
station link layer process removes the link layer encapsulation from the received packet
and using the unique remote station ID and link layer session ID routes the packet to the
appropriate PPPoE entity. The received packet is encapsulated within a PPPoE frame and

passed to the central station router 111 via an Ethernet connection. At the central station

router 111 the PPPoE and PPP encapsulations are removed and the IP packet sent from
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the transport of user data or voice packets between
the renote stations 119, 1808, 1803 5 and 1809 and

W0 b@402386T al station 104. The transport nmechanPGMAU2004/000529
provides what is effectively a transparent satellite
transport service to IP base& appl i cations. Inbound

Packets A acket contai ni ' | - :
thg Freas g 57 Porena oy i, 8O b B it d88duion using
encapsul ated within a standard PPP packet by the
steadtrddH &URE PTOFPEsSe function 121 and passed to the
I'ink |layer process. Packet fragnentation, and
reassenbly if required is perforned in the router
Odtbevatd Raeleisi ng MLPPP. The PPP frame received fromthe
enbedded router 121 is., encapsulated wthin a |link
| ayer Lt e vorRt af [stat hfolnaMonl ayghating at the
addr e%rgqg?ﬁagﬁgt g@ﬁ%tlﬂg%z?ati on 119 and the link I%yer
sessi.on | The addn [: S t ' [ tation
coRECRBN (0 FoopBatbipd oink B fartid PP BALick P Rl
PPPOE sessjon at the cenfr tation 104, ;and L i
robay AMae8s] UnehbrPShdadnt Jok 180 ofdre PRdet (iigehfilfon, and
data to facilitate the provision of low jitter E
rehsaermhlyyif tregired i pstfosmed inthe Fetral siation ropterddd &S{f@ﬁ. PPP.
voice). The resulting link layer nessage is nodul ated
and tTiRnBPR fitaed iadidses ehéwpsilaiod withis atRHNOE: packetrand forwarded to
Upon receipt of the link |layer nessage at the centra
ths hﬁfl‘ﬂ\i/ﬁ@xitﬁgﬁn%t he768M4d Blherndfcdiinaétionn At thi nlvdtyslexipg anit siee PPPOE
es e

reno i nk | ayer encapsulation fromthe received

Segﬁﬁrll(kﬁf) éf/ g‘l?eq'l %S(héf&rﬁi{f%tﬁrég;ifMyéreﬂﬁg& %‘hﬁké %ﬁ!ﬁlpIE%d Session ID,

session tes”the packet to the
appropriate PPPoE entity. .The.received [ s T
KBS EIS AP e e B P i oo RSB np eling link
central station router 111 via an Etherpet connecti %511 4 and
lager miessagenis gbrvearded de the oppthpunth T19Me chpsE Uy pegilated an

encapsul ations are renoved and the | P packet sent from
MO QU D8S8RY ofBIuAL 26:0UE 0ipRIRY. - 60 the renote

station 119 is recovered and nmay be routed to the

requeghed @it Srethe AhkURlyBiImesdagd darike kdétnotoudtativn 119 the remote
processes. Qutbound Packets

station link layer process removes the link layer encapsulation from the received packet

and routes the packet to the embedded router function 121. At the remote station router
121 the PPP encapsulation is removed and the IP packet sent from the central station 104
is recovered and may be routed to either the DTE device or IP telephony device using

standard IP routing processes.
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An | P packet containing either voice or data
information originating at the 5 central station 104
w0 g00eiepsul ated within a standard PPP packet BYT/AL2004/000529
central station router functjon 111 and passed to the
link layer process. Packet ﬂﬁg'grrent ation, and
gq:laassenbly if required is perfornmed in the central
Cym¥i on router 111 using M.PPP. The PPP frame is
further encapsul ated within a PPPoE packet and
forwarded to the nmultiplexing unit 107 via an
Et hernet connection. At the nultiplexing unit the L
1.PPPORA nid@hab st egablishingsa emmection idet sstanhén which| 8 henote station 18
| ayer unique renote station ID and Session ID, the
cdupRAko BREHEA stafioh b9 RBRER STt atetitbddoniprisirg the steph afzer
nmessage. The resulting link |ayer nessage is
for varfedsiife i L&%Heéifb@aﬁ%% gbedinatorkiiibn apRdhalate network
and transm fted across the outbound satellite Iink
101. Upon receipt of the link |ayer nessage at the
SUHBe station 119 the rempte 15 station link |ayer
process renmoves the link |ayer encapsulation from the
r ecei Ruddishingxlet the gapirdl stafian, tﬁ‘ﬁ ESt&%%é‘r reqmote ﬁtégg’?rb edded
router function 121. At the renote station router 121
t he PidBntifyiepbylsatd mmoate stebem ietet & gaidhrublishgshragayrees needed to
sent fromthe central station 104 is recovered and
edt@isRehd duhediohp ei ther the DTE device or |P tel ephony
device using standard IP routing processes. 20 WO
2004/ Q&Ef?ﬁlé RﬁT/sﬁlcfz%étgogét?&l, thé leerfdalli si®ioh. abouretHeotdentified
of establiShing a connection in a systemin which a
renpte station is coupled to a central station by a
ISe¥{B¥ k, the method conprising the steps of. 5

establi shing, by the central station, | ist of .
i nf or MRS MY Femaie strie ghensé’f fz\ﬁdﬁmlﬁ%s@ﬁ?lg‘é%s; to thereby establish
publi shing, by the central station, the list for said
theenonbetishat i on; identifying, by said renpte station, a
set of said published resources needed to o
updating, by the central station, said list of available resources to thereby reflect
the seizing of said set; and

communicating, by the central station, the updated list to said remote station.

2. A method according to claim 1, wherein:

the system comprises a plurality of remote stations coupled to the central station;

the plurality of remote stations are located in a plurality of geographic domains;
and wherein, in regard to a particular said remote station:

the establishing step comprises establishing a list of information about available
network resources for the particular domain in which the particular remote station is
located;

the publishing step comprises publishing the list to those said remote stations

located in said domain; and
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establish the connection; 10 notifying, by said renote
station, the central station about the identified
WO e®9N9386¢5; Sei zing, by said renpte station, tPEI/882008H00529
identified resources to thergpy establish the
connection; updating, by the central station, said
list pf availabl.e resour . SR%heT theC : i
sei zit %(QFH@%?ﬁm@%tgq%ﬁﬁﬁggﬁ%§ﬁ§cai|ng?ﬁgyhgﬂgx%%%tpgfk)SMd
station, the updated |ist to said renpte station. 2.
remoteestations incatsddn prid d0@1%ai m 1, wherein: the system
conprises a plurality of renote stations coupled to
the central station; 20 the plurality of renote
stations are located in a plurality of geographic
3. donmai A siethcng cudateabtlaiin®, wégeaiul thednforpation eldudavaitable network
renote station: the establishing step conprises

re§otl@R! dtifrgs 2dddiFca®in bhfcEuPahi amdambuind ¢hhhrrl, evailability of
network resources for the particular domain in which

the particular r . [ 1 S; ' e
Chﬁﬁrl’ﬁl icgl?ﬁchtg’ < eerrJ1 e%ﬁ%ﬁ?@é@%ﬁ@ﬁ%ﬁ thg&t%%%gf idélt%a%rg t hose
said renote stations |located in said domain; and WO
2004/ 095867 PCT/ AU2004/ 000529 -62 the conmmuni cati ng
step conprises comunicating the updated list to said

4.r enot 4 netthad aseerdingctarcdaim S COMPHSIHE M ﬁ‘“ggf st9PsREt hod
according to claim2, wherein the information about
avai | atphseing eliesizeof Hsaidgagraphic doongin; ands
identification of outbound and i nbound channel s,
avai | ahiddidyy 8 cozhaphrling apacht Vinformetianestowt dendally network
of channels in the resource domain. 4. A nethod

regé:}frgés?fop ﬁletp%rtfclu?a'r %gliaingt%qpﬂé 'tHé%d;J}@edfdb‘iﬁd‘l'ﬁ kiz8t eps of :

I'ng the size o sal d geographi c domai n; and

5. A method according to claim 2, wherein the published list ;:dmprises information
about more than one domain, and wherein the identifying step comprises the steps of

determining the current geographic location of the remote station;

referencing a database of geographic domains with the determined location to
identify the domain to which the remote station is to be associated; and

referencing the list of information with the identified domain to thereby establish

which network resources are available for the particular domain.

6. A method according to claim 5, wherein the database of geographic domains in

provided to the remote station when the remote station is manufactured.

7. A method according to claim 5, wherein the database of geographic domains in

provided to the remote station before it is determined to establish the connection.
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10 amendi ng the corresponding list of information
about avail able network resources for the particular
wa@leovaiossssd refl ect the adj usted domain size. S5PCEAU2004/000529
net hod according to claim2, smherein the published
list conprises information about nore than one
domai R, d,wherein. the. i denkifyi ' : Qi
ot opsgp e AT EpR i P el R, Bl QFREIgRARIC inains in
| ocation of the renpte statjion;.refer i a dat abase
PIgIdGE iy s SRAEIEAHER AdheRitt 1 CERETISE A FRLAAT PR B
identify the domain to which the renote station is to
be associ ated; and referencing the list of information
with the identified domain to thereby establish which
9.net woAkmethsducardingre chaimi 1, atfiegcif dhe htimopaid a catkhite network and
domain. 20 6. A nethod according to claimb5, wherein
th gﬁbﬁlﬁﬁ &56 1 ferQDaAed Afhd ndGMBDREA bid TDMVOX ingleBhldtiont he
renote station when the renote station is
manuf actured. 7. A nethod according to claimb5,
wherei n the dat abase of geographic domains in 25

rovi%g%&o t he .em)tg St tiﬁ)n before it is determ ned
19.0 esfdBetredagudingipneditt Gniid 2004/ 095867

PCT/ AU2004/ 000529 - 63 8. A method acgording to .

cl ai mb®, sysisar edmprisee sedAWakY off regoly FAPPRSCCUBIRY 1§ plyrality of

provided to the renpte station when it is determ ned
cdirabstafitals; atd t he connection. 9. A nmethod according to

claim1, wherein the network is a satellite network

and 3 shilGeRbR! difttdnBaysiiit Betwef Qer@idnusithn gnosuid oéntral station
CDMA and TDMA nodul ation. 10. A nethod according to

toglfaﬁ‘g( e@tﬁ%&’tr e%’é@cf [ EhiPart BGictY ’Fbtre@hﬁﬁ NRRE 1%&1%}33 afloR | dah AlebdiVe incoming

stations coupled to a plurality of <centra

8

stati pns; d.10 a sla'Lg. renote station may transit
CorRMaIAL: eGP SRISAY said central station to
any other said central station for which the renote
station can receive incomng conmunications fro the
central stations.
11. A method according to claim 1, wherein:

the list of information is divided into at least one of static and dynamic
information;

the static information is published less frequently than the dynamic information.

12. A method according to claim 11, wherein the static information comprises, in
regard to inbound and outbound channels that are allocated for use in a resource domain,
at least one of frequency, timeslot, code sequence, turbo-coding rate, modulation type,

and Grade of Service.

13. A method according to claim 11, wherein the dynamic information comprises
information regarding the current status of the channel including at least one of channel

free, channel busy, and channel unavailable.
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11. A nmethod according to claim1, wherein: 15 the

list of information is divided into at |east one of
wae@tiessend dynanic information; the static PCI/AU2004/000529

information is published |esg frequently than the

dynam c information. 12: A nethod according to claim

11, wherein the static information conprises,.in 20

regard to inbound and out bound channels that are

allocated for use in resource. domai n t | t ‘s
ot 1 rbdahed accordie foflaing duneiin Braecs iff; pafigRy i the seiring
rate, nodulation type, and G ade of Service. 13. A
stapey the theslosoratiprises the duahensteps ofsherein the dynanic
information conprises 25 information regarding the
cur r elterstigihgs bpfthe henieastatedn, i if che diotification ealidepyéth another
of channel free, channel busy, and channel

ndffiR i BoEmoME: 20044 B96&6 anPCT/ AU2004/ 000529 - 64 14.
nmet hod according to claimb5, wherein between the

tn gtei ;%#1{1]1%%,? 'Bg ¢ AL ﬁ‘%ﬂz %;jtg?oer%, She B@knok&h@d%ﬁﬁéeﬂﬂ ad e rﬁ?lilftifﬁﬁg remote

the | g theps ?_f. m ni ng, by centra
tation, if the noti cation collides with another 5
SWﬂﬁ%fﬂ%%%ﬂ%ﬁpﬁ?%%H%ﬂﬁiwgﬁﬁannte station; and sending

by the central station, an acknow edgnent to.the :

not | 14 mgizingrsiep is sedpionl ol 1 ane SRR e s decsiyRg by the

wherein the seizing step is perfornmed only if the
regfsti@dgnent is received by the renote station. 10

15. A method according to claim 14, wherein: the step

of identifying, by the renpte station, a set of

publ i shed resources needed to establish the

Lo B AR AR AFER US04 er | nbound T
y a frequency and a code;

the step of identifying, by the remote station, a set of published resources needed
to establish the connection comprises identifying an inbound CDMA channel
characterised by a frequency and a code;

the step of notifying, by said remote station, the central station about the
identified resources comprises initiating, over the identified inbound channel, a PPP
session establishment comprising an address of the remote station and a resource
notification comprising an identification of the inbound channel; and |

the step of sending, by the central station, an acknowledgment to the notifying

remote station, if no collision occurs comprises sending a PPP acknowledgment.

16. A method of allocating resources by a central station in a system in which a
remote station is coupled to the central station by a network, the method comprising the
steps of:

establishing, by the central station, a list of information about available network

resources;
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15 the step of notifying, by said renote station, the
central station about the identified resources

weomwpld8es initiating, over the identified i nbRCIAU2004/000529
channel, a PPP session est ai%l i shment conprisi-ng an
address of the renpte station and a resource

Pgbg{lﬁ‘—g? hlgﬁ,ng') r| I ?ﬁséta égi%gﬁétfsfdélﬁ%lﬁ hE (gg {aﬂgn- whereby when

central station, an acknovvle t tothﬁzynotlf ¢
B GoPERS OB eSO oA BEFY ?13‘%3%‘6‘& egfhion, of a se
sendi ng a PPP acknow edgnent . 16 A net hod of
ofulebauedsiin gher lis cuthoesniny] stetionrfhe siethadzpomaisesihg fusfaar steps of:
in which a renote station is coupled to the central
st at | gpdakiigabsnglewenital sthipnmeiid st afavpilitdé ngrotives testheredy reflect
of : 25 establishing, by the central station, a list of

bR @Payy avail abl e network resources; WO
e mirean PCT/ AU2004/ 000529 - 65 publ i shing, by the

\c,:\ﬁ gtr ;gg)'mﬁquau atu%g,,] by Elze n{:) r¥th {t&% eglgﬁgféﬁgﬁ% tg): S?Lﬁ %g%ofeosrgation.

regardi ng the sei zi ng, by t he rem)te station, of a set

of resources in the list to the central station, the

met hod conprises the further steps of: updating, by

17he carmethpd eccardiog fo elaing 16, whereih avai | abl e resources

to thereby reflect 5 the seizing of said set; and
comMuthieGgttemaonipristhe plueadity af resdodd Staﬁhonstdmaple;}dcat@ctentral station;
list to said renpte station. 17. A nethod according

to cl gepidbritybreregiote sthorsyed RIFheaRhipigality ¢ ghogtaphit domains;
of renote stati ons coupled to the central station; 10

?ngﬁeﬂ% %X rpea?fgéu‘farf?ﬁiﬁtrkr%& il ocated in a

geogr apni omal ns 3 wherein, in

regar articular said r te sta . .
ot abfiestiany Boe P npmrousc-LBlapie i ﬁagaifﬂf%%%&ab"u‘“ available
i nfornmati on about avail able network resources for the

nptavork cedoarced damithe partigaiae domp aptichuthsr Parpyai remote Station is
station is |ocated;

located;

the publishing step comprises publishing the list to those said remote stations
located in said domain; and
the communicating step comprises communicating the updated list to said

remote stations located in said domain.

18. A method of obtaining resources, by a remote station, in a system in which the
remote station is coupled to a central station by a network, and wherein the central station
performs the steps of establishing a list of information about available network resources,
and publishing the list for said remote station; the method comprising, in regard.to the
remote station, the steps of:

identifying a set of said published resources needed to establish the connection;

notifying the central station about the identified resources; and
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15 the publishing step conprises publishing the Iist

to those said renote stations |ocated in said domain;
wW@ea4HPs86TonmuNi cat i ng step conpri ses conmuni CBET/AY200M@00529

updated list to said renote stations |located in said

domain. 20 18. A nethod of obfaining resources, by a

renote.station, I. System | [ . :
St a1 BT teape ety TRt Befsly oo R Frscfion
and wherein the central station perfornms the steps of
establishing a list of information about avail abl e
network resources, and publishing the list for said
19.enpt & emamiwicatiansesystsrhod vdaHH A €Mt Station dgygpupled do a central
the renote station, the steps of: 25 identifying a
stagén ¥ a aaiwdripuhd syshedcompasinges needed to establi sh
the connection; notifying the central station about
the iggnkidded resources; and WO 2004/ 095867

PCT/ AU2004/ 000529 -66 seizing the set of identified

resoufce her e i.sh the .connection. 19. A
& C%]ilt:i‘eg gatlg)n %{’H{ch g’&ll%\%]&sc‘

communi ca ystemin I'th a renpte station is

coupled to a central tation.b .netwark, .the system
conpri si ng: M58} rn%*f@hi‘?@flgt%gs%%ﬁfﬁmv%o& ?bé)ﬁ?mgfiarﬁe network
conprises: neans for establishing a list of
résnfmsesyand on about avail abl e network resources; and

nmeans for publishing the list for said renote station;

10 t he renpieast fat pobiishiigthe tistrfpr sasdsmote statiof;or

identifying a set of said published resources needed

to egfabhbstdtha wiaoneshp@s: neans for notifying the
central station about the identified resources; and
means for identifying a set of said published resources needed to
establish the connection;
means for notifying the central station about the identified resources;
and
means for seizing the set of identified resources to thereby establish the
connection; wherein
the central station further comprises:
means for updating said list of available resources to thereby reflect the

seizing of said set; and

means for communicating the updated list to said remote station.

20. A communications system according to claim 19, wherein the system comprises
a plurality of remote stations coupled to the central station, and the plurality of remote
stations are located in a plurality of geographic domains; and wherein in regard to said

central station:



15 nmeans for seizing the set of identified resources

to thereby establish the connection; wherein the
w@emwtogdsest ati on further conprises: neans for PEOAURI0g/000529

said list of available resources to thereby reflect

the seizing of said set; and 20 neans for

communi cat i the, u t I S ..Say e EOoNn.. 1

20. A connuﬁ%b %ﬁ]ﬁ%ﬂg@ggghéé%@%gﬁ?ﬁgg?% C a?ﬁ%&gﬁﬁﬁg]a list of
.wherejn the systemconprises a plurality. of renot.e . .
ndpaRtons S0 A etlas. S otoRPueeS H o tighlar | GRS in which a

plurality of renmbte stations are |located in a
ppitigelar famote ftatjew irlagpi¢d dormai ns; and wherein in regard

to said 25 central station: WO 2004/ 095867

PCT/ AU2004/ @20pQishing7mtdne cestraist insdains gompalrshogntbeilise to those

nmeans for establishing a list of information about

5 s@¥éheRlsitiofs IRhd €54 HE@Sinf &d @ particular donmain in
which a particular renote station is |ocated; the

publ i shi ng %agén@%aj}iﬁ Iﬁ%gsccfn%ris%upleﬁﬁﬂ _cbﬁﬁn%cating the

list to those enote stations located in sa

d ip; .and .t he comuni cating means conprise nmeans for

up iRt 8 A ST StagB [OgRfer P B 1 errot e

stations located in said domain. 21. A centra

station, adapted for operation in a systemin which a
renote station is 10 coupled to the central station

2by a retembrakstatioig adepied &t apesationrin eciypteinsinnghichwagsote station is
for establishing a list of information about avail able

10 cH@SI¥@IkthE e6Mthl §RFon b akevdrRS the bdltiad Biatign theptisisg: f or
said renote station; neans for updating said |ist of

avai | ahlgs £ %Qﬂdﬁﬁﬁﬁn% P15 L EAiRh! 866t a12B18 ﬂeff%orﬁ resources;

set of resources 1n tesponse to a notification from
the renote stag'. nr rfj'n .the seizi.ng 15 of said
set ofP A fsn pObisHing RIS fos Faid feipote sation
means for updating said list of available resources to thereby reflect seizing of a
set of resources in response to a notification from the remote station regarding the seizing

15  of said set of resources in the list; and

means for communicating the updated list to said remote station.

22, A central station according to claim 21, wherein the system comprises a plurality
of remote stations coupled to the central station, and the plurality of remote stations are
20  located in a plurality of geographic domains, and wherein:
the means for establishing comprise means for establishing a list of information
about available network resources for the particular domain in which a particular remote
station is located;
the means for publishing comprise means for publishing the list to those said

25  remote stations located in said domain; and
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means for comruni cating the updated list to said

renote station. 22. A central station according to
W@Lb@un9BE7 wherein the system conprises a pl urBtT/Ay2008000529

renote stations coupled to the central station, and

t he plurality of renote staflons are 20 | ocated in a

pluralit eoqgra hJC do
reanant ateeds L FERRHe e e Sk BE cChhuricifing the updated
alist of information é avai | abl e network
ligt do 3pid gm0ty shatippplogatpd mcﬁ?rr(ﬁ Offai n in which a
particular renote station is |ocated; the neans for
publ i shing conprise neans for publishing the list to
those said 25 renote stations located in said domain;, =
2and WOr2a0%/ seARB6Zdptstl/ fitnapAiondn a29stemb8 vitlieh theaersote station is
for comuni cating conprise neans for comuni cating the

ccg.\%ije%lt % céﬂtﬁﬂ staBiofi Hyda hERLE Mdakh&bin thetrhes dtatichapdiforms the
mai n. A’renpté station, adapted for operation in

S Whi ¢
&bk %bhglpgg. Elish S, R0 Ak waonte AEHGNEGedfices, and
central_ statjon perforns.th f establlshlng a
pYTShinghs iftdprid GIpBBIom I FEBTe R TR L ces,
and publishing the list for said renpte statiq
r emot meansafor ddensifyipg iasieh gf swid Ablishad tesrpesst @qeﬁgd 59 §%%bhsh the
of said published resources needed to establish the
cemRegst; i on; 10 nmeans for notifying the central station
about the identified resources; and neans for seizing

the sglaff fol H6flyidd @€ cERRP Watasatout tradeRifiedstadesand
t he connecti on.

means for seizing the set of identified resources to thereby establish the

connection.



