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[0003] RATS are assigned as contention time slots where different customer premises

equipments (CPEs) contend for resources. ALOHA-based contention resolution
protocols are typically used on the RATS to resolve collision among customer premise
equipments (CPEs). CPEs send a small packet on the RATS to request bandwidth on
the RETS. Depending on the system, small packets may be transmitted on the RATS,
but most traffic is sent over the RETS by first requesting for bandwidth.
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acquiring reservation, a long delay is introduced. RATS time slots need to be operated
at very low traffic loading to avoid excessive collisions and delay. This results in the

lower bandwidth efficiency of TDMA systems.
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criteria. The decisions may be binary decisions as to whether the terminal transmits on

a RACH versus a RESCH; alternatively, more discerning decisions may involve
upgrades to faster RESCH channels or downgrades to slower RESCH channels.
Decisions in managing traffic, for example, in a live user’s web browsing sessions may
involve intelligent ascertainment of whether a given terminal is busy. The traffic
management schemes provide medium access control (MAC) that is especially useful

in, for example, a satellite communication network’s return link that involves dissimilar



in, for exanple, a satellite comunication network's
return link that involves dissimlar WO 2005/032079

wEFONsASP04/ 03096 7 3 CDMA channel s (ort hogoPel/Usmmd€030967

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

di vision nmultiple access (OCDMA) in the RESCH, and
asynchronous code di vi si ondnul ti pl e access (ACDMA i n

ﬁﬁm B@I EF DE?%I;@PTI ON OF THE DRAW NGS 0009111
ek (grigpganakcadeidiyisign muliaplg @seess fEGPMA) in the RESCH,
SPRVhIRBSus! c%d@@itvis%n mifPR R0Q¢A &Qé[?;zgﬂ fRGEAER) t he

folldow ng Detalled Description consi
connection wth the acconpanyi ng draw ngs, in which

cor r espondi ngBEF D34 BIEHEHY S i BREINGS 0010
FIG A ﬁ@@%ﬁﬁ;pl&@bﬂpsfedlmnqﬁttﬁéd&cﬁs’&ﬁé&&&aﬁeﬂt& eXbetf
the traffic managenent nethod, in which return |jink

yRieystesd by wfarenasite the foHewingt Desniled Ia@dcugtwrgcqlsgbreei injcpenection

k h ha
SRS B, BNES Bl e RmGots ey gintica o
etteeporitiiyg pats thrcuplddt] sndTARAG&TENt  NMet hod, in which a

termnal transmts solely on a random access channel;
[ 001 2F1G Ischemaicaily indigatena passible eomtext gbtheieaffic management

HERed 1m1cl9feuﬁ'ntli[n§f(ﬁhg f%@&gﬁﬁﬁf&tloﬂﬁ{ E\%jrk 1h&u&¥ﬁ% %gat%lhte

term nhal transmt on a reservation-oriente
a:ﬁmnnmlcatafrtseletwcﬁk: has traﬁfmgha lmhsbbe ngnggednt ed a

band eservatiqn re t he bandw dt
r ese\rl\i\:/]g% Bo%“’?”é&é@’é’f clies 31 ﬁtaﬂ%lwwnfao tartgaf 1 gnanagement
ﬁ&@bﬂ%h'v&n&l?h‘fé'i‘nﬂﬁx@ h‘ﬁﬁsn%’tszs%léﬂ} oR Y ShRiEh SRES chﬁﬁ‘ﬁe?l over

atime interval) exceeds a threshold, or if traf
cont ehiG. Gsthoivs adloyadiet oftagseand ersleadimstitay ageffiaimanagement

b it Sl ey RGBT e Shorod o atr

$ubhiiitihgland beRBTBeAitEPd baiivlialirbdetvatonrediiehC fheWan8RidkieNt
are nonitored and the termnal is al ovvedto

repeHaAn regveshbeing Bikales ibmtraffifstativtin (aich phcket size or average data

B3R g B LS SRR P TR AL pociooes

sabisfBas ceftaimtdrit@iay bei ng used by a user); [0014] FIGs.
5A a I(ﬂjI&}SI%ngz\how flow charts of a fourth enbodi ment of a

traff AY§ & ot chask o sdhirdl gmpadianenk of a irafiisnanggement
I|1‘1§h68 g %J}lé@%ﬁ%ﬂaﬁ’ ¥ cé%ﬁmﬁi%tlbﬁ EeRaat tlc.ﬁ&I &H{enp e fnitored,

I's nonitor eterm ne
andah¢ tecmgtad isl adlobed catranseait onbyn éalwamszlmm ml:»exmasnai bﬁa meskrvation-

qqeg?%% P& FpeR Baporel v icrin CeBeLioTAT bR A Rsfppinal s
Et& Bled WBLA, @ | onger (or shorter, or

Eein
sarre en t 1V\gl sh code i's assigned to the term nal so
t hat Flﬁ*e? t5ér=mdr§éi shomeflew fchats oft a fanghiembodiment of a)Wefflc

g R e B SR P Rl R "Bt flfembPy Bhichiaeynar's
smpadanfenis loaded) is monitored to determine whether its traffic should be carried

by a random access channel or by a reservation-oriented channel; and if the traffic is to

be carried by the reservation-oriented channel (FIG. 5B), whether a longer (or shorter,
or same-length) Walsh code is assigned to the terminal so that the terminal thereafter
transmits in a slower (or faster, or same-speed) channel; and

FIG. 6 shows a flow chart of a fifth embodiment of a traffic management
method, in which the history of a terminal’s “Q-state” (amount by which a terminal’s

output buffer is loaded) is monitored to determine whether to grant or revoke the
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like, in general; likewise, the traffic management arrangements broadly apply to routers,

switches, proxy servers, nodes, and the like, in general. Moreover, functions such as
control functions that are described as being implemented or executed at a particular
location in a network, may also be performed at other suitable location(s) in the
network.

Embodiments of communications systems may refer to “random access
channels” (such as that specified in TIA/EIA/IS95), or reservation-oriented channels
(such as that disclosed in U.S. patent application 10/428,953, filed on May 1, 2003,
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* The Heartbeat Channel (HCH) relates to a feedback channel between the

CPE and the gateway, and is thus of secondary concern to the management of
traffic between the RACH and RESCH.

Traffic on the RACH and RESCH may be managed according to the principles
described herein. Preliminarily, the basic characteristics of one non-limiting
implementation of the channels are described.

The RACH. The RACH channel is based on Asynchronous Code Division
Multiple Access (ACDMA), and user terminals may transmit on the RACH any time

they have data to transmit without having to reserve bandwidth in advance. In
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level, the power control, and the overload control on the RACH are capable of being
implemented by those skilled in the art and are not relevant to traffic management as
such, and are thus not presented in any further detail herein. The procedures used to
determine which packets are transmitted on the RACH and which packets are
transmitted on the RESCH, are a topic of the following discussion.

The RESCH. The physical channel structure used to support the RESCH is
orthogonal CDMA (OCDMA). One may think of TDMA approach using Walsh codes
of length 1. The channel bandwidth in OCDMA is divided according to plural
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number of approaches to carrying the return link traffic generated by a HT'TP flow.

Referring to FIG. 1, a context of the traffic management method, in which return
link (RL) of a communications network including a satellite communications network
has traffic that must be managed, is illustrated by way of non-limiting example. In

FIG. 1, various "terminals” (customer premise equipments, CPEs) 110, 120, ... are
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access control (MAC) governing access to the RACH and RESCH channels described

above.

First embodiment (refer to FIG. 2). In a first embodiment, all traffic is carried
on the RACH. An advantage of transmitting on the RACH is that the packets can be
sent as soon as they are generated, and there is no additional reservation request delay.

Referring to Fig. 2, a flow chart illustrates steps of an exemplary implementation

of the first embodiment. Block 200 represents the start of the process, followed by



systenms such as that shown in FIG 1 because of the
RL's many-to-one multiplexing requirenent; however,
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Block 310 illustrates a decision based on the analysis of traffic statistics or
traffic content from block 302. If the analyzed traffic statistic falls below a threshold, or
if traffic content fails a given criterion or criteria, then control passes to block 330
which indicates that the terminal transmits on the RACH. However, if the analyzed
traffic meets or exceeds the threshold, or if traffic content satisfies the given criterion or
criteria, then control passes to block 320.

Block 320 illustrates that the terminal sends a bandwidth reservation request, in

one implementation, on the RACH. Subsequent block 322 indicates that the node



request packet on the RACH. [0047] Referring to Fig.
3, aflowchart illustrates steps of an exenplary
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system. A disadvantage of the “always on” channel approach is tl'lat, because of the
burstiness of the HTTP traffic, the channel will not always be utilized during the time it
is assigned and “on.” However, because only a fraction of the users that are assigned an
“always on” channel actually transmit, the transmitting terminals are allowed to send at
higher power and higher coding/modulation. This results in higher bandwidth
efficiency when a terminal does transmit, a higher efficiency that partially compensates

for terminals that do not fully utilize their assigned bandwidths, thereby achieving an
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revocation of “always on” sub-channels in the RESCH increases the overall (statistical)
usage of the bandwidth allocable to “always on” channels for plural terminals.

The decision to allocate an “always on” channel to a data flow may be initiated
either by the terminal or by the gateway. If the terminal requests the “always on”
channel, it may send the request on the RACH or "piggyback" the request on other
RACH packets. Before the HTTP flow is designated worthy of the “always on”
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preaiivt mdlethyr abmatithe flow will generate enough traffic to achieve high enough

effective bandwidth efficiency to warrant assignment of an “always on” channel. In this
approach, the basic idea is to refrain from assigning “always on” channels to flows that
are short in number of bytes and do not last long. This approach can assign an “always
on” channel to a flow if the number of packets and/or the number of bytes received at
the gateway from the terminal during a certain time interval exceed certain thresholds.

The limit on the number of packets in a given measurement interval is intended to



1.5 bits/sec/Hz (4.5 Mops on a 3 MHz RL channel),
whereas that of the RACH is about 0.3 bits/sec/Hz.

wahesesore, ideally one would |ike to transm tPONUS1984/030967

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
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roaches may be taken in determning if al ways
HE %Pcﬂ%h@ll thestespange brthg SistdEH atrives anégenemiés, a lfnnnber of GETs.

I r tr| c flo
PATREiuch 98] i BALATRAEE o b HERAER! 0o EBR8
delcond oKlfese[r%ﬁﬁ]del . Qdetect BTAPEdowd Mngleﬂﬁsoipp%hch may call a
chani sm 0066 The paranetri c based approach uses

P 1k man'arqr@ Briss @s‘@@ ¥Gesds & thresholds er the awmber ofpaskiets sent exceeds
é(‘ﬁl‘?ésﬁﬁf or not the floww |l generate enough traffic
to achi eve high enough effective bandw dth efficiency
t o vartMnaiﬁmwgmafrmmtls also providddyey®seind theltfanngls.onl’ Bhannel

t he basi c ideais to refrain from

%‘ ?ﬁg" ways on" channels to flows that are
s h or UThd pRMARSE bRdedME@andRteliEndiThe éﬁrta ?x{’gchaﬁ %vhen the
approach can assign an "always on" ch an to a
flew habesnribastive foraerk dhan aewtiair ha:dgevarmm@folloﬁvntgnﬁleﬂow s last

el d. at fromthe. ter
BERGE X5 witouah FuPOLBY B pisctiProbf s oo loP@ iropinsVer figue should
Be.mMt on the nunmber of packets in a given neasurenent
interval is intended to WO 2005/ 032079
PCT/ USIoed120809% APRRagh @n@mm@@msbmmtgndeaﬂ tw&ysurg ftat the “always
short tine and
Fﬂe? 13: zfr?/gfr%‘tg | % ﬁégetr gltrgﬁého%? QWBlélg stﬂ%),/]ln Rther words,

adﬁoflg hangddvgr tiint Bnsudds tAstthe ﬁalwgyﬁﬁn” @iaﬂﬂé& Ss A6t talkh @Rl during
flow if the nunmber packets fromthe flowis

%P@%n};sc efieidyapiaeeehibe éong lsangﬂ\éﬁr ipthahas e psqr|regyests a new
1es 'tHé?e 1sVMo {1 ?%5‘}9%0? r%@gg{% &%”a kli%att}gv sztchﬁﬁ{fkb ?F g@vﬁﬁe, with

on" channel
lang hangohasrlmlplwnkb ist wasttﬁbddringsthm@ﬁ?nesrand\febvag@ dn” channels may
bsequent CETs

%fnerat a nugggr gj CETs. . The

f‘sr?kgne U hed &S % Oé%C(HHP‘F?Fé AR a}SSr TURBIREPreqFrIcs such as
hétly refi@a0Ma Gfe pedaicwayi on del ay. To detect HTTP

fl ows sooner, the approach may call a flow if nunber

of byndke sherithaggeves arpdal, ther @é‘h@YScbn”@hantélsrtaﬂrﬁmsiwayfafter a short
tHAE ﬁ?ér%alsfgﬂgwﬁx B I%.St packét%nf% ow. dThe: short hangover model increases

bandwidth efficiency, but increases the number of Walsh code reassignments. The short

hangover time is chosen long enough to ensure that the “always on” channel is not taken
away before the whole page response is received, but may be short enough that the
always on channel is released during the think time.

The first few packets of a new flow (for example, a page request) are transmitted
on the RACH in order to avoid the reservation delay. This approach adds traffic to the

RACH, but using compression reduces the size of packets such as GETs considerably



[0068] A termination criterion is also provided, to
rescind the "always on" channel when the flow ends.

WO 0®60320The paranetric based nechani sm resci ndBCT/ki82004/030967
"al ways on" channel when the flow has been inactive
for nore than a certain haitgover tine follow ng the

s oot Y G Rt e, e Bneainabs Deginming of o
ﬂ&%ﬁ]theﬂm@m r&%ﬂ&%ﬂelﬁ@@ aaag:éﬂalé WG NULES) 1S

intended to ensure that the "always on" channel is
[0073] avai | éhh@lgfldhgnumbm of stigrﬁaMgﬂmwtmﬁhb slowshangover model is

I n ot.her ngover . t ne ensures
SR takeRlE i R ERhar@e ool S kst Bipotuirg e and
sigmilink té bdT®P-and Tdae doi &Y ‘@aBRayRfont’REaARNKHBAIIGRY 8E abdttleneck.
t hat as the user requests a new page there is no

The Itea%m iglthagyn fTaMAéqlwé@etSs brapdavidthallneationgn tarcibd avigh a more
anr ing th ?ner‘%attn e %g‘glﬁ% 9%%3 gﬁfg %‘r%gﬁﬂgi‘ gy r?&é\%ﬁfwould

e84 agagtatt @eseBayi o Biat wolikis@usolpie &l $ys Ak Sefllad@Y&ge number of
runni n%crpr ocgsses such as nerely refreshing a site

TR Y BHpndsayesY srapigveppaqtions. nEharrions, theamyales of nefaays ow’hehannel
asﬁ?l‘i‘ﬁEﬁts Mth s‘flgﬁ@l'ﬂﬁéodeﬁtlfngs ?5‘1118“9@35 18&/%1660 F%@ﬁ{eﬂgrﬁﬂep’gf

erval follow ng the packet
obhoe rmmomthammstennwrthm REmnepids.n ef fi ci ency,

but i ases the | sh code reaSS|g ment.s
[0074] The SRRt WBFP&E’% i Phedtr St fo &v@p o heliagnel should be
ErotBdw i ®nickt BRKE (RBntidRAABSYe)l S not taken away
ore the whol e page response is reéceived, but may be

[0075] s h o r tInéhmn@hhmﬁmg qxn@plwm@ BRTEIpsonye the gtavelyatesets that an
fcgﬁmﬁ P éi(l{’l nﬁ? ce{n the godg ?tggthjrélg:ﬂ)\gt §¥1V iy %V%.%’S? E)n” &annel

n‘eédiﬂﬁrbetatsﬁgnecb rE\teh edeﬁl'kdtéloiOﬂhQ ehlwiags airOthnhél@nay be determined,
r eservat | on del a;i Thi s approach adds traffic to the
ion sHch adthe sgbrsite that isegtg visited.

RS i R AT AR

biRAIRH-Client pradyl corinenieditioneis pyvidelistitween the chag iproXyngdahe
a flow on the RACH, [|eservat rel ated del ays are
Ao L0 F5 ] e G BROEHe ! rﬁn%ﬁflcéprw flgn. Similarly, the

gﬁ&%?rﬂ@"@ﬁ%ﬁ onthd &t OF Ehellféeﬂéf%/ et got)/a}re response has been

consi derably | arger than I n“the T'ong
completedharidrtbe “groyess thnnelmydwdescsn@dal ing to set up

and hannel s. shoyl.d not pe a
061 30 RO i BTy g e PRGERARES et onChannel
alagterd i1l Ve lHOgRE tHAR theSpRahEtidhagid aﬁpfba@h BB afise G¥MARESver

manner than for the "always on" channels. Concei vabl
tl@&‘(ﬂ@nd}ﬂe@mﬂ@lm%&{leéosepar ate reservation that woul d

o071 S2958 L3585 SIS FRRLRL 793, B PbAT TS ofbpn o
proxybdn otfer ZalrdR yebdOwsIRATBEC generated by web browsers is detectable if

the user is using the proxy. The assignment of the “always on” channel for these users

is an extension of the proxy enhancements. Of course, the context based flow detection
may be applied to types of traffic other than HTTP.
[0078] Referring to Fig. 4, a flow chart illustrates steps of an exemplary implementation

of the third embodiment, in which block 400 illustrates the start of the process.



assignnments with short hangover tinme should be a | ower
bound to the nunmber of channel reservations that, a

waeywsesmors t h TDMA RL requires. [0074] Anot her BEPUSE041030967

[0079]

[0080]

[0081]

[0082]

[0083]

to deci di ng whet her or not _an "al ways on" channe
shoul d be assigned to a'ﬂﬁOMIis cont ext based

o nob RRRAE ARl h oh 2F il ey raB At Blien s trathic cppes that
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an "al ways on" channel needs to ‘be assi ven t he
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Sucn b fi20 RARER, B9 RuPT b SBRMR VR e g SRy The
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~hes &E‘H&P HEOWBYRICAHAR . [ 0076] The effective
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channel assignnment w | e par ams
YRR anhHIFR becIdCals ehet degernangmmert wheihee oc ant tb@terrmnal is busy

0077] .1 t b d fl
T W T TR
vébepagps. OIﬂWeb| ﬂhg@&é@ﬁést%@r%%twé’@ lBell%"g%\@t' and &ébé}f %éscare in fact being

ener at ed web browsers is detecCtable if

oynleadad in w atAPPRAFS toTheeandinteiraptive ebdiowsing s@fxﬁay@em thb
e X
tGRARASE aodihed SFR ST Bl conpbt BksER b 000 oL i SRy

mhﬁtmait‘ibackgrdmyl” lkemapmidaten IsGaeﬁﬂgO@ﬁldﬁéte& rs«af:ﬁ h&the il Bfmum traffic

n HITP. [0078] Referring to FI% | ow chart
q?fiﬁlsff’ Péﬁl’é@ms% B sesionrn dhectbsengeyd |umﬂléﬁqmtlam pYesr a of

RIS GBS0 D 1 B

PRGES WBA0CAKABBO967 [0079] Bl ock 410 illustrates a step
traffl statistics or traffic conten

£ La? %ﬂ%}éhﬂgﬂ%‘é@éﬁ’ﬁ afy 1Ty teprainaligdecmedynesd bahysyg P:mWalsh

”» I
R 3 i AR L

aésémesiu (tﬁY015¢d)V\ﬂ nmwalshrco:iohas decatly begmassigned tohs yerthinEhethen

t bus end i cul ar. network
bt oo oy SB e SRR d eV BB e thcionea. A
cbmhmnitﬁtedm%mrrﬁﬁ@mwlﬁh&?tra&%ﬁ% ot the RIACGTS a818RIEBEEd in block
that a human user is actively involved in interacting

fth the termnal in a way that causes communi cation

over Cgﬁ{@ ﬁ&%g%}?ﬁd A0S debd Kalr AeIHAN S W¥erSla {oyl%ebusy, a

exceedi ng T

- Walsh code for an “always on” sub-channel of a reservation-oriented sub-channel is

[0084]

assigned. If a Walsh code has previously been assigned to the terminal, then block 440
does not carry out any operation, and the previous Walsh code assignment remains in
force. Any new Walsh code assignment is communicated to the terminal, which then
transmits on the RESCH as indicated in block 442.

After both blocks 432 and 442, control passes back to analysis block 410. Thus,

the analysis of traffic statistics or traffic content, and the subsequent determination of



mere "background" comuni cation. [0081] For exanple,
if the termnal is communicating with Internet web

W@ RW0em3039 Ng TCP/ I P and HTTP (see FIG 1), theCT/US2004/030967

[0085]

[0086] -

[0087]

[0088]

[0089]

[0090]

determ nati on of whether or not the terminal is busy
may invol ve anal ysis of wht her the terninal is

wg hvely sendi ng requests to downl oad web ﬁ@jﬂ

Bt Spusmrisalds Bugicandyiephesds tigsgidisond AT or on the
REQ@?{ Af He%ﬁ&?étecp&%ﬁgu own| oaded in what appears to
be an I nteractive we rowsi ng session, then the

t er mi Ratirthendeoslisbent ((refee t«bEEGSaSﬂd SB))n tTh @l fomals sig8odoh, the
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OB R LB oD FFeb Dt A T g tps i of he firs

bie obaig)statdNTh¥\@)-g e ne3dR ihEladéllin tein¥@itEedPackets in a variety of
sub-channel of a reservation-oriented sub-channel is

waYs- d&giegample( thebital)may e sppendadste thotd endof avers MisxC packet,

BESEo P MRS PR E SIS 1 Ol RS 0B i o

meegratedeinxcuigat ed to the term nal, which then transmts

on the RACH as indicated in block 432, 83]
Conv eﬁgsgfiyn th Gt eyeiverl 0 thederminal the.gﬁteavaf/@w Gegide to

As8i gﬁ%elgfe’iiv&tf?)n%aﬂé‘f Yo the terfthaih IrFf?ﬁ]secaSQ th Hoc}]ea%n 2 Yﬁﬂforms

sub- channel of a reservation-oriente

the i@rgnm of ft§ agsignet Salstoderdetrad the Rme@lusdtlym lof éhe rassvagioacthannel
to. t rmnal, then block 440 does not carry out

e %‘gfé)r iti on, and the previous Wal sh code assi gnnent

r emai Oficd zi‘terﬁlﬁfa!?ﬁ traﬁé‘bﬁltﬁﬁg\bf{\ﬁ{e%@se@@ﬂﬁ)n%ﬁﬁﬁlﬂ:m B ferinhal
communi cated to the termnal, which then transmts on

quénmsgltraa%rm(; AidiQsteied Tha nofle m«aymgge [?@@h@n ietveluelnf Qhstate
4
B de o St S e RERDREP o pBR1 vk S P Pl coce o

@shortea W algh chdB t(l(ﬁgher rae@hhie])s hS@eHinE tigkRt diar ohasfitk \current
of WO 2005/ 032079 PCT/ US2004/ 030967 16 whet her or not
¢haanel 1P 35ign & mgywm C\Rﬁ%ﬂﬁé’ﬁr fata ;3te pAkATNER. on t he

[OOSSﬁQéfﬁg{l}‘étE%ﬁgEi msn’t r e er ?%E@t%%t&@%f’ag%%&ﬂa%
inglerhéntatppr afabdrfourthemtodimemain which blatk §00 flhnRsaes theistast of the
&ackets on the RACH Each packet cont ai ns the

BE%f-ate” of the termnal. Here, "Qstate" indicates

the apRERE1Q{1RRERs iHadEmiifals ﬂaﬁ’snn"sﬁfiﬂbf‘ﬁ’é l?tgﬁ’tq}tﬂfé} lﬁadmg

buffer (queue). The Q state val ue may r exa
(Qhetatg) o 8re RACHo\Bleck b2 hillusteates zndq:cmsmﬂn ef whethemalrios the Q-state
lpeeqss?r exce&ijs a g1vgr} Qt-stc]a e %hrg%of)c{ Itf h%n(i-s ate 1sqess?han tﬁe threshold, then

control passes to block 530 which illustrates that the terminal transmits on the RACH.

However, if the Q-state meets or exceeds the threshold, then control passes to
block 540 which illustrates the node’s assignment to the terminal of a Walsh code for an
“always on” sub-channel in a reservation-oriented channel. Block 542 illustrates the
terminal’s ensuing transmission on the “always on” sub-channel in the reservation-
oriented channel. Block 544 generally indicates the processing that occurs when the
terminal transmits in a reservation-oriented sub-channel. Block 544 is explained in

greater detail below, with reference to FIG. 5B.



bit of a Qstate. The Q state may be included in
transmtted packets in a variety of ways. For
wWex@sps®79t he Q state nmay be appended to the tBCT/US2004/030967

of every MAC packet, the a7ppendi ng possibly being
performed by the transmitti’/hg ASI C (application
spemw integrated circuit), [00861 Based on the

[0091] o st at'depdisicpaemat %}ﬁngﬁetr%némﬁﬁ ﬁarthe RESCHAeromibenalvays on”
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BBck Bﬁ) Bﬁ-ﬁi’fénugﬂl&?lﬁ é@@%-bﬂa{e%tthé‘i@ﬁjﬂ deci si on of

whet her or not the ate neets or exceeds a given
[0095] Q st aBleck Ab2 dhistrdtes tlfe aniakysi®of i storyof theessodefraacdrit €-states.

PRGRHFPisen e 1 R EraRRER S50 faltvid b Pink tikdagation s no

10098, THAWS¢eEnt, bdsed B8 ofd 61 AbR HESE 6% ﬁﬁte? wgﬁ)ﬂ 1@ fhade
t hreshol d, then control passes to ‘540 wh

¢ancersinga keshartee W@nélak desessieg tm’emssxg@eql h@e @%&emnahposeﬂvlea
.code for an "always on" sub-channel in a
reservation-oriented channel. Block 542 illustrates

[0096] t he & @5 fesdrahtich- @Lﬁlﬁiﬂéd’l@aﬁshﬁm GShed) 2011, 1HUe a r@ldoRYfcess
on" sub-channel in the reservati on- ori ent ed channel .

@aé’éﬁl igionddblogk 809 gnd rrgnrade LGt Y, pr ocessi ng t hat

0097] OCCUrs, I
(00571 reser va%rlgggr %&lg%ﬁ%sgié)%g@ od Igt%%grﬁh&gf Hiaéafﬂell (_-l:,)lOCkS 570, 572),
[0098] expl ai agwind-speed) rﬁsatvanomnamtbd brehsonission thmnhelf (dloek G80}), or

FIG 5 WO 2005/ 032079 PCT/ UsS2004/.030967 7 0091]
[0099] \mren thbiehIrsperdiesHyaiieh @’é?nt?cfé?@ lt(g logs ??é S%gCH (or
[00100] ON t hig thead)yé@a)(éh@fbr% fidcanthe ieﬂﬁfn‘ﬁpg ))utghhﬁfffé%@%ﬁdﬁ@ is being

passes from bl ock 544 to 530, illustrati t ha
redvasidriebelowanibrisheldan ndets dUaCHdrisdrizeit is cOmludedmlmnhe trend of the

R R W AT T —
Wl\&h cbie shEvokeB M Block 566. The node communicates the revocation of the
Walsh code to the terminal, and control passes from block 560 back to block 530
(FIG. 5A), which indicates transmission on the RACH.

[00101] If the Q-state history indicates that the terminal’s output buffer loading is being
reduced to below another threshold or meets other criteria, it is concluded that the trend
of the terminal is to slightly underutilize the present RESCH. Accordingly, the
terminal’s present Walsh code is replaced with a longer Walsh code in block 570. The

node communicates the Walsh code modification to the terminal, and control passes to



nmonitoring of the termnal's Qstate, and the
subsequent determ nation of whether or not the
WO 2005108089 s out put queue | oadi ng warrants assiPCNBEs1000630967

a Wal sh code permitting the termnal to transmt on

the reservation channel, ndy be conducted continually.

%]P gi ﬁ rrlng[ n%vélo FIG 5B, the details of the
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5A), ovver -
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[00104] SUbs tianinly @b, aﬂwlaﬁylbf blogks 377 58%:30b], cne] ?A%@éhrlgﬁcﬁ% ¥lock 550
the termnal’ VWal sh code is revoked in block 560.
foR éom@&@cé%?ﬁﬁfrﬁub%ﬁ%gmt%taﬁf@v ddus.ithmansiysishef thengdreinal’s output
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[00105] or ”B@&ﬁ% Qhﬁﬁfr¥ oF ofd ‘h%n oh @- ﬁ?tﬁ@ﬁ\f égi: er u nﬁoust(a-estate

trend ermnal Is to s lze
yatues on shaREBGH. anAU[a:th:ilIr@b yﬁrnmtaé’s oh’qmnbln’ﬁﬁér leadingsﬁhth approach

| sh,code ,is aced w.t Wal sh, code in
sffisRh T oes of SRSEE dembitel i ure Btk svuigi i pepuern RACH and
RMHltﬁﬂim@ﬁoiég’@ S Al RIS, SBNAmGEAL Mthis a@%ﬁﬁ@l?a SO
2005/ 032079 PCT/ US2004/ 030967 18 bl ock

sppkistécatasanalysicalitpehniqiesitmbe emplapiehfor decding theamRESOH
. fs L nm ssiopn speed than that of the
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previ ousry

[00106] A particular implementation of this fourth embodiment is described as follows,
with the understanding that:

[00107] * "CPE" (customer premise equipment) supports the “terminal” presented
throughout this specification,

[00108] * "Gateway" supports the "node” presented throughout this specification,

[00109] * "RACH" supports the random access (reservationless) channel,

[00110] * "RESCH" (reservation channel) supports the reservation-oriented channel,
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decreasing, then the current reservation can be extended beyond the end of the current

[00112]

reservation period. Since the current reservation has been allocated based on the original
Q-state information, the CPE needs to be given extended period of reservation based on
current higher Q-state information in order to clear up its queue size. A typical example
of an application where extended reservations might be warranted is in case of ftp

uploads. In this case, successive Q-state updates come with higher values of RL queue
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keep extendi n%ht he reservation period till the entire

maintains this variable on a per CPE basis.
[00124] * CurrentTime — denotes the current CDMA time at the Gateway.
[00125] * RTT — Mean Round Trip time across the geostationary link (in seconds). Only

one instance of this variable is maintained at the Gateway.
[00126] * GuardTime — equals the largest difference in FL propagation delay that can be
incurred by any two CPEs in a beam. The Gateway maintains only one

instance of this variable.
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[00135] If the CPE receives a signaling indication denoting the termination of a current
reservation, then it sets the CurrentState to RACH from the termination time indicated

in the signaling message.

[00136] Gateway Requirements

[00137] In this section, the Gateway procedures for determining at what threshold a CPE
qualifies to get a short Walsh Code reservation, procedures for allocation/deallocation
of short Walsh Code to a CPE, procedures for extending a current reservation session

are discussed. The overall Gateway reservation algorithm is discussed.
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Start ResvTime - denotes the start tinme of a short
Wal sh _Code reservati on channel at the Gateway. For a

[00138] eserG&feW@MReﬁ@I”qnsP@é{“@‘rrm ned at CurrentTine, the

Start
[00139]_|_ i e Jﬁﬁé H}Efe%éa cebiek a (l\aﬁ%arcﬁé;tﬁ?aggg} \"%]%é %rrllcﬁg ;ggsr %h@@gﬂte field

tubudaes theTQ&eL@StzemwagaMeso tha recawed\ﬁ@sm&: (Dﬂ‘theaH’B:HBesmot have

eri od over the mean FL ion | ay of RTT

EFFSSW&B?H i iinlcureniarg i RAPEY tf]ﬁl the W%Wuﬁefgﬁt defrgmine

BAEHENAL CUE qUIRASEAR Wby WAL ChiElctel gl vati on al

the tinme St ?tResle nme. [00129] EndResvTine - denotes

the end of the short V\alsh Code reservation tinme for a

ual s .St sle svTime. [00130] CPE

[00140] 1 anshltﬂ"%%l’ﬁfd’g’a?ﬂ ’i’ffﬂt?ﬁ‘hé %ﬂ@appends the Qstate
[00141] i nf or TR R@gu@ﬁe MR )hrgﬁfoﬁi BReKE fob aabrrhﬁllﬁgwﬁhetﬁataeﬂ@y with no

[ 00132] Reception Procedure [00133] The CPE

pusat wgrvgtlghqmalﬁ@s Prickiess vations given b thspjlowarmeduaion
[00142)"€W short \al sh Code reservation or a termnation of

the current reservation. [00134] If there is a new

shor t Ohhedizdde guesemshTiResholde(RTNE GiREFISBIS* CfrentRate
Current State equal to RESCH at the beg| nni ng o

St art ResvTj r till
EndResvTi g'ée {)ﬁ%th lzées?‘vfa[b %H%Inl%%on%t he
Current St te i S _set not e
[001431¢ ;¢ £ ‘%‘1’5 FRlpadiog Lt q?f’a%lﬁéfﬁ e%‘}‘f‘t‘f’ﬂés W{éﬁPWﬁs‘% é%?&f"é‘fm‘& ffemade
59 %Hhe a4 3Rdn thicldab e (FEKkI0AE B M@%@trﬁﬁﬁrﬁ@hﬁéiﬂ by giving a
i ndi cation denoting the term nation of a current
resgrapijen isdess thanghe fimedalon to hlgaGhe FdnqBugtat theguRa@Hate of
I{%omthgznterm nation tine indicated in the signaling
%ggasé f60136] Gat eway Requirenents [00137] In this
[00144]section, the Gateway procedures for determ ning at
what threshold a CPE qualifies to get a short Wal sh

e ion r QuaveSizd gr— CurrentRate*(RTZ’+Guardeme))
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[00145] The LHS (left hand side) of the inequality has the term (RTT/2+
RTT/2+GuardTime), which is the total round-trip delay after which a reservation gets
started at the CPE — RTT/2 is the mean RL propagation delay after which the MAC
packet resulting in a reservation reaches the Gateway, and the Gateway makes a
reservation and RT7/2 + GuardTime accounts for the FL propagation delay + guard
time before which the reservation gets started at the CPE. The second term in the LHS is
the total service time by the new higher rate (note that it accounts for RL queue drained
out at old rate during the time period RTT+GuardTime). The RHS (right hand side) of

the inequality is the total service time to service the RL queue at the current service rate.



and updates the QueueSi zecpE variable to the received
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w0 e@sasporent State is RACH), then the Gateway nRGI/US1004030967
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[00149] rate. The short Walsh Code reservation information (short Walsh Code,

StartResvTime, EndResvTime) is conveyed from the Gateway to the CPE by a
signaling message. The Gateway sends this message to the CPE on the FL Control
Channel.

[00150] Algorithm for Allocating a New Reservation to a CPE

Gateway receives Q-state information (QueueSizecprg) from the CPE.

It updates CurrentTime when the Q-state information is received.

if (CPE currently not receiving Reservation)

/I Check for Threshold Criteria for reservation
if (QueueSizecpr > (RTT+GuardTime)*CurrentRate)
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(short Wal sh Code, StartResvTinme, EndResvTine) is
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5/ 032079 24

(Algorithm for allocating Reservation to a new flow)

[00151] Extending Reservations to Flows with Existing Reservation

[00152] The reservation period that is initially determined by the Gateway may not be
sufficient in case the CPE provides subsequent Q-state reports with increasing
QueueSizecpg (i.e. the CPE transmit queue is growing). In such a case, the Gateway
determines whether the CPE qualifies to get an extension to a current reservation, and if
s0, how much should the reservation be extended.

[00153] The Gateway first determines whether the current system time, CurrentTime is
greater than EndResvTime. If so, this implies that the CPE cannot get an extension of its
current reservation (since its current reservation has expired at EndResvTime), but has to
go through the new reservation process. It further checks whether there is sufficient time

for a registration extension message to reach the CPE before its current reservation
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eltaQueue = QueueSizecpr — QueueSizegw + Current ReceivedPacketSize

if (deltaQueue > 0)
IncrementResv = deltaQueue/Ratewc
Communicate IncrementResv to CPE via signaling message
Update EndResvTime = EndResvIime + IncrementResv
Update QueueSizegw = QueueSizecpr
endif
endif

(Algorithm for Extending Reservation to flows with Reservation)

[00156] Change Reservation Rate (Current Reservation Rate unsustainable at CPE )
[00157] During the reservation period of the CPE, the Gateway continually monitors
whether the power at the CPE required to transmit at current rate (Pdesirea) 1s Within the

maximum PA transmit power (Ppax). If the criterion is met, then the CPE is allowed to



expires at EndResvTine, i.e. CurrentTine < EndResvTime

- (1/a RTT + Guard Tine) - (Transm ssion + Reception +
woe@se3ng Delay). If not, the Gateway cannotPERUS2904/030967

the reservation to the CPE. If the current

reservation is not expired%ithen t he Gat eway

determ nes the increnmental increase/decrease in
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Gateway then sends the increnental reservation
Cﬁmtmlrfghan@ﬂ- (short \Wal sh Code, EndResvTine) to the
CPE by a signaling nessage. The Gateway sends this
nmessage to -the CPE on the FL Control Channel. [00154]
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wastage between reassignments by the earlier conservative approach.

[00161] Between the two design choices above, the more efficient approach is adopted,
i.e. the check for CurrentTime > EndResvTime — %2 RTT + GuardTime is done by the
Gateway. If so, then there is a reservation available, and the Gateway allocates a
reservation. Otherwise, if there is no available reservation (Short Walsh Code overload
condition), then the Gateway denies the reservation to the CPE (i.e. does not act on the

Q-state information and provide reservation).

[00162] Signaling Requirements for Reservation Allocation/Deallocation at Gateway

[00163] The Gateway controls and coordinates the allocation and deallocation of the
short Walsh Code reservation to the CPEs. It is assumed by the reservation algorithm
that the short Walsh Code gets deallocated at the expiry of the current reservation period

(EndResvTime) and the CPE does not signal the Gateway that it has relinquished the



[00158] The Gateway rescinds the current reservation
to the CPE and communi cates the new reservation to
w0 b@sOPa7vi a a new reservati on nmessage w th t hBCTEs2004/030967
rate on the FL Control Channel. [00159] Reassign
Short Wal sh Code to New ReServation, Overl oad
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CEE sendatQ-statesinftg matiol-(0iRes ke FE) @indhts patketstdegiiedits tHeGateway.
clash in reservation allocation. This also inproves
the reservation allocation efficiency since the short
Wal sh_Code is not being utilized for 2*CGuardTi nme
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to Ilh RTT + Guard Tinme tinme period (GuardTiine << 1/ 2
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choi ces above, the nore efficient approach is adopted,
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[00163] The Gateway_ controls_and coordi nates the
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destidroWdl)ed at the expiry of the current reservation

period (EndResvTine) and the CPE does not signal the
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reservation. FadRateyery new reservation all ocat| on and

possi bly

2. Compute the reservation time, ResvTime

(QueueSize p; — CurrentRate* (RTT + GuardTime))
Ratey,.

Re svTime =

3. Allocate the short Walsh Code to the CPE for ResvTime,
starting from StartResvTime = CurrentTime + %2 RTT+ Guard
Time, and up to EndResvTime = StartResvTime + ResvTime.



subsequent extensions of the reservation periods to a
CPE, the Gateway explicitly notifies the CPE through

W@ 2®5/080ad ng nmessage that is sent on the FL ContT/052004/030967
Channel . [00164] CPE Al gorithm CPE sends Q state
i nformati on (QueueSi zecpE)28on dat a packets destined to
the Gateway. [00165] Gateway Al gorithm Gat eway
receives Qstate information (QueueSi zecpE) fromthe
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recei vi ng Reseryatdaed)) // Check for Threshold Criteria
for reservation if (QueueSi zecpE > (RTT+CGuar dTi ne)
*CQurrent Re®l&9 // Check whether any short Wal sh Code

avai | abl e if (Cugf i > ' - +y -
Guar dTi ne for aﬁol%gélgwms%%dﬁ%@gﬁé@%%%ea AR eglre £
Wal sh Code wi t hregeexhtiamiorthkd EPEs al | owed by the free
Wal sh Pool ang ot her constraints and the CPE can
support th€%%equired transnit power. Let its rate be
given. iy Rateti"c 2. Conpute the reservation tine,
ResvTi ze (QueueSi zecPE - CurrentRate * (RTT +

¢heralf/ CPEmiyientlResefimeReseRatienc 3. Al |l ocate the short
Wal sh Code to the CPE for ResvTinme, starting from
St ar t R€hedk Whether the CPEicEdnaeexterkich iRReser@atord  Ti ne,
and up to EndResvTize = StartResvTinme + ResvTinme. WO

2005/ 53700 2uPC VIR0 P 3 Wkite SiZGwH ChprantRécedle@PadterSize
reservation to the CPE via signaling nessage. el se No

shor tif \Wigim/enréls PRl ledlRiohleah BBkkindddt evay deni es
reservation to the CPE. endif endif else Il CPE

currently pecelsiRg, B-egeq{a@dteb%atewc

Communicate IncrementResv to CPE via signaling message
Update EndResvTime = EndResvIime + IncrementResv
endif
Update QueueSizecw = QueueSizecrg

// The Gateway determines that the current reservation rate cannot be sustained
due to transmission power required at the CPE exceeding maximum PA transmit power.

Instead a lower rate that can be sustained is notified
if (new reservation required)

1. Recompute new ResvTime based on the new short Walsh Code
assignment.

2. Allocate the short Walsh Code to the CPE for ResvTime, starting
from StartResvTime = CurrentTime + Y2 RTT+ Guard Time, and up
to EndResvTime = StartResvIime + ResvTime.

3. Communicate the new reservation to the CPE, and simultaneously
rescind old reservation to the CPE via signaling message.

endif

endif



|1 Check whether the CPE needs an extension in

Reservati on deltaQueue = QueueSi zecpE - QueueSi zeGwv +
w@osesto7Recei vedPacket Si ze if (deltaQueue > PCEHOB2004/030967

reservation can be extendsz? I ncrenment Resv = _

del taQueue/ Rat ewc Communi cate | ncrement Resv to CPE via

signal ing nessage Update EndResvTime = EndResvTine +

I ncrement Resv endi f Update QueueSi zecw = QueueSi zecpE
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communication over the communications link of a quantity or type exceeding that of
mere “background” communication. Block 620 is essentially the same as block 420
(FIG. 4) and its detailed discussion will not be repeated.

[00170] Block 630 illustrates that, if a terminal is deemed not to be busy, any Walsh
code for an “always on” sub-channel of a reservation-oriented sub-channel is un-
assigned (revoked). If no Walsh code has been previously assigned to the terminal, then
block 630 does not carry out any operation. The Walsh code revocation is
communicated to the terminal, which then transmits on the RACH as indicated in block
632.

[00171] Conversely, block 640 illustrates that, if a terminal is deemed to be busy, a
Walsh code for an “élways on” sub-channel of a reservation-oriented sub-channel is
assigned to the terminal. If a Walsh code has previously been assigned to the terminal,
then block 640 does not carry out any operation, and the previous Walsh code
assignment remains in force. Any new Walsh code assignment is communicated to the

terminal, which then transmits on the RESCH as indicated in block 642.
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random access memory), and Flash RAM (random access memory), and other special

purpose logic devices such as ASICs (application specific integrated circuits) or
configurable logic devices such GAL (generic array logic) and reprogrammable FPGAs
(field programmable gate arrays).

[00176] Each computer may also include plural input devices (for example, keyboard,
microphone, and mouse), and a display controller for controlling a monitor.

Additionally, the computer may include a floppy disk drive; other removable media
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managing traffic on the random access and reservation-oriented channels is provided.
The method involves comparing to at least one criterion, characteristics of traffic in
which data is communicated from a given terminal. If the traffic characteristics satisfy
the at least one criterion, the method involves sending a bandwidth reservation request;
processing and granting the bandwidth reservation request; communicating the granting

of the bandwidth reservation request to the given terminal; and causing the given

terminal to transmit data on the reservation-oriented channel. If the traffic
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ffd?ﬂ'ﬁﬂagéi%ﬂt%ﬁhﬁlﬁl fail the at | east one criterion, the
met hod” i nvol ves causing the given terminal to

[00188] t r ansHietat dmsteorereritdrmnrmadimoivae agasket gperiadicatidd) 8P ihe
The r.andom access channe] y be configured to permt
PRPAHERNPRIIY TPV HRIINEAPSPRFkE HOBR Nt PR iRIpARKet types that

BaaBRAzE PAKBRlin dhidh dFBSiskHBE c@tﬁﬁluﬁ%tegrfﬁ)\é%gfé iVen terminal.

schedul ed, andthe reservation-oriente nriel  may
[00189] commaAs awther dsaraplatbasechomFEY. 4, dv e cadd didiaton muitipletdoedss

R TR R AR ERR S B I hehe 2 eRedy ol Rl eRigrptigte with o

nid8Y via at least a random access channel and a reservation-oriented channel, a method

of managing traffic on the random access and reservation-oriented channels is provided.
The method involves a) comparing to at least one criterion, characteristics of traffic in
which data is communicated from a given terminal, so as to arrive at an examination
result, and b) determining, based on the examination result, whether the given terminal
is in a busy condition. If the given terminal is determined to be in a busy condition, the
method involves assigning to the given terminal, a code designating a reservation-

oriented sub-channel; and causing the given terminal to transmit data on the reservation-



be a gateway linking plural CPEs to an internet via a
satellite comruni cati ons network. [001841 The gi ven
w0 ewniosealrd may send the bandwi dth reservati on rBCUES1004/030967

the node may process and grant the bandw dth

reservati on request, and tRe granting of the bandw dth
reservat i %n request is comunjcated fromthe node to
rirateg; sperehariehi Ryt if thegi vasternmmgl isslstesmingd @ett® henamrhasy
dBMitfon ke 'Hléth&%?olgﬁ%&sﬁg t@ﬁ? g"&&b [ORRNE 1 SRR miUa¥d o1 g{é
mul t1 pl e access (A , an Ne Feservat i onsoriente
rehdomaetcesmghannelnsnit  data based on orthogonal code

di vi sj.on | ti.pl.e access ( | A). [001861 The at .
1001901 "o 0% e B e TR it A s ofaoe iven
t8#diRal. @nd the conparing step may involve conparing

the threshol d packet size to a packet size that
[00191] char athestiandas acqsas fwinselimaybe cdnfigated to petnait the terminals to

communi cated fromthe given termnal. [001871 The . at
PRBRGAE R o ohdfn oscat pirie] 4 yiosiiad ahionas PARIGESTY
schéddled BAd th €eseAANGH-bAEhte® ERMNBBMal BHRMVRIcGRMABN dt A%higher
the threshold data rate to an average data rate

Qusradl dasa wée they e randanpracdess éanagl, t hat characteri zes

pack LA \Whi ta.d comuni ca fr t he
001921 £ e s e Sy G5 glpork Bt BRHAE! oo bR IN Ry s

Hermgainmaﬂirﬂaﬂgl(ﬁlhrdl YPEsito el ﬁﬂ%ﬂn@lﬂvia Ers@tenilf@corﬁmgp@mm network.

step y invol ve cqonparing the packet type indication
[00193] ¢ pég%erﬁmﬂ% aeccthehannel pavaEanspiit @t basri o8 asypchifeneps code

o | . . | .
e s L T i
tedenseld on sithogomal ¢ddpldevision esstiplé GEARY (QCDNA) cat i ons

syst including plural termnals th cQmuyni cat e .
01941 o 2 e el ettt AaaE A dBreshiOE aSkeE Ha g thepgmparing
séepl rﬁﬁ}efn\(lalvbgﬁm@ﬁﬁﬁg‘ﬁl@ Ghre SN BhokefsiPBIOShck & siZBNAL W AG cterizes

traffic on the random access and reservation-oriente
Pepleathial whick datedy todwosommurdcated fromh thegiven esmagal.

conp t t l.east one criterign, . characteristjcs .

00195 S"PRI0 0 e R 05 5 o BT St bSamoaring
steprmiayialvolve @ompaitify te threhodd daa raY ahh ek dat8std dalculated
and b) determnin based on the exam nation result,

ANRet e intgeyalyjthas ﬁgéréetﬁﬁimpaclfeés innwhick dafy ixierhgi communi¢dted
ﬁt"'ﬁ?g@%{@&”&ﬁﬁ%ﬂal is determned to be in a busy
I't7on, the

con met hod i nvol ves assigning to the given
[00196] t er niThelat leastomderiteingnat inolwde apasiet vakiindicatidn| &t e

sub- channel ; and causing the given ternmnal to

COPRALNS SR Y 1BYPIYHePmRAEIBR g Paskeiprometation toypacket types that

cRbRERAORABIGD Ghich Rtk k& BE ESmAHRIGRATAA theifen' drrhiif

iven termnal is determned not to be in a Busy
[00197] condiAs amether hxampie.Haded oBIG.e8\, dma sbdgditviseongiwleiple access
to transmt dat

EEATAL b SR P 0e SRR s i
n98&Vignk dsteh MAUGH a6RIECHANE NG &BvaticBLdHeRR)d channel, a method
of managing traffic on the random access and reservation-oriented channels is provided.
The method involves examining a degree of loading of an output buffer of a given
terminal to arrive at a Q-state, and comparing a threshold to the Q-state of the given
terminal. If the Q-state is greater than the threshold, then the method involves assigning

to the given terminal, a code designating a reservation-oriented sub-channel; and

causing the given terminal to transmit data on the reservation-oriented sub-channel. But



[00191] The random access channel may be configured to
permt the termnals to communicate data on the
w0 a0vdosnozrcess channel at tines that are not pPEWUS2984/§30967
schedul ed, andthe reservation-oriented channel nmay
conmuni cate data at a high#¥ overall data rate than
.tghe éandom access channel [00192] The termnals may
Bahe-Qestaiprisyless than be tugsholdnthansthe aysthod inyelyes sausing e given
R¥inaPR Pl RV o B NORPAdERcnfds, O an | nt ernet
via a satellite comunications network. [00193] The
[00198] r ando’ﬁhamﬁ@sl nedyafurtbér ineglve camswhicatiag thelip stk ®@r the random
CElr ongus code division nultiple access (ACDWA),
servati on-oriented channel may transmt
00199 dat a PRSAHION a0kds
[ ](CI:DMA 100194 S PRAARI maPBe ciighe g onlﬂ%&ﬁ@/"ﬁ'ﬁ%%cr
¢anenueieaty detaraadthe randpaicketss shanmel @trtdmsrthatcmm@trpm\gously

vol ve npari n hreshol d pa
FhERnEE R P G S PR e E bl D8 SORmunBRE Fln fiEaner
okl dfa tae bﬁn@l@&lﬁuﬂmﬁ@b@(ﬁs thamet he given term nal.
[00195] The at | east one criterion may include is a

[00200] t hr eshes grainels ma be cusianaripeeraisnpaiipmants §EBESrand the node may
t¥\9a ﬂé gﬂlgalt(ﬁﬁﬁs tp ?%{;}8 gt \g’i%ta%a eﬁ}tg cérg{n%mca ions network.

ave age data te cal over
[00201] t hat f}lmraadmmraccms claeklahay iranspi d::ha daetea olnsasym-hhmous code

O B0 acres O N 6 Rhrse et B skt oniap el may transmit
déﬂﬂba{é@& bR Brtho gl E(Kh% i GiSIBR dﬁglesc&@e@s @D‘M‘X plve

onparing the packet type indication packet types
[00202] t hat Basedoadier 5Bethpamkfmdsna§nfumenimvdhreaaﬁa caltsn’@the given

0 i cated. f Lven termn 001
TP SRS O bt SR RO sip-dpamBtle saorigg arpistory of
A aki HeaQ BEREESthe YRS rnERY Rirfatat Q@s,tﬁﬁéfrﬁs%?y ana1y51s and
i ncluding plural termnals that comunicate w't

haserbatpast it pareensthe L-ptatedvsipmcanelysiscedentiol and axeasutmg a step from

{30 YRR 10 SOhRa AR08 en TP 8y og OB AR g ot
miwmﬁiné‘orieﬁtqdr sabictiethel ofdigtingeithad %lhdi“d@ia\t@@ tRarPdThiRkdd data rate;
ree of Ioad| ng of ~an output buffer of a given

(tlég%ﬁg%ng foghe EiveD eermingl ?Qeé?r&{ @deahagwm@amaﬁg gpeed reservation-
c;rﬁ:‘hf%ﬁr&% Shbhel Bg erdint % f dta era £ gfsﬂ%%ﬁ(egé 'g]td%g:,r]at{zh iii) assigning

state I's greater t
tcrelterglden tevininab s thsd chu duglgnhmng ddoyeyeserlvation-oridntedsub-channel
cod r| ent ed .sub- channel ;

t t
RRHIng 2L8 Fep e e B DEPIHSHEl CHots Zhd a8 o the given

tSAEnAICHEF Mol R ﬁitin% 7qes%%1169@maﬁied sESehafel.
2005/ 032079 PCT 47030967 34 if the Qstate is

[00203] | ess Thedirst heconflrandtibirdicodel maytbm@rngem\tbly fongevWalsh codes

|ven term nal otran on the
FHEMR LA R BBk R e
prowtedsive] £ vwWed dbeabte§lg the Q- st at e over t he random
access channel . ) )
[00204] The method may further involve communicating the Q-state over a reservation-
oriented sub-channel.
[00205] The random access channel may be configured to permit the terminals to
communicate data on the random access channel at times that are not previously
scheduled, andthe reservation-oriented channel may communicate data at a higher

overall data rate than the random access channel.



[ 001991 The random access channel may be configured to
permt the termnals to communicate data on the

w0 a0vdosnozrcess channel at tines that are not pPEWUS2984/§30967
schedul ed, andthe reservation-oriented channel may
communi cate data at a hi gﬁ”é overall data rate than
the random access channel. [002001 The term nals ma

[00206] po” ¢ ubRiFERInglsdRixsRe @iiansrPrrRisy epERyents §GBEDhandbgaode may
|
S 6P R 00 LI RS5O Al ek

[00207] r and o"ﬂlneaxanésm actean nl&lnnamaay transsuit datal bisedlbaseghdbronous code

nchr cod I tiple access (ACDN
R e AR DVRY i ek onmstPris bl may transmit
& BasBas | e access
( OCDNI A) ﬁqm%%%%‘ baaa ngﬁ%%?ucfl%\é%?cés?ﬁ%@%e%gd may
[00208] f ur t h&s alﬁmlwlrvsampiﬁﬂaseiauﬁlﬁhgﬁ im&chamhmmcinentm;ml actess

data aon the reservati rient sub- channel
(AT g BPst 3 s el el e Sgmege witha
W& 419648t Radndom RLESs \CRarfle]l andd fels@lvBtidH-84i&t¥d channel, a method
anal ysis; and based at least in part on the Qstate
ofimangeipedradfiy on she reedase aeases memumrm@n@dghepnds smprovided.
[ n
?leer%ln&ﬁg? h{%ll\#:g eg%m ﬂo% %Sgéeg(%‘al?%h%g 8% %l{gtg?teouffer of a given

temealvratamme airal @Btagy asdibetediniig| bape belehdiGn Birt 8n meg@@fate
te than a [,Fresent data rate; (i

@) assignin

‘t’ hf‘g.t giveR forminal 1s 15 adwsy penditiote l’é&q giMeh fergingl is Stermined to
AT AR AohERE AL WRMoadhi LS B R PR A o
@sgngmgw@rescwamcbreoga:m@hsm:ecrhmMJ andecatiking thecgiven terminal to
des n r reservati on- or ed sub- channel

el R sSseiGhnasesoy Qe Ringn. i e EBvep togae is
deddrRinednokt ty/ be KO bhdYLohHRidh! Jh%sﬁg‘ﬂ?é‘ ivStefn Al 1o t‘?e[Hénut data
code designating any reservati on- orlented sub- channel
({HODQ%@OWCMS ﬁnn econd, and third codes may be

progriss I h code esi gnati ng .
[002091 ' pec |({?éigrl%a erv a%?ﬁ%a %?ﬁ%’&ag%ﬂ‘%rﬁ%ﬁ% Oggt&?&eéltsflhé’hannel‘
[00210] at r eBRAGhdME ac@REOHABEINS/ be donRiredad perndt 8- tedr@RA9 4

The method may further involve comunicating the

comgpytigate, dala op theswadem ppesss channel At dignes tiat @reani @reviously

f
SABRRE. 6y R RGgRe SIS RBRE f id
qvamﬂaiataaraﬁse&an tHeanmdnim adcetd ¢haandlhat are not previously
sch | ed dt he reservatl on-ori ented channel

e 3R He CHS RGBT RSP (G e ek thpode may
UéSLZI% ! %@67 gg@[@@@!an i &QRp4 Qgtgl%?«?commun%atlons network.

002061 The term na

[00212] c u st Mnamcemamsmanmmmyﬁre(rmﬁsc)axa laaseld bh esymtimnnm/code
ia a

RG58 BRHE R brrrsml AGBMEML S om0 Rere i eingh faransmit
dacaRsed 64 8ARGIonAROAE dARS A nulifid akRse@@EPMAS)Y NChr onous

code
[00213] Computer program products are provided for storing program instructions for

execution on a computer system having at least one data processing device, whose
instructions when executed by the computer system cause the computer system to
perform the methods described above.

[00214] Computer systems are provided that are configured to perform the methods

described above.



di vision multiple access (ACDNI A), and the

reservation-oriented channel may transmt data based
w@eoosiostoegonal code division nultiple access (IBIDNSAP4/030967

[00208] As a further exanple, based on FIG 6, in a

code division multiple acé¥ss (CDVA) conmuni cations

systemipcluding plural termnals that conmuni cate

[00215] i ¢ h ‘Bhe tpErROTRE EmBRdimaRis preamers RN Ead ashraiiebe apndtrued as
Aol ] , A n I n
il fipthe Bl TR ERnCUANYS o LIRS apBlic BB Depes of
apiparanesl SThiesleperiptiod ed the ehitedirémo intevddd/@beaKastiafiveGind not to

degree of | padi of an output buffer of a given )
et thcseeps oF e clyes aMony eliapatives. mAdifiseienin Yigiations will be
Hardt @l thbRakiIddNn RY 4. 0N the Q state, whether the

given termnal is in a busy condition. If the given
[00216] t enni Naineioys dwdiiaatinedandovariagonsofttheplessy imentlon demossible in

P80 BN LR ok ok b e B
1achge LA MfctiditsoBiwaed) tdrRfifbIf) ahd hedesidr 338 Wals, 384 Pod N hried

the reservation-oriented sub-channel. "But if the given
Vishawt dapariing frae the ajape of stinvantion. 04 cohmseshe particular hardware or
sggt%é fn%ﬁera&ﬂgt?&pgf thg ?wghth)eqn_ Ef B%n ﬁ'glg%d \%Lﬁl et %ﬂg%%ggtgﬁhm the

€ random access cnanne

seopthdisthe predentdedingoat Itngthefefore@s BE uAddreBo® tHalWithEh the scope of
tgub-channel, [00210] The random access channel may be

B APRCg P elatps g thelt cquvalents.hemvention may herbricteadotherwise
& s channel at tinmes that are
1ﬁ%¥agﬁ%%%%ﬁggsﬁgggﬁggﬁﬁgd andt he reservation-oriented
channel may conmmuni cate data at a higher overall data
rate than the random access channel. [002111 The
termnals may be custoner prem se equi pnents (CPEs),
and the node may be a gateway linking plural CPEs to
an internet via a satellite conmunications network.
[00212] The random access channel may transmt data
based on asynchronous code division nmultiple access
(ACDMA), and the reservation-oriented channel may
transmt data based on orthogonal code division
mul ti ple access (OCDNI A). [00213] Conputer program
products are provided for storing programinstructions
for execution on a conputer system having at | east
one data processing device, whose instructions when
executed by the conputer system cause the conputer
systemto performthe nethods descri bed above.
[ 002141 Conputer systens are provided that are
configured to performthe nmethods described above. WO
2005/ 032079 PCT/ US2004/ 030967 36 [00215] The
foregoi ng enbodi nents are nerely exanples and are not
to be construed as limting the invention. The
present teachings can be readily applied to other
types of



apparatus. The description of the enbodinents is

intended to be illustrative, and not to limt the
waeewpe3nio t he clains. Many al ternatives, nodi f PCERUSINE)30967

and variations will be apparent to those skilled in

the art. [00216] Numerous di fications and variations

of the present invention are possible in light of the

above teachi ngs. For exanple, the particul ar

Wl eiepramam ¢§: the traffic management function

software, termnals, and nodes or gateways, may be

vari et Imtctmiqtdlvispamulmgefacm (CeMsYapmmini¢dtidns system

i O co e, the particul ar hardware or

1&5‘?‘5{}3&& ury %FBW@E&E&“‘CB lanFeW}tﬁ\?élﬁfl? 313 AdfpstiErapdem ageess

oMahhe? afill b lréseFRABH VRBteWchiHnR], bR thSE PR o J‘%‘tﬁafﬂf: S8 #1H random

invention. It is therefore to be understog

avqp@smandtr%@rvggg@@ngmed thannalspibn desthed @inmwisargl t hei r

equi v, t e i nve nt i on racti t her

Chan DoBbaind Pa Aol e REpdrasticnsf Salisinaguita is
@ﬁuﬁﬂé&&ﬂeﬂw 0&6%11%&%1Tah§ CLABIED IS: 1 . In a code

di vision nultiple access (CDVA) communi cations system

i ncl Ul algthp tigfizg chagaciarisaesssatipfytthe afatst ooaietdteripr:h” a

node via a nel and a
reservati of S%i?@é% 3ﬁaﬂlanne %ﬁ” ﬁ&%{]of managi ng
traffic or)tprecessing amd gmm@mewddwﬁﬂefe\sa&h@cﬁr ﬁqu&ﬂt ed
channel s, :{ghe nmet hod, conpri si. ng conmparing to a

| east one ProPTERYHGAUNG K Sfaniéng %ﬁtﬁ%gawlﬂﬁhdﬁeif@tioﬁ request to
V\,hl chhg?;\,@nlte%mmrgﬂdm cated froma given termnal; and
he traffic characteristics satisfy the at

I east one Drcavsng the:giveh)temminglitn gransrhi deltaicitthe reservation-oriented
reserc\ﬁatl eIl request; 2) processing and granting the
bandWi a1 ¥ser vat i on request; 3) communicating the
gr antg2ner é ubdir dhﬁfh@t&n@ﬁ&b faR 9IRS MM dsObnd QANEST, cﬁﬁ%mg{ #€ given
given termnal; and 4) causing the given termnal to
temipalip frapwmia das ontike rasdemegedssphanneknt ed channel ; or
b2) if the traffic characteristics fail the at |east
one criterion, causing the given ten-ninal to
t r anri Thedatthodof Chémriantiersiccess channel . 2. The
method of Claim1l, wherein: the random access channel
i s cdhg Tgdemdcesss shamet iscprfigupdioparmitthe iesminas togpammunicate

Aat
Ot i SR AT AERE R SR e Abu bRty Aeael
chantlet resawation-c@dnes danaclabmaninigitesrdacyaradlifhed @véerall data rate

r at
than tﬁe random access channel.

3. The method of Claim 1, wherein:
the terminals are customer premise equipments (CPEs); and
the node is a gateway linking plural CPEs to an internet via a satellite

communications network.

4. The method of Claim 1, wherein:

the given terminal sends the bandwidth reservation request;

the node processes and grants the bandwidth reservation request; and

the granting of the bandwidth reservation request is communicated from the

node to the given terminal.



than the random access channel. 3. The nethod of Caim

1, wherein: the termnals are custonmer preni se
weeuwspsmwmt s (CPEs); and the node is a gateway PCTIKE2994/030967

plural CPEs to an internet via a satellite

conmmuni cati ons network. 4.38The nethod of Caiml,

wherein: the given term nal sends the bandw dth

reservation request; the node processes and grants the

band d{rH reﬂgrvgt(%lon ie uest; and the granting of the

bandwpdt AC PEERALLGIER &l i s communi cated from t he

node {4 rhidtn0hdcess dhahRel Rahsmi¥2908e8 38 Qdthchronous code division

PCT/ US2004/ 030967 38 5. The net hod of Caim 1,

weling aecessHAGRMdonintbcess channel transnits data

based r L VIS '

( Ao eSS AL fladbls e SR bbLfin GRS Soae

tivasnauRipitedcaessdOEDMA) or t hogonal code di vi si on

mul ti ple access (OCDMA). 6. The nmethod of Caim 1,

wherein: the at |least one criterion includes a

t hr es@"'l“ﬂeﬁ'%ﬁi%%%f%lﬁiﬁ?l%r ihe conparing step includes

conparing the threshol d packet size to a packet size

t hat theat kastemiezeiseripmdhe tidesiathwhaltl pdekea sizes; and be

comupi cated .fromth iven termnal. 7. The net hod of .
Qi it COWRTRE HE iiidis Corgpratnede Trpstold paskes i (g gagolet size
it ehak{i@ RO babLeatia wisdiedat2Rdo bB 8omaRARSateddrsth 8 given terminal.
i ncl udes conparing the threshold data rate to an

average data rate calculated over a tine interval,

t hat 9.h%f1a(r:r} ﬁ{o’@éo%‘?}l%%‘ff%ﬁeréin which data is to be

comuni cal e e given ferminal. 8. The method of

Cl ai mht,at Wasy @lertritdidndhclh@ids a eiieshold da4 k2 andcl udes a
packet type indication; the conparing step includes
conpafiergmpaEng sfer étclides somparinghe diesholddan st tq gnverage data
IR aGhae a6t &' e Hﬁ%% fhat Shahbe&GlYed ?L&gtssi t\&li&edaéa is to be
communi cated fromthe given termnal. 9. ' a code
conamsnhicateditoin theezivendessindlCOMA) conmmuni cati ons system
including plural termnals that communicate with a

node via at |east a random access channel and a

reser yairh@hefdaesHadins DaRgtin @ Method of managi ng
traffic on the random

the at least one criterion includes a packet type indication;

the comparing step includes comparing the packet type‘ indication to packet
types that characterize packets in which data is to be communicated from the given

terminal.

9. In a code division multiple access (CDMA) communications system
including plural terminals that communicate with a node via at least a random access
channel and a reservation-oriented channel, a method of managing traffic on the random
access and reservation-oriented channels, the method comprising:

a) comparing to at least one criterion, characteristics of traffic in which data is

| communicated from a given terminal, so as to arrive at an examination result;

b) determining, based on the examination result, whether the given terminal is in

a busy condition; and

cl) if the given terminal is determined to be in a busy condition:



access and reservation-oriented channels, the nethod

conprising: a) conparing to at | east one criterion,
w@hb@smstoey i stics of traffic in which data is PCT/US2004/030967

communi cated froma given termnal, so as to arrive at

an exam nation result; b) 3eternining, based on the

exam nation result, whether the given termnal is in_

a busy conbiaspigpingde thecgiyen; ternpingl, acodadasignaiing p rgsgrvation-

det er i . IR abusy condition: WO 2005/ 032079

PCT/ U%]&é&g%%lgocg’gl}ﬁ&’s%dl) assigning to the given

term nal , 2) cosieg tesgigipkim@abtorntaaanitaiiaosn the késentatith-oriented
sub-channel ; _and 2) causing the given termnal to

t r ansHO(CPgBRS: ¥n the reservation-orient ed

ot er o g BoRhERindlis b e P S P8 busy eondition, capsing the
giveretermmahiortainsinit datzaors thie rardlapeacoesstchenmedndom access
channel . 10. The nethod of Claim9, wherein the code
assigning step includes: assigning a Wal sh code to

the gjy/ ghe RO Clatkd 9, ThGeimhd 86hessiChisBed includes:

wherei n: the random access channel is configured to

per mi assighingtacWValshagiode taothe givenitgrownad. data on the

random access channel at tinmes that are not previously
schedul ed; and the reservation-oriented channel

conmmuri. CBieeBetthall af Glaim N)w@efdin:overal | data rate than

the random access channel. 12. The nethod of C aim?9,

wher efhf randen gesessichannel iy configeied f@ PerpHEhe Seminals freoprgunicate
d4e55 e 1At A& eRCABnha a?}iﬂl@g &%Xrelﬂo{]ﬁfe'@ﬂ)ugf LRddutddEsnd
to an internet via a satellite conmuhicati ons
net wothk res¢Batidirerimeted obannt] dnanuniStesmbea ei mbhighéreoverall data rate
tbanﬁ%m access %‘g‘nnel transmts data based on

&y e PSR &CCERaNS) si on  mul ti pl e access (ACDMA):
and the reservation-oriented channel transmts data

based on orthogonal code division nultiple access
( OCDMA). . Thiesmethhé ofEldind, wthe®imi m 9, wherei n: the at

| east, one criterion includes a thresh acket size;
and R SR 5 SRpiEE pERS s Bu iR s g
t hr esfie hdddrkgiteved y2enkink FuRBCREL tS i Biterh&tdtia a satellite
characterizes packets in which data is to be

EMRYHEEINs 8etWaska t he gi ven terminal .

13. The method of Claim 9, wherein:

the random access channel transmits data based on asynchronous code division
multiple access (ACDMA); and

the reservation-oriented channel transmits data based on orthogonal code
division multiple access (OCDMA).

14. The method of Claim 9, wherein:
the at least one criterion includes a threshold packet size; and
the comparing step includes comparing the threshold packet size to a packet size

that characterizes packets in which data is to be communicated from the given terminal.

15. The method of Claim 9, wherein:

the at least one criterion includes is a threshold data rate; and



15. The nmethod of Caim9, wherein: the at |east one

criterion includes is a threshold data rate; and WO
WQRBSH82979 PCT/ US2004/ 030967 40 t he conpari nBCHUS04/030967

i ncl udes conparing the threshold data rate to an

average data rate calcul #0ed over a tine interval,

that characterizes packets in which data is to be

conmmuihe camparing gap irnebidgs vemparmgriha direshobl dafrmaaten@t gagryerage data

R op Rt Pyl By BFRlPRTRE b TR P o be
tdighuiesed 6FRathe Rvehi@mpaaket type i ndi catl on to

packet types that characterize packets in which data
is to be comTuni cated fromthe given termnal. 17. In

a codge diwd S k]‘lélfﬁ' WAGEESS (CDVA) conmuni cati ons

system’ inc u ura termnal s that communi cate
with aemolﬂaast\una cﬁteﬂoﬁaﬁdlu@sraqmdkﬁhtmﬁdﬁtatlmh annel and
a resﬁ%evatl on-ori ent ed channe|

t r af f h¢ COMPRFRE $tep fgiad e&eca@g@%ﬁge ge@é%? %&gfﬂ%ﬂﬁ %é(hg%”&et
@P@ﬁrmgd cﬁrara{c%zgﬁ)ta&%@’s ﬁ%fg&@ At es to«'ﬁa BRI A @oﬁl% geen

adi ng of out put fer of a given term nal
wrmirk at a Q state; b) conparing a threshold to the
Q state of the given termnal; and <cl) if the Qstate
is greater than the threshold: (1) assigning to the

gi ven1?.emH fie.diAsion Aeul A58 heRad (GM)rc%ﬁﬁﬁMﬁédt@ﬁs system
oriented sub-channel; and (2) causing the

inghudinganlunabterminadihat commauiente with e gt gw\ét drandpmeageess
f:}ﬁl?m& FigertL,SGr\(?Jtlo‘ﬁzc)r%eﬁIedtcngnngl Satrﬁétﬁoa ?f {n%ﬁg%lﬁgﬁlgfffc%% the random

fven'termn
aats @d réd&evatlaﬂdﬂién&deﬁsmelsh&mnﬁéthod&mﬂ'ﬂisingret hod of
Caiml17, further conprising comuni cat i ng
Q st abeeXapining pdlegiga gg}ﬁaa@gﬁ &0 SHEYH Ry fferpd. 21 gﬂ’f‘é‘ tﬁ%l@lﬁalao arrive
Q[f (S ﬂién 17, wherein: the random access channel is
con |gured to permt the termnals to conmunicate
dat a brcdolparingradbresiadd esthe Qmuaweif tid givemeesmidadtandr e

not previously schedul e d t eservati on-ori ented
chann&} e) tg’l‘:ﬁ‘éﬁﬁ Eeaatsggeaggglgmég ?‘ﬁ r overall data
rate thancthesisan mh@%%ﬁste&ﬁﬁﬁnﬁbode\/&s O D324 ation-
PCT/ U82004 309% Q R
oriented sub-channel; and
(2) causing the given terminal to transmit data on the reservation-
oriented sub-channel; or

c2) if the Q-state is less than the threshold, causing the given terminal to

transmit data on the random access channel.

18. The method of Claim 17, further comprising:

communicating the Q-state over the random access channel.

19. The method of Claim 17, wherein:

the random access channel is configured to permit the terminals to communicate
data on the random access channel at times that are not previously scheduled; and

the reservation-oriented channel communicates data at a higher overall data rate

than the random access channel.



41 20. The nethod of Caim17, wherein: the term nals
are custoner prem se equi pnents (CPEs); and the node
w0 g00&/08pareway | i nking plural CPEs to an i nter nBCT/US04030967
satellite communications network. 21. The met hod of
d aim 17, wherein: the rarfdom access channel transnits

data based on asynchronous code division nmultiple
ac c es<0-( hegmrthod of §laimel 7 8&wiRt i on- ori ent ed channel

transm at -ho i vi.Sion
B L S e S G 2 e e

f ur t hihe noderjsra gitevgy ladkigg pla2) CP&Y$6 MY iritdiactOiiy & Batellite
termnal .to tran]s(rrit data on the reservati on-orient ed

CBDENSHHES etk anal yzing a history of at |east one
Q state of the given termnal to arrive at a Q state
hi story analysis; and (4) based at least in part on

t he @bt Biembihed of ¢laamal7y sihereirsel ect i ng and executi ng

a step froma group including:.i), assigning to the
gi ven é?qﬁgﬁbﬁw,%esﬁ q%ia?%eg “@’6%%0@% B‘Wﬁ& Pﬁ GSHIChEpnpYEs code division
MeRPIYRcbRNATDMRAY &4 gsub- channel operating at a hi gher
data rate than a present data rate; ii) assigning to

t he ¢thoseservatipeabnted chamehigansovie ddtadiagerhen ohagosamede
varl i ' ed sub-channel operating at a

(ggﬁng)%d{é@gﬁeaat%éésggog Pé\i R}J’I‘ esent data rate; iii)

assigning to the given termnal, a third code

desi g&pat I.Nng a slower reservation-oriented sub-channel

oper at1 ni@PCROf ghietaimd/afrtieecemprising altpr @3 eptisingshe given
te2hiRal Blran¥ohit'dGMAUG A9 rdsEQTSAEr ¥ &ﬁ-&{aﬂh&.al ,any

code designating any reservation-oriente

sub- cBarmelyzin23. hifthey ofet keast af Gatawi2Re givbe teeiniial td@rive at a

i rst,. second, .and.third codes are progressively
‘ﬁﬁf@%‘iﬂsm W?%%%é‘gd desi gnating respective

r eserMathasdit ANéRNSRAIHNE DRAAE |h§st6}§%'h§]tyisi@95e ting and executing
respective pro%re55|vely |'ower data rates.

DUEHIroREOOUPTTIUIBEN04/ 030967 42 24. The nethod of

G aim 22, if) “a%éiEr%'hg S {H%rgli\%nntgﬁninal, a first code designating a faster

reservation-oriented sub-channel operating at a higher data rate than a present
data rate;

ii) assigning to the given terminal, a second code designating a same-
speed reservation-oriented sub-channel operating at a same data rate as the
present data rate;

iii) assigning to the given terminal, a third code designating a slower
reservation-oriented sub-channel operating at a lower data rate than the present
data rate; or

iv) revoking from the given terminal, any code designating any

reservation-oriented sub-channel.

23. The method of Claim 22, wherein:
the first, second, and third codes are progressively longer Walsh codes
designating respective reservation-oriented sub-channels operating at respective

progressively lower data rates.



communi cating the Q state over a reservation-oriented
sub-channel . 25. The nethod of O aim 22, wherein: the

w0 anvdosaoaccess channel is configured to perm tPETBS2004/030967
term nals to conmuni cate data on the random access
channel at tines that are 4ot previously schedul ed;
and the reservation-oriented channel communi cates data
at a Btgihbe msthod ot Clajax 22, further cemprisinge r andom access

chann . i wherei n: ,th
term g(lé S glrcg&%%l%?%pogérm%egEQ&%&%&%‘F@%& f‘%f’%a)n;geland
the node is a gateway linking plural CPEs to an

i nter ngt Vi a satellite conmunicati ons network. 27.

The né?hbbe Bet _ & frlaim 22, Mei%:  t he random access
channgl, rﬁﬁcﬁﬂlﬁ Q&Jei% Gahiel @i&%ﬁé%ﬁ&?é %glﬁng ?ﬁg&ﬁmﬁﬁg‘?o communicate

divistion nultiple acces
dais on vzt iandernpEens ethnoélan fieles that aemidt pravadual yohedhlat) and

ort ho Oggsleaﬂ;/: '%gioai%ing\%?:bgr&egyl L) gigat?%%%zst 5 l(%g:ewg\;erﬁﬁdata rate

In a

SRR MEYaaddh @RSesSMsge) | ncl uding plural term nals that
conmuni cate with a node via at | east a random access

channel and a reservati on-oriented channel, a nethod

of rragggirﬂegmte{h%ﬁfoitfg%aclaghiaége&re%rﬁgom access and

reservation-orien ‘t he net hod conpri si ng:

a) exawittintigals adegkmedprenisiqiepriéntQ(CRED pald buf f er
of a given termnal tqg arrive at a Qstate; b) )
det er ﬁﬁemor%@ is gogpsenpyinkingRlurgl £PHste apintermet \dp 8 saelite

yg}%rn{]% j ~termnal is in a busy condition;

an Cll?l) at?(ggtn%{e‘y(ggven termnal is deternmined to be in

the busy condition: 1) assigning to the given

termpal.. a cod I, ti a reservation- oriented

sub-c nﬂé @eﬁﬂﬂgogﬁaem’wggm given terninal to

t r ansiie rarfidhRacBssidh8nded HahMRitd @ia BAsk&Bh 48ynchronous code division
sub- channel ; or WD 2005/032079 PCT/ US2004/ 030967 43

mpltiple aqches (ICIMADeandi nal is deternined not to be in

L ans TSRO T Phftee ot e ST EpT DB G eopflgode
deistadnoltipld R8s 26CDMIA).ei n: the code is a Wal sh code
designating the reservation-oriented sub-channel .

28. In a code division multiple access (CDMA) communications system
including plural terminals that communicate with a node via at least a random access
channel] and a reservation-oriented channel, a method of managing traffic on the random
access and reservation-oriented channels, the method comprising:

a) examining a degree of loading of an output buffer of a given terminal to arrive
at a Q-state;

b) determining, based at least in part on the Q-state, whether the given terminal
is in a busy condition; and

cl) if the given terminal is determined to be in the busy condition:

1) assigning to the given terminal, a code designating a reservation-
oriented sub-channel; and
2) causing the given terminal to transmit data on the reservation-oriented

sub-channel; or



30. The nethod of C aim 28, wherein: the random access

channel is configured to permt the termnals to
w@oowsnstocat e data on the random access channePCHUS2004/030967

times that are not previously schedul ed; and the

reservation-oriented chand@ communicates data at a

hi gher overall data rate than the random access

channed) if e givEndenmandl seldesérnhed pat2g be ithedupy carglition, causing

R T PRI PR TR

internet via a satellite communications network. 32.

The nethod of C aim 28, wherein:; the random access
channdy. t r Bheswethed @8 Clrimatfe wheteitisynchr onous code

di vi sj |t C I Lt he: )
reser URPaTH s VRIS 5 RS Rerb e rooePiol 2ienied cubyhapnl.
ort hogonal code division rmultiple access (OCDVA). 33.

A conput er pr&gram roduct storing program

i nstr t Togetogd o & %&28@Wh8‘i?in:a_ conputer system .
havi ngeaindogfRiceQRBatial & éggﬁgﬁl%ﬁ't@ GGV tHE8ermihAS & communicate

i nstructions when execut y the conputer system
dada or thehrendmomperesy cheystlantimes et fuemot presiovstytsobedsiied; and

Caiml. 34. .A canpute rogram product stori

o ogr UTFREIHARPRBHE F G L BT PHRAGH 218 SO piglTverall data rae
s R Pahd@th Bebedd clagAgt one data processing device,

whose instructions when executed by the conputer

system cause the conputer systemto performthe nethod

of O 40,9, 0,2008/,032008 44, PCT/ US2004/ 030967 35.
np g product s

A conplt er programpro ori ng program
I nst r thettérgdifalé ae caxemet prRmiequipraanP(CREs)sandt em
having at | east one data processi hg devi ce, whose

i nst r teodnis anksvayeiddng Rlgrab{-Pibs do anifsemnel via ¢ satelite

; AR Lr systemto performthe nethod of
al rﬁnm%g@m%% A E’onput er program product storing

program instructions for execution on a conputer

system havi ng at |east one data processing device,

whose 'nilﬂ‘?’iﬁ’g'ihioéﬁg%jlﬁ%@r?%’&'}’@@m'ed by the conputer

Sy St efReGatRE Ad2EssCRARMH] Bansiitd @3 baked %hfagﬁﬂﬁh{‘dﬁ%uﬂ@éd@ﬂvision
of Caim?22. 37. A conputer program product storing

prbplamcesssAGRMAOnandf or execution on

the reservation-oriented channel transmits data based on orthogonal code
division multiple access (OCDMA).

33. A computer program product storing program instructions for execution on
a computer system having at least one data processing device, whose instructions when
executed by the computer system cause the computer system to perform the method of

Claim 1.

34. A computer program product storing program instructions for execution on
a computer system having at least one data processing device, whose instructions when
executed by the computer system cause the computer system to perform the method of
Claim 9.



a conmputer system having at |east one data processing
devi ce, whose instructions when executed by the

W@ 0UpsWr9 syst em cause the conputer systemto PEr/Ds2003/030967
the nethod of Caim28. 38. A conputer system
configured to performthe Yethod of aim1l. 39. A

r . systemconfigured to performthe method of '
Coogip ﬁ{"g A %@Puﬁf B&%ﬁ%{g PFOGEIRHNE BT IsHUGtTB prfaxeantion on
4 i 4 1oL 8Y. . :
cgﬁ[??{ghfﬁgte?{)hﬁr égrlérﬁ%% £y 0]rrateatl ﬁrgg o¥ é(ﬂ% g}cm gg&wlﬁﬁmcﬂons when
eeapiad by thyenmgmtaeysteguoaest the cpmpliter systenetoirfoos thé method of

Elafth 1728
36. A computer program product storing program instructions for execution on
a computer system having at least one data processing device, whose instructions when
executed by the computer system cause the computer system to perform the method of
Claim 22.
37. A computer program product storing program instructions for execution on
a computer system having at least one data processing device, whose instructions when
executed by the computer system cause the computer system to perform the method of
Claim 28.
38. A computer system configured to perform the method of Claim 1.
39. A computer system configured to perform the method of Claim 9.
40. A computer system configured to perform the method of Claim 17.

41. A computer system configured to perform the method of Claim 22.

42. A computer system configured to perform the method of Claim 28.



