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16 June 2006 1 COWPRESSI NG CELL HEADERS FOR DATA COVMUNI CATI ON TECHNI CAL
FIELD OF THE I NVENTION This invention relates in general tqgtiige 3l d of
data communi cations and, in particular, to conpressing ceII eaders for
dat a conmmuni cati on. BACKGRQJND OF THE | NVENTI O\I As communi cation needs
‘increase, data communi : g I e i
def i cierey—3 A dara 14 a2t [ 1.0 TE e
i neffici ency of transm tting i nfornatl on over satellite broadcast systens.
As t eciKoIR) GyPinas: T RIGESSSBEM, GAheN.c capsieat | onal costs of encapsul ating
dat a f or0& g4 ¥R.&E SNIRS ssi on have— bedrieivgmi s apttl y reduced, but

sat el bich&umONidphiEakl on costs, which are neasured as dollars per bit, have
not . ConseapRal + yydedeRr@\npbrGalas.GaAF4NI cati ons technol ogi es are not

sat i sf aguier @euzéwnmw desig@@ns  SUMVARY' @br ribhiliter bobiby/ bbb Clbbrdviationsoemiodiarae W th a

first as"ﬁ% f ap *F“"tSH'é” e theprisyigafthe o rence ¥eteqn Eodpsgnddbbesjdriohs tipregring at the begin-
er application (Rule 17¢iii}) for all designations ning of each regular issue of the PCT Gazette.




cell header conpression system conprising: a sorter operable to: receive a
plurality of cells, a cell conprising a cell header and alEQM%Qﬁﬁﬁ sort
the cells according to the cell headers; conpare the cell headers of the
cells; identify a plurality of substantially simlar cell headers; group
t he ceIIs into a plurality of groupg according to the substantlally
simlar cell headers; and select a conpression nodule froma plurality of
conpr essi on f 0 generate a
conpressi on controﬁﬁiﬁéﬁﬁgﬁﬁ&gﬁégnﬁgﬁgpﬁﬁ§¥ﬂ¥%%%@%Pg?§¥g§n%DduIes a
conpressi on nodul e operable to generate a conpression control bl ock
descri bing the ceII headers and an arrangenent of the payloads according
to the ce PHGALAIELD O by conpressi on nodul es conprising: a
first  compresgio éﬁﬁgf}e@at&plﬂ gggmra U586 B¢ Buth b MUIREL 28 PV €5 Tor
each cell header o¥ a first nd-c npressi on’ nodul e
operableImnmdmomemamsemqndﬂmamaemxahwhymﬂmnﬁﬂhn each cell header of a
second group; and a datagram assenbl er operable to: assenble the payl oads
according to the arrangenent; generate a datagram conprising the generated

conpresmgﬁtgxm@ﬂﬁﬁ)dﬁﬁﬁgnaogN@ﬁﬁqassenbled payl oads; and transmt the
dat agram une n accordance with a second aspect of the

- present i nventAswnmnmheart@nmseqsmmashadatac@mhlhméaeadebmmhmcﬁm system

conprisin sorter operable to: receive urality of cells, a cel
conpri si ﬁ’g) QUG h@ﬁd@gmﬁ‘ﬁé{ assorjaicd ggﬁlm%}qapatqq@n@g}cmongg@mp%g to the

cel | | NeaueiRinchiey S| lminO M ERR0 v diRe M4 Syphddl A Y O
conpressi on nodul es to generate a conpression contro Bl ac by selecting a
previ ous Itefhml@gyel@s progressdpthe semprationucdobte of &I[caﬁsupnﬁgi dite fori saetlitnunber of

cycl es; _g ura of conpressio conpr essi on nDduIe oper abl e

€S.,.
to gener HQSSE’B%%/eEegFﬁlﬁm B?WchST‘ﬂB?dog‘H S@é@‘?rqoﬁinﬁ‘ﬂlcﬁq‘fél @& Whitheader s and an
arr angemaRimbubgs AAARABi ARORE Donseuchile 168K oRE BWknicdldf, PLUral ity of
conpressi on nodul es conprising: a first conpression nodu e operable to
store a f4chalogiesareoet sabi$faddgny dor mapy uggach cel | header of a first group; and a
second conpression nodul e operable to store a second nunber of bytes for
each cell header of a second group; and a  datagram assenbl er operable to:
assenbl e stivevRARY!GIOASE BCCRNHION tO the arrangenent; generate a datagram
conprising the conpression control block and the assenbl ed payl oads; and
transnit the dataodanve with sabobagien ©f thei fdrésest inventich, dspestprofidddhe present

i nvention ' rovi ded a cel.l
cell ﬁeager compre?smn system, compnsmg a sorter operable to: receive a plurality of

cells, a cell comprising a cell header and a payload; sort the cells according to the cell
headers; compare the cell headers of the cells; identify a plurality of substantially similar
cell headers; group the cells into a plurality of groups according to the substantially
similar cell headers; and select a compression module from a plurality of compression
modules in response to the number of groups to generate a compression control block; the
plurality of compression modules, a compression module operable to generate a
compression control block describing the cell headers and an arrangement of the payloads
according to the cell headers, the plurality of compression modules comprising: a first
compression module operable to store a first number of bytes for each cell header of a first
group; and a second compression module operable to store a second number of bytes for
~each cell header of a second group; and a datagram assembler operable to: assemble the
payloads according to the arrangement; generate a datagram comprising the generated

compression control block and the assembled payloads; and transmit the datagram.




header conpression system conprising: a sorter operable to: receive a
plurality of cells, a cell conprising a cell header and a;pgyl 5 and
sort the cells according to the cell headers; a conpression nodul e
operable to generate a conpression control block describing the cel
headers and an arrangenent of the pﬁgloads according to the cell headers,
the conpression control block conpri’sing a conpressed cell header sel ected
froma group ISl of a five byte header. .foyr byte header, a three
byt e header, gﬁgiogﬁﬁ%ﬁ?85V?gmﬁ3gﬁgf¥%§ﬁﬁmgﬁ&3?%6F5#¥§§%%ﬁ%$%ﬁ1operable t o:
assenbl e ctihieapayompelssiorngsRindtdneprisiagtd@rad dpeRYRBHdeivgaRrdipon dat agram
conprlslng%%he conpression control block and the assenbl ed paKIoads; and
transnit “Ehe? gell eRyrnaising jarrel heasteriandcaraxiord; sart theunellhacaergiag to e celhe present
inventio e i rovi I der ,conpressi on s e conpri si ng:
ot er ool sl DS o fon BB PR R R B R o o g
cel | heagederans camragtion athtroh Bidcls By beldchify § ptevbude et@sfi0cdn®rdsfién cel |

headers; a conpression nodul e operable to generate a conpression control

bl ock  d&%ERF deing Preeemier mehecticyalay aaruakity of gempretsiormadylss. fay | oads

accordin ggﬁgﬁr - i trol... escribing a
pl urali t?}" o@eséggtnlﬁ) ggl% ’dn ad ﬁgnsegégg‘f‘oglﬁpq%&g%ﬁdﬁgéﬁrﬁ%P désgﬁlgé %fg %%Lppl urality of
transiti deslers bivbardeshganght dithegedbes acdomlingaadle cele hdadaf, tlae pligalityse 2006 | b

transition being substantially simlar; and a datagram assenbl er operabl e
to: asselfHPRICFRE mqyles sopRISIET® fET RRYIRIESSIOR dnogdrie nrgable i slogenBivat e a

dat agr amyGARER bf Hitdkdof | | il enbl ed

payl oads; and t?%nsron' %%?ﬁg%ﬁ§$§%5t %ﬁﬁﬁégg%? %ﬁ%&éco\;ﬁ#fe}%&% ?1?(?1?% aspect of

t he pr esepdrablatvaivtd Dsecoridnmmberi of bpieoior ebehl call iadldr of heroe) cra@imidessi on system

conprising: a sorter operable to: receive a plurality of cells, a cell
conpri si H%a%m’&éfsfam ’éﬂléefabg“ntﬂ‘ asseyule B pavlguly asenrding Hbglééff%e@%br ding to the

cel | hegdRRg aaiabBARI %&ﬁ;&rﬁﬂxg”ﬁéﬁ l‘élbﬁﬁxg%%awnﬁolt Blo8E B ML aRenARIPT €SSI ON

control block desCribing th rs and an arrangenent of the
payl oads padwads; didwpnsoit theeategdth. headers, the conpressi on nodul e operable to

enerate a coppression contral block by: determning a nunber of cells of
] g

a subset of ceti%Ey™ ‘Eﬁ“qi':ém“d(??peft_ﬁ’éﬂ?@ﬁé%’tt inseRfioRghage Sompkedatilal 1y sinilar
cel | heagger C%F&g MSPQ&Mﬁ%EA@&yﬁh% k@ ecgi%%plce %ﬁvcéug, { he

conpressi on contr osl block and witing e nunber o s of the subset of
cel | s t octlheompeising aesli leadec end k Qlaylbddoakd san theacellabargidinm tasbendl er oper abl e
to: asse ealdcers;t Q %ogmgt}é[ss?c%d lsnodule operable to generate a compression control block
describing the cell headers and an arrangement of the payloads according to the cell
headers, the compression control block comprising a compressed cell header selected
from a group consisting of a five byte header, a four byte header, a three byte header, and
a half byte header; and a datagram assembler operable to: assemble the payloads
according to the arrangement; generate a datagram comprising the compression control
block and the assembled payloads; and transmit the datagram.
In accordance with a fourth aspect of the present invention, there is provided a
cell header compression system, comprising: a sorter operable to: receive a plurality of
cells, a cell comprising a cell header and a payload; and sort the cells according to the cell
headers; a compression module operable to generate a compression control block
.describing the cell headers and an arrangement of the payloads according to the cell

headers, the compression control block describing a plurality of destination addresses for a

number of cells of a plurality of transitions, the destination address for each cell of a




according to the arrangenent; generate a datagram conprising the
conpression control block and the assenmbl ed payl oads; andq§rgansifok the
datagram In accordance with a sixth aspect of the present 1nvention, there
is provided a cell header conpression system conprising: a sorter
operable to: receive a plurality of é)cel ls, a cell conprising a cell header

and a payl oad; and sort the cells a1 cording to the cell headers; a

conpr essi N ol genep.ate a co r essi cont rol. bl ock

descri bi r%g 1%%%%%&%%%%@&? andlgrf‘;{{lna %a?arggﬁlgaesrsr%tergw?@egtopa% (1))%(}}3’6 according to
the cel | pajlealdacsidigt e daiREa iasse AdaRianRempiNIg thocondssanb! e t he

payl oads according to the _arrangenent; generate a datagram conprising the

conpr essiBrre Biatk @ s agrerabledh prvigads; anddmpspf dad¥egammads; and transmit the
dat agram whergi S I GQIR IS | at i mer
operable to térg%ln&ﬁltg%geg@&s%%{)fﬁ%o ot?% pgéasfrggr am{og’f %F %a{)r&%@ggé?ﬂer m ned

peri od ofheider@mpladsiaCsoret ovaPrisihd: B séites epeddldto.asfRie b phifalitynd cfilses ent
invention, there is provided a cell header conpression syste conpri si ng:
a sorter “BherapIsEe el bradsraad & pawlendiiand porithe el jageordingcte] the 6%Lpri sing a
cel | he?(lil@a{deﬁpq &H@?%Ll%%&)d?@dﬂ Qb tlrohgengﬁi{el g c%ﬁ‘r?r%gs%nnamﬁgl bag cel |
headers; a conpression nodul e dperabl et o generate a conpression control

bl ock delseribing g dellcheadeld andemdersgeardt aftha mayodge nedntdigf tot the cgdhy| oads

accordi n%ﬁt o the cell _headers; and a datagram assenbl er. gperabl e to:
assenbl e BEHErsHRG coraRression Adale pgeraile tongengrste A soEprete soairolhloek byement ;
gener at e ggQghiAg AN HATHY Letb 38 ot for 3y STCIHY Reke.and the
assenbl ed Sayl oags, vvhere+ nt 3 Sggsfggra#?’f%%ltg)ﬁgﬁrzgg{g%%lrl?sges aggd;cl iC

r edundancybsahidly simitrarell tteader Sedtirigothe albdantidiy similageelt headd to hike dat agr am

and transmt the dat m | n accordance with an ei ghth aspect of the
pr esent ic?ﬂ}%rﬁﬁsf"Br??mfﬁg{“gk"iagd BriBg the gugber 0F F?Hst?ég&?éf'lgséb?ﬁﬁe’i%@it% system

CONpri Si Rep@ssRAkbftiol BRGE Al oRiafsGram EERbEopRraBle : Alshdi ks, a cell
conpri si ngm% gel Ic hgader anc‘fil a %(gtf/llaoalg; aorﬁmsgrt tshe ?:gl?el gﬁ?gcor ding to the
cell headerding @ thoapngsisho envrtiih datagran abinpriding the teiiadssion candiopr essi on
contr ol ock escribing the cell headers and an arrangenent of the

pay! oads%g)ﬁléﬁﬂddﬁ‘?f’ds Peflﬁgylﬁ"gfglan ‘H’é’é‘a’éﬁ?,‘mﬁﬁ&na dat agr am assenbl er operabl e
to: assenbl e §hg HAVLFUR 2 SREAHLT tlePrdsBE inv@ﬁt[oﬁilﬂ&éfﬁf})}dvicg&%&ﬁt e a

dat agram conpri sing the conpression control block and the assenbled

payl oads healpctotpeessm systétheoniptisigy amrteanerableneaaicive b plpdityalfkdlsto: recei ve

t he

cell comprising a cell header and a payload; and sort the cells according to the cell
headers; a compression module operable té generate a compression control block
describing the cell headers and an arrangement of the payloads according to the cell
headers; and a datagram assembler operable to: assemble the payloads according to the
arrangement; generate a datagram comprising the compression control block and the

- assembled payloads; and transmit the datagram, wherein the datagram assembler
comprises a latency timer operable to terminate assembly of the datagram after a
predetermined period of time,

In accordance with a seventh aspect of the present invention, there is provided a
cell header compression system, comprising: a sorter operable to: receive a plurality of
cells, a cell cqmprising a cell header and a payload; and sort the cells according to the cell
headers; a compression module operable to generate a compression control block
describing the cell headers and an arrangement of the payloads according to the cell

headers; and a datagram assembler operable to: assemble the payloads according to the




datagramtransmtted by the datagram assenbler; identify a conpressed cell
header of the conpression control block as associated vm't%%né t one
payl oad; deconpress the cell header; and prepend the deconpressed cell
header to the at | east one payl oad associated w th the conpressed cell
header. I n accordance with a ninth fspect of the present invention, there

is. provided a cell header conpress %n system conprising: a sorter

oper abl e : ei l.urality of .cells, _a cell ¢ (i Si a cell header
and a paya}\r gnﬁ&glﬁhg?\ﬁ%a% r{)f%lzlle{a aa%l%%l:’in Scmcﬁ“r%lf icgggrcgﬁ)gr%?bﬂf“ggmo%a Q?Lh%nd sort the
cel | s acassetibieg piyloatld) evheinl thé @RS fureCREPLKS S ichdlic FRRlHiAcparEabl e to
generate a conpression control block describing the cell headers and an

ar r ange meAtrar usedpechsekthe)intearity ot e datpmanand enswis the dpfegtaer s; and a dat agram
assenbl er oper - | gads_according to the arrangenent;
generate a dattggérogrr%hgg%t?isdgi%{%ghfaﬂéeeleg%fgﬁ%?r%g% BN EBhirsI %rlo‘c')lf:l 4And the
assenbl edelphsadaadmpressiah dystan Sodindpritilg adattaodpaiible k) raefehdhigieywfth a tenth
aspect of the present invention, there is provided a cell header

conpr essic8 sg8camprisiugasell beader and a pwylead; and sert tp pells pegordingdethgeelh plurality
of cellsy, cgl | S . hea a |.ogad: a ort the
cells accgr gﬁs ’ng %ogﬁj ﬁ%}ggdc Zc}ofi&e ﬁoggﬁiélf st};a g@ﬁp?%&%?%%%%%%frg glg?al?abl e to
gener at e descdbing ttes®il dieadesnindcin ditadgdnendeShe phylaids héverdagd o theaedker s and an
arrangement, of the payl oads by repeating the following for a predeterm ned

number of*eadgts) ad gteembler gpggehle b ageblp stpaypads gecording © theach cel | of
the subsgf.fieyidtdoderatdds Al Sk ? r : , [ e
substantial Iy si” Igr ce eglgé]? t %lﬁecocﬁjen%lroggcgﬁg({rll bclzatl)gr%ta%gltﬁégl ock; and
wite thesspublbdpaybiadg ehd sarsihit ttivedsagame tand @ rédeRerldpedible@o: 28&6/elthe conpr essi on
control Qlock; and. a ggt@ggr am assenhl er operable to; assenbl e the payl oads

accor di ngPeSap farsgytied pegrary assernblere idgntefy o serpRrpssedyieh Padenef thhe

CONpr €55 L 6Q13h ol BloACk: AialdiSyas 0agds; snit the
dat agr amailq%r accor de?ncg w&tﬁ alr‘il el éve%?%@a@gé’gﬁgégf ﬁ%ﬁgp%%gtgée%?f‘i nventi on,

t her e i s hgaday hdfeptergnd the tdhaehpabsed ebll hdadade theGo lepst e8sSpaylvad agaqateds| Ng:

recei ving, luralit f cells, a cell having a cell header and a payl oad;
sorting 314@&@@9@@6%% 8f396 t o the cell headers; selecting a conpression
modul e from applcHérddned WiPh nf@MEST bRl 65 ' y Previously
successf ul corrprcesrsi on 1erdIt]JlI eqi]B{)r ap é%gf?errgnaﬁg’ﬁh%ﬁ%‘?gd%ga%cl es, the

pl ural i t Yieadér compressamgyem, codpistg: € ampr opeiahly ta réckivs plantigrefsdisen nodul e

operable to stare
P cell comprising a cell header and a payload, wherein the payload comprises encrypted

data; and sort the cells according to the cell headers; a compression module operable to
generate a compression control block describing the cell headers and an arrangement of
the payloads according to the cell headers; and 2 datagram assembler operable to:
assemble the payloads according to the arrangement; generate a datagram comprising the
compression control block and the assembled payloads; and transmit the datagram.

In accordance with a tenth aspect of the present invention, there is provided a cell
header compression system, comprising: a sorter operable to: receive a plurality of cells, a
cell comprising a cell header and a payload; and sort the cells according to the cell
headers; a compression module operable to generate a compression control block
describing thg cell headers and an arrangement of the payloads by repeating the following
for a predetermined number of cells: determine a number of a subset of the cells, each cell
of the subset having a substantially similar cell header; write the substantially similar cell

header to the compression control block; and write the number of cells of the subset to the




a first nunber of bytes for each cell header of a first group, and a second
conpression nodul e operable to store a second nunber of b ? éqg each
cell header of a second group; generating a conpression con rol Pock
describing the cell headers and an arrangenment of the payl oads accordi ng
to the cell headers by generating tQF conpression control block wusing the
sel ected conpressi on nodul e; assenﬂi'ng t he payl oads according to the

and-the ceesBil ARG AR RTRTBI Sab e o SSTRUF R PR o (ho.

present iatoselidg 10nhe dr@Mneh ghrkcRd Qﬁé’ca@am BhhRthgChe 6RhgrestiBREGkroCONPr €SSI ON,
conpr|5|nP recelvﬁmg a plurality of cells, a cell having a cell header
and a payloshend tiesterbigd pdoads andirenemiv heideegras. t he cel | headers; generating

2 corpr essi oncank k. BlREkaUERRLLAL G B, SPhl SR deks, aldaan, o Fangerrent

of the payl oads accor "on contr ol

bl ock comgttiod iofigel headed bonﬁ;@éﬁﬁlbﬁ&%h@ﬂsuﬁge&dﬁi’wﬁgai Emiaﬂﬁy off @iy, 3 dlIoup
consisting of a five byte header, a four eader, a three byt e header,

and a habFvipg ¢ eclh dgader anda% Fanpd seting @ep@yﬁ e@asflﬂgc@oﬁh@ncﬂg heagersy he
_arrangeng&&iéﬁggngggg%ﬁ g& %U%%g@ aﬂghWEEHx Fﬁ %%?ﬁ %%k control bl ock

and the ass ance "W eent aspect of the
present previendy mcesifhledsompmmm motidle doraa prBdtdieched fnuﬁle:rI of@aegheCONpPr essi on,
conprisinﬁ rece|V|ng a plurality of cells, a cell having a cell header
and a paPEHl:of syrRressign prdulesompisigitsticagpesiopmodels ppershietgsios.  gener at i ng

2 COMDT e330RuRANLE Bk PENIBPALID 19 AlA5! ndleadslic apl.ap ar rangerent

of the payl oads according to t e ce e conpr SS|on control
bl ock deswodulbbmgbR to f1brd aatdohd maibetebyichivk baeh calldadks s8ssefodt gupunber  of
cells of a glurallt of transitions, the 16 June 2006 |l e destination

addr ess BPFrAHREHCoRBresio contrelblack descihingBe prll hsedststant en arangenagnhef| ar -

assenbl i r r eratlng a
datagran?&ntﬂ&Fﬁg&%%ﬁ%ﬂgggf%ﬁig%%%t &F&%%g%ﬁﬁan%igﬁg&ég%bggﬁ&% payl oads. In
accor dancsngiitehsefected wompesdfidn aspdet asodmblihe tipr ps_,tmtis labooediid @ thet here is
provided a nethod of cell header conpreSS|on nprisin rece|V|ng a

pl ur al i t §Fraoecmesat |aad sgnezating 2 datRgrany with by Pon%%ﬁélé‘ia Calﬁﬂ’l éﬂoﬁgw sorting the
cel | s acgQuflidha}iBadshe cell headers; generating a conpreSS|on control

- bl ock describing the cell headers and an arrangenent of

In accordance with a twelfth aspect of the present invention, there is provided a

~method of cell header compression, comprising: receiving a plurality of cells, a cell
having a cell header and a payload; sorting the cells according to the cell headers;
generating a compression control block describing the cell headers and an arrangement of
the payloads accofding to the cell headers, the compression control block comprising a
cell compression header selected from a group consisting of a five byte header, a four byte
header, a three byte header, and a half byte header; assembling the payloads according to
the arrangement; and generating a datagram with the compression control block and the
assembled payloads.

In accordance with a thirteenth aspect of the present invention, there is provided a
method of cell header compression, comprising: receiving a plurality of cells, a cell
having a cell_ header and a payload; sorting the cells according to the cell headers;
generating a compression control block describing the cell headers and an arrangement of
the payloads according to the cell headers, the compression control block describing a

plurality of destination addresses for a number of cells of a plurality of transitions, the




t he payl oads according to the cell headers by: determ ning a nunber of
cells of a subset of the cells, each cell of the subset h%p%%k
substantially simlar cell header; witing the substantially simlar cel
header to the conpression control block; and witing the nunber of cells
of the subset of cells to the conprgssion control bl ock, assenbling the
payl oads according to the arrange $ht; and generating a datagramwth the
conpr essi gn: tr k_an he..assenbl | oads. | n,accordance with a
P T Fean 1fetuiddiss 4 8o B bGu BT RETE BBl FRR5: stuBE “oyot em o
cel | headaylogl muostg 10lhe CRMRMeR] R cehBANE af RiaghRGAINMhOGndrebisyk al ity of
cells, each cell having a cell header and a payl oad; neans for sorting the
cel | s accErE! Rlgek adheassepble paykader s; means for generating a conpression
control bl ock o) t and. an_.arrangenent. of the

payl oads accor ?ﬁ%ﬁ%%k?ﬁ%ag%ﬁ%ghégﬁgigf&éﬁE*%%ﬁ%?%g%f%ﬁg%Bﬁ?Po bl ock
descri bi ngmehqal off @lliHeydep torfl@sskion adoimpRsigyel décFEQ % plamklig ofwalxes caf cells of a
plurality of transitions, the destination address for each cell of a
transiti é’ﬁ“ﬁ%iarﬁjnsll?&eféﬂ‘i Bataylpads jsgating the cqlls Aaeording toy s el iesdgrst he payl oads
accordin : Bk gﬁqﬂ . ' with the
cohpressg%%ﬂﬁ% ?F%ﬁﬁggggk anhmt e %%%@%%ﬁgg?%%§%§%€§?ag%%%%%§ﬁ§ for

transm t tthegylbdus actatdigyta the ctlhheadeOtyd @ mintg Hnuinbst oficalBRf hsubsgpert of the
present invention Péﬁ&lhere is provided a cell_ header conpression system

conpri si i cells. <aeht el of Sas spBset haveng 3 aibelpatially sigplar ealli hepdestwritingyhic hr onous
transfer JpRASHHS S I LS . 1ﬁ?g a.payl oad;
conpar e fhe cél Shegﬁgﬁgﬁ%%P%ﬁgﬁge %%%hﬂﬁgﬁ%iﬁ%igﬂﬁﬁﬂﬁki. y OFP

subst ant ioéikdily of theistitart afeklls to Headapsssicartdntg Glopk;tde@embidd the palaada plural ity

of groups accordiﬁg to the substantially simlar cell headers; a plurality

of conpr @%OrNE RobECeTwEk 28] eenctipreh dptagram yithdhnpraassion et r ol bl ock
describi@gmﬁggd%gﬁmﬁﬁﬁggﬁémgnd an arrangenent of the payl oads according
to the cell headers, the sorter further being operable to select a

conpr essi on 160 dwordark 8ah iaffifteenticsheet bfithe peeotniaentian, thee: inpotaded 0f gr oups,

the conpressio du] es conprising; .a first conpression nodul e operable to
store a fY¥&e ShFOTRYESHEn, CePIsighmes fonyesedidte pplugliyiof sells, group: and a
second CQARICEERivaHE A RHKERCRE: FNIS! Reds WiSofin &%@ bytes for
each cell hgader of a secgnd S%gtp;’an arﬁgtagggﬁgggge %?q%%erable to:
assenbl e ctlhteadgpaylcands gaocoing b nguiressivh eonaol Moy elewribing e odr labdera dat agr am

conprisig&ithe conpr es

an arrangement ¢

ﬁlle?)gyloads according to the cell headers, the compression control

block describing a plﬁrality of destination addresses for a number of cells of a plurality of
‘transitions, the destination address for each cell of a transition being substantially similar;
means for assembling the payloads according to the arrangement; means for generating a
datagram with the compression control block and the assembled payloads; and means for
transmitting the datagram.

In accordance with a sixteenth aspect of the present invention, there is provided a
cell header compression system, comprising: a sorter operable to: receive a plurality of
asynchronous transfer mode cells, each cell comprising a cell header and a payload;
compare the cell headers of the cells; identify ‘a plurality of substantially similar cell
headers; and group the cells into a plurality of groups according to the substantially
similar cell headers; a plurality of compression modules operable to generate a
compression control block describing the cell headers and an arrangement of the payloads

according to the cell head:fs, the sorter further being operable to select a compression




control block and the assenbl ed payl oads; and transmt the datagram 2

Ot her technical advantages nmay be readily apparent to one §ghﬁﬁé?ég6n t he
art from the figures, descriptions and clains included herein. ne, sone,
or all of the exanples nmay provide technical advantages. BRI EF DESCRI PTI ON
OF THE DRAW NGS For a nore conpl et e, understandi ng of the present invention
and its features and advantages, reference is now made to the follow ng

descriptio t.aken i onj uncti.on Lth the acconpanyi ng.draw ngs, in

whi ch: | FIREOHE T Fertptidp PSP ot @i e R I SHBP U AliFtel | header s:
FI GURE 2 cbinbidssidnahddtle dperitBloR aRét Redbdr OF byddsdstthahl BB h&BLrlosa AREOr ding to
substantially simlar cell headers for conpression; FIGURE 3 illustrates an
exanpl e @foug; adracsecany pempreiph wdyle Apatabiiutb store @URE nymbdrjof bytesdfoes an exanpl e

of organizi,n elds wthin conpression buffers: FIGQJRE 5 i trates an
exanp o AT s o seipof el AR BRR RB oneb g ce
header s; paylthds bédofdingtio ielattigeMbR SpeRétat % AaREEm WBiapiRheftBY corfpkddgord he syst em of
FIGURE 1 for deconpressing cell headers. 16 June 2006 WD 03/ 063397

PCT/ US03/coump logk apit thejapsembIpsaivpdsT rdragrmitthiedaoiant. NGS FI GURE 1 i | | ustrat es
an exanpl e system 10 for conpressing cell headers. System 10 includes a
sorter 12 that receives cells 14 froma switch 16. Sorter 12 may be
operable to sort cells according to the destination addresses of cel

. headers and determ ne an 5 appropriate nodul e for conpression. This

determ nati on may be nade by counting the nunber of cells with
substantially simlar cell headers and selecting a conpression nodule to
optim ze conpression. A datagramthat includes a conpression control block
(CCB) nmay then be generated by the appropriate conpression nodule. The
datagramis '




transmtted to receiver 26. 10 System 10 may include a portion of an ATM
network. An ATM network includes at |east one ATM switch 3pd,RdgeTer m nal
Equi prent (DTEs). DTEs are connected physically to an ATM Retwork “swi t ch
and may support one or nore network users with permanent or sw tched
virtual circuits. For exanple, an M network may include a switch 16 as
illustrated in FIGURE 1. An ATMswitch is responsible for cell transit 15
t hrough the network by reading incomng cells, updating cell header
information, and switching the cells to an output, interface towards their
destination. Athefledhrisl idvhhtagsdRROHE SadihQpRHidntRI e EIRRASH Be altFHost! f aces: a
User to Network Interface (UN1) and a Network to Network Interface (NNI').
A UNI |sﬂ§rﬁwéeﬁ%@ngen%@laln@tmé@ﬁd hersiniehe, 9mera 2 the sspathmiet e ATM swi t ch
or betwe ch and the public carrier 20 ATM network. A
NNl is agrﬁ?'ﬁ{ erFace pgﬁl%rﬁa\ge% ween ATM swi tches defined as the int erface
bet ween two network nodes. An ATM network may be depicted as a "cl oud”
where the user data is presented to the network at one end of the cloud.
BRIEH DEBCRIPITON QF JEERDRAMVINGS ddurmgtransmssmntothe

(6]
receiver. They t e cl oud or
even out si de threacﬁ r‘é%%mﬂ[?%u?ﬁ ﬁa}“ ? enégge&{ ?nd&s{étﬁ;eié&h& may be
| ocat ed advahiagesprifeenoé isanvw Ahhliccloatiel foliaﬁdagr@&ﬁipﬂ@f takén MBYyorticydit Si de the
cloud. As such, the ATMinterface at the switch may conprise a UNI.
Addi ti oné{‘lltWhea%‘iF%ftPéW’i“l&ﬁra"ﬁ‘ﬁ%S Beviéehit ai ned within a permanent virtual
circuit (PVC Ym?&l«“ i | sites. The ATM
cells may be gac edl?irlllgtga\rfl@gg g%&fpidyﬁ}%l%%&ynﬁ egﬁl}%%% ﬁ%aggrém ation 30 (MPE)
dat agr am for mesﬁlumte@\aarexamﬁlermum&m|o@gmzingrdé11s bewldigh g t he d obal
Broadcast Service (GBS) satellite links. The GBS ground segnment uses ATM
cel | s as Stbsiantialfy sighlgge &G%Féortcpﬁiﬁ%ql%l on units for broadcasts. Because
the ATM cel | spiRyRrP @&E% | USO03/ 00327 4 in
an AVE dat agrgm sygilem qnl;,@m%%@ @ﬁﬂ@@%&ﬁ{rﬁgﬁ%zﬁﬁgt al Video
Broadcast ( DVBJURE andhlstchtesThre ekdMiples tofl dgunttinigS cells Stithind abshpfesdiont he del i very
of digi tg communi cations such as digital television and data services.
The stan 'é\ffedS;pronul gated is fromthe International Organization for

- Standardi zat PﬁUﬂlf'g AfubtRds AR AkanPIEREROTRE AR system of FIGURE 1 for

compressing cell headers; and

FIGURE 6 illustrates an example method for using the system of FIGURE 1 for

decompressing cell headers.




5 Comm ssion famly of standards. In the illustrated exanple, cells 14 may
conprise ATMcells that may be fifty- three bytes in lengt@6]ﬂﬁ5§dbhr5t
portion of the cell includes a five byte cell header. The "réndinhing bytes
make u | oad. Accordingly, a cell 14 may include. forty-eight bytes
of payPg%ﬂﬁm%%%ls 14, however, may comprise any suitgﬁpgmpyﬁg¥and si ze of
cell. The 10 five byte cell header includes a destination address in the
formof address bits. The addressg and control bits of cells on a UN
interface may include a Generic Flow Control (GFC), Virtual Path

| dent i fiperAR ¥BIDESCERIVITON @lF TEhenRayhgNt i fier (VC), a Payload Type (PT),
a Cell Coss Priorrty (CCP), and a Header Error Control (HEC). The Ceneric
Fl ow Cont rBIGIﬁm&iiﬁ/nsgauewatbxamwmst@nslp fmmpmssmﬁe?ﬂhqaé@rﬁg Wt iple

stationgs:; | . TN ' ' ' ically not
used aﬁg ]ﬁn@;?/& e%gpcgéeﬁl?gﬁ Hggélgees?c gﬂﬁ%%ﬁhgmt%gﬁ ﬁﬁre? tljiabﬁgg% hﬁﬁr%gén)t'i fier and
- the Vi nt sadt celancvetdingl enthef destindtide ntiditsset b celb hbaddess sidnddtéromneofn cel | 14 as
cell 14 passes throuygh a series of ATM sw.tches.16 as,.it ves, toward its
st | n4PORT e ORI HErIT R A e, R PP owie by BRGNS el | 14
cont ai REmMBSAIT cElftvith @bstafiily SinikAR heddees &ﬂ'sbleét&?% BropRkdidymbdigéd cat es |
whet her cell 14 should be discarded if the 20 cell 14 encounters extrene

congest entinize comprsssinsl. tA detagiany that inelpdes eicomprrgsion sontoh dlock (BBbr cont r ol
cal cul e op,, t i . eei %.ah'cp- grity of

t he cglﬁﬁ?sﬁ%%?ear.%@Qﬂc&Itﬁﬁggﬁgﬂﬁﬁﬁg\{?\%@g&l&ﬁ%&@%mF:ﬁge&agh y sgft abl e type
of i nf eransmbiitedhito rddeiveh®@der bytes are typically redundant for cells within a
Wigeof an’ SRFILH Oy TSk agerice ShAt RTVBEEtHPRy At AEVERETTAETBR addr esses
nmay haye |t atNadwidh the Dt Berbfhdl HigpgRht (is).© DAMRR| #e caindaed t he Virtual
Path Identifier and the Virtual Channel Identifier bits define the next

dest i n@hyzeslly de aw TIM ngtwork $witch a5 mey sgppost grie\ns mRTE ACMOEHESISAFE r edundant
for cel]l 1.t 0. |- [aanent u i ' &58ndehPr a typical
br oadcggl?n aég?tgrlsiq?tghegys em&g'ﬁg gés} exéng%’a?& é&%&%ﬁav&sotr@gi}& err]{l d(‘3£S) , 1t is
commDn stviich 3¢ @s lihsaated dn FEGURB. ulAnoATMi svtitehlis Respbosiie Fateostlitfangit s as i nput .
The satellite broadcast system can re-nmag the ernal .Virtual Path
{2lont | £@VE 5 REOGTh gy SRR TP A0 JURETE S0 (R, HEEASPRd ual pat h
| dent i fiyREniRSI R celi® to 28 dMlput PhitelAcBNEWAES HRT deBtifdiBh, A® QA QWitch Thus,
Virtual Path Identifier transitions are few 16 June 2006 WO 03/ 063397
PCT| USGBPIogs two primary types of interfaces: a User to Network Interface (UNI) and a

Network to Network Interface (NNI). A UNI is an interface point between ATM end

users and a private ATM switch or between a private ATM switch and the public carrier
20 ATM network. A NNI is an interface point between ATM switches defined as the

: interface between two network nodes. An ATM network may be depicted as a "cloud"

where the user data is presented to the network at one end of the cloud. The data must

travel through the cloud during transmission to the receiver. The receiver may be depicted

at the other end of the cloud or even outside the cloud. In the illustrated example, switch

25 16 may be located at the edge of an ATM cloud, and receiver 26 may be outside the cloud.

As such, the ATM interface at the switch may comprise a UNL Additionally, system 10

may be contained within a permanent virtual circuit (PVC) which allows direct
connectivity between sites.

The ATM cells may be packed in an open ISO Multi-Protocol Encapsulation

30 (MPE) datagram for transmission over a communications link, including the Global

" Broadcast Service (GBS) satellite links. The GBS ground segment uses ATM cells as the

underlying data transmission units for broadcasts. Because the ATM cells may be packed




5 and may be reduced to zero by re-mapping. As another exanple, the Header
Error Control field need not be transmtted across the UNY fh%e h cell
14. 1t can be re-constructed instead by receiver 26. In a five byte header

this | egyg y the General Flow Control, Payload T Cell Loss
Priori tyﬁb?/?ésggugs bei ng unique to each cell 14. Accorﬁ?ﬁggd;},amégll 14 with

substantially simlar headers may share a common General Flow Control,
Virtual Channel Identifier, Virtudl Path ldentifier, Payload Type, and
Cell Loss Priority. Due to the redundancy of these address bits in cells
14 wi t hinnaraMPEr datigrinh, Ystehlidd nf@yrieuédmpliand tith ¥de Digitil Wedes aBdadcasthave

substantjally simlar_destinati on addresses even where the actugl end 10
recei vebﬂ@)f F@Péardl n B€h V%)@?ﬁ%‘%s@_ 2 eftqndand I‘ﬁ%fag?r deliwery _sf‘lga&@ ommon
char act @nhidiSions¥uth 4 dighf 'téwziéicﬂledri:ﬁ'dﬁt%l se .S'Tﬁéqétﬁlﬂh!d)sbr&lﬂhe{t@d iscel | 14

headers may also include cells wt comon characteristics. Sorter 12 is
oper abl &om dhe ddengtéongk Organizatidny Hm Sdandandizatiay Integationab EesirpBechuicdlnt o gr oups

Wit h su | - S 1A el | headers. The nunber of groups indicate the
Soer Cuipiof iRy iad

number I ons r which the Conpression Control Bl ock may
account . Sorlhehe fiRstorgd tlueipld)sellst Remey corapddet ATV @ibinlia niag tdefifg-m ne to

whi ch ¢ L essi, o dyl,e the cells 14 shoul be routed.. The rter 12 and
conpr es@*rggr]?y%ﬁ%reé‘gan;b“tﬁéﬂiﬂ?ﬁoﬁ 2 dhg ?p?]am%g%s ae‘ﬁ‘f?alﬁg‘iuf’ IE?PdefES% Sorter 12 is
- al so opemaRing BylesCane u bR Ryrher A‘ééor&ﬁ{;l?,sajeéll Wit Ui inBREd ffydighe Cel |s 20

14 may be organi zed to%t her in buffers™fo be later conpressed into a
dat agr atesaf padead. Gells bhdowrepmmay compriseeangBiable tipe angrsizeof eslld T8O bytes in

l.engt h. is. | ' ' f Of: | cat [ i ons and
O o e by BT Bl Syt & esslon. RPNy Y R P B 18 '

sevent yaddiezs amiconpoldsised celid disa UM st fHse noay dachideedGuierib FliovaC4nti30 byt e
section ver,.eighty-fi payl oa Ich each ri se forty-eight

byt es, @@%H?F]tl’q%h?%‘%ﬁeﬁ (%/fga’ %&p@mﬂé@ﬁﬁg}ﬁe@fﬁ% ﬁ‘é&ﬁawg%ﬁ%ﬁyﬁﬁd ina
4,080 S(feq*},laqcen Eoéﬂ?ﬁdriiychﬁ’Praﬁd b PRadPIIRE ERAEATHEC)! TRE GBARRFIo Maxi mum of
ei ghty-four ATM cell pay oads may be stored in thé 4,080 byte section.

Thus, i bergabpiexidaplosal fiarhons sudidisddantifyiegmsliplations thatwhats aysinglef our
857 Onrieniopi . 00, 00 i BpRaf R Rs B iR ARIR SRBoTE T ot e col s
are col VighoaleRhth hiehtifer 304 lthef Viesusl, CHahrel dédntifipeidbmiifd sheaiert destindtidA@®fh packed
I nt ot hceéll %t a%gcreﬁr?421§aisse3sothro§léi a%ﬁﬁe%no?’ X.’IQM switches 16 as it moves toward its
destination. The Payload Type indicates in the first bit whether cell 14 contains user data
_or confrol data, The Ce}l Loss Priority indicates whether cell 14 should be discarded if the

20 cell 14 encounters extreme congestion as it moves through the network, and the Header

Error Control calculates a checksum on the header itself guaranteeing the integrity of the
- cell header. The cell header, however, may comprise any suitable type of information.
The header bytes are typically redundant for cells within a permanent virtual
circuit. For example, if switch 16 is located on the edge of an ATM cloud, even cells with
25 differing destination addresses may have substantially the same cell header. For example,
since the Virtual Path Identifier and the Virtual Channel Identifier bits define the next
destination for cells 14, three bytes of a five byte header are redundant for cells 14 with a
given Permanent Virtual Circuit address. For a typical broadcast satellite system, such as
Global Broadcast System (GBS), it is common to have less than a handful of Virtual Path
30 Identifiers as input. The satellite broadcast system can re-map the external Virtual Path
Identifiers to a single Virtual Path Identifier (making the Virtual Path Identifier equal to

zero) for transmission to their receivers. Thus, Virtual Path Identifier transitions are few




The dat agram generated by the conpression nodule may include a conpression
control block (CCB). The contents of the Conpression Contr%ngle%é CCB)
may vary 16 June 2006 WD 03/ 063397 PCT/ US03/ 00327 6 dependi ng upon the
nodul e y sorter 12. As previously stated, sorter 1 y count the
nunmber ‘glp%g@%ﬁg 14 that contain simlar addresses anHEﬁPaogﬁP% the cells
into groups. Sorter 12 may then use these transition counts to determ ne
to which conpression nodule the cells 14 should be routed. In the
illustrated exanple, system 10 includes a 5 three byte header (3BH) nodul e
18, a fRumAHeeedibRAs zerb HBib-m  CALEhottRr biaiPleDite BleadteBEIS C4BE) modul e
22, and a half byte header (1/2B nodul e 24. As will be described in

gr eat erficibnead not %e dransmitied acnons it YNG domesalycell 14.8 It oag, bexp-conghgctod, nay t hen
conpre 14 into the corresponding CCB. The conpression nodul es 18,
20, 2233%%*‘5‘%2”1?“3.&?%%@ from each other according to the nunber of bytes of
header that Hrayivbbyis headerithisdeavenaily fHe Gaktal Hléwi Cortirol PeyloadeEyporadid ng CCB.

Each co sSsion ule 18, 20, 22, and 24 | appr.opri atel.y n d. For

exanpl e&%{ SSS%F?’%%&‘FG?S%?% vligee 9 Wﬁbi?ﬁetfoﬁcﬁgrgﬂ%% cFliflyr i on for

each ceubstddhialM kibiiBr Adager: siiRda bdiemdBHermd WMEv 2onted] OVigGalfCudfinddyt es of
or

header infornmation f each cell 14 within the CCB. Conpression nodul es,

howeverldentifigy YieualoReth Jdméifen Faxloest dypmyand (ralkhbess Rripsiber Dye By#es or any
Sui t 21 R8O A Llews b [EARET4 T, FORLIRAN o ABH! ARl e 20, 3B

nodul e ule npressi on e S can achi eve maxi mum
conpr essayobe @id fodiaenspstantiddiy sintike destinatempddteises evtenavisid thoacthallendi t s. The

lLarger the h er to be stored, fewer the.transitions that can be
| clﬁrrpr eJEEHH ﬁfaf%’rsa hb?tgﬁfr ngﬁr"e@@nﬁa TS oy Shate; SITHOR AhpRete %CF ransitions
- 20 thatyijtibet Biig Hesithe SibstaRRIR eRARFBERI £hdiBHME enalaBy GitludEhelléBih nodul e 20
and 5BH nodul e 22 can accommpbdat e fewer ATM header transitions, a nmaxinmm

of ni neommepn chapetaristieqnsi tions, respectively. By distinguishing between the
di fferent C%'gﬂéreﬁ‘ﬁiso eraBRI! ERnANG 1L QU Y s&ﬁ#l# $6, L %MG cgﬁ’sp'wlﬁ{tb ate modul e,
the sorter Ay achieve naxi mum conpression efficéiency. 25 As previously

st at ed, grews lwithstbdtatiaty sipdimesel theadersd SEteguabepefgroups imiicatedhe henber

15 - - of transitions for which the Compression Control Block may account. Sorter 12 may then

use these transition counts to determine to which compression module the cells 14 should
be routed. The sorter 12 and compression modules may be included in a DVB
encapsulator 13. |

Sorter 12 is also operable to count the number of cells 14 within each group. Cells
20 14 may be organized together in buffers to be later compressed into a datagram, As used
in one example of the GBS, a datagram is 4,080 bytes in length. This length is typical for
~ many communications applications and conforms to the Digital Video Broadcast (DVB)
standard. Generally, seventy-six uncompressed cells 14 may be organized within a 4,080
byte section. However, eighty-five payloads, which each comprise forty-eight bytes, may
25 fit into a 4,080 byte section. If the first payload in a 4,080 section is used to store the
Compression Control Block, a maximum of eighty-four ATM cell payloads may be stored
in the 4,080 byte section. Thus, in one example, compressed cell headers may allow
eighty-four payloads to be organized in a encapsulated datagram 92. Sorter 12 may keep a
running total of the cells 14 at switch 16. When eighty-four total cells are collected in the.

30 buffers, the data payloads are run length packed into the datagram 28, 30, 32, 34 and 36.
The datagram generated by the compression module may include a compression
control block (CCB). The contents of the Compression Control Block (CCB) may vary




nodul e. For exanple, the 5BH conpression nodul e 22 organizes cells 14 into
a 5BH datagram 28. Li kew se, the 4BH nodul e 20 organi zes (igljhlges,%ﬁgo a 4BH
dat agram 30, and the 3BH nodul e 18 organizes cells 14 intd a at agram
32. Th at agram 34 corresponds to the 1/2BH The dat agram
S sentewt%oglgér?éﬂrecei ved by receiver 26. 30 Each dat agg%(ﬁwﬁ‘ﬁades a
Conpression Control Block (CCB) for storing conpressed header information.
The CCB may conprise, for exanple,6forty-eight bytes of header 16 June 2006
WO 03/ 063397 PCT/ US03/00327 7 information. The contents of the CCB vary
depend'd’égerﬁﬂlgtdi‘)%nQMb&ﬁé cRékes G e0Rer 1257 Ao piRebubly didied, Rbgkt! 2 mhpsen by
sorter 12. Regardl ess of the conpression nodul e used,, accoreﬁl ng% to one
enmbodi reenat, the pemberjof gelly #4, thap pentain gimiler edgrogee anpd ereapiad the Feh BVPE header .

The MP d t L of: ' oy sassoci at ed
payl oa%%%hggsr,t&tlgéﬁ ? |ﬂ%§? %ﬁsré%a)&/ltmelgﬂ %@h%ggﬁ&%ﬁ@%%%%&{@g@ Séea,?\er al Fl ow
Cont r olmodulecth¥/icellsubd shdaldhbel weietli fli dre, illutmtedi axbmple, Glstermid includema i fi er, the

Payl oad, Type, and 0ss ,Priority .a i cab o th H dat am as a
V\EO| e. %ﬁé%ﬂeﬁeﬁdﬁ%mﬁﬂg 1rge§J?‘éé’ﬁqoi&?aﬁ?rhéﬁgér%?dggsmgﬁ %d%gl ndi cat or .
The - CH¥Rdce SSEIDmdMER2] Sl CalfhytedRaRs (FESHPAmbaLk 24)aAs wiltheakiwibedhet her t he
conpressed cell's 10 are in a 5BH, 4BH, 3BH, or 1/2BH state. A conpression
‘node i ridigesaten detal dafer, thy crmpEessipmadples 8t 20: RRatnd24yme dReBFORWISSHiconpr essed.

Wth t Qgﬂfffﬁ%tthg ?orlpefs?énlaﬁl %(@ go%g)res B8 nlo@lkeOY4, P9, 2R 2P YIRS MY be

reserve or ot nformation. For éach transition, a byte is used to
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The 5BH module 22, 4BH module 20, 3BH module 18, and 1/2BH module 24
- compression methods can achieve maximum compression efficiency within their

respective transitional limits. The larger the header to be stored, the fewer the transitions

that can be compressed into a datagram, For example, the maximum number of transitions

- 20 that the 3BH module 18 can accommodate maybe eleven. The 4BH module 20 and SBH
module 22 can accommodate fewer ATM header transitions, a maximum of nine and
seven transitions, respectively. By distinguishing between the different compression
modules and routing cells to the appropriate module, the sorter may achieve maximum
compression efficiency.

25 As previously stated, each module may generate a datagram particular to the
module. For example, the 5BH compression module 22 organizes cells 14 into a SBH
datagram 28. Likewise, the 4BH module 20 organizes cells into a 4BH datagram 30, and |
the 3BH module 18 organizes cells 14 into a 3BH datagram 32. The 1/2BH datagram 34
corresponds to the 1/2BH module 24. The datagram is sent to and received by receiver 26.

30 Bach datagram includes a Compression Control Block (CCB) for storing compressed
header information. The CCB may comprise, for example, forty-eight byies of header




thirty-five bytes may be used to store header information. The type of
header information and the nunber of bytes used to stored %gde 0
information for a transition depends upon the conpression 62 gﬁosen by
sorter 0370 For exanple, the 5BH CCB stores five ﬁélff%ﬁtg‘foﬁ’sg h of header

I nf or mation ggr7 each transition. The bytes may inclu anple, the

Generic Flow Control (GFC), the Virtual Channel Identifier (va), the
Virtual Path Identifier (VPl), the Payl oad Type (PT), the Cell Loss
Priority (CLP), and the Header Error Control (NEC) for the transition.

- Bytes ipfofhdif, Nemdesnibdd QF IR COB {2y «%c;g&ldiﬂgr‘sﬁ the 3btEpredsidR dcherde 5B11 CCB 28
may take the formas 30 described in BLE 1. 16 June 2006 WD 03/063397
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sone sildudifien thy, Paylopdilipe pudCelhEossiBdonin applicsels tadhe MPbsdatagiamnes 4 al ter or
CONDY O, Al AR Bde! ia? b AUk The IoliFomil GRAR1iRGILAG, NERLCT
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may indicate that a datagram is uncompressed. With the exception of the SBH CCB 28,
the following three bytes may be reserved for other information.

For each transition, a byte is used to store a cell count. The cell count indicates the
number of payloads associated with the transition. Stated differently, the cell count
15 indicates the number of payloads with substantially similar cell headers and the number of
- payloads that may be sequentially stored in the datagram to which this particular header
~ should be appended. For example, a 5SBH CCB 28 may have a maximum of seven
transitions, or a maximum of seven different groupings of cells with substantially similar
cell headers. Consequently, within a 5SBH CCB 28 seven different bytes may be used to
20 store the cell count for each of the seven different {ransitions. All remaining bytes of the
forty-eight byte CCB may be used to store header information. Thus, in a SBH CCB 28
thirty-five bytes may be used to store header information.
The type of header information and the number of bytes used to stored header
information for a transition depends upon the compression module chosen by sorter 12.
25 For example, the 5BH CCB stores five bytes worth of header information for each
transition. The bytes may include, for example, the Generic Flow Control (GFC), the
Virtual Channel Identifier (VCI), the Virtual Path Identifier (VPI), the Payload Type (PT),
“the Cell Loss Priority (CLP), and the Header Error Control (HEC) for the transition, Bytes
storing header information for the first {ransition in a 5SBH CCB 28 may take the form as.
30 described in TABLE 1: |




12Transition A HeaderVCl 13Transition A HeaderLower part VCI/ PT/ CLP The
3BH CCB 32 stores three bytes worth of information for eac%&w%%i on. The
bytes storing header information for the first transition in“a CCB 32
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be zero. The 1/2BH CCB 34 stores anly half a byte worth of information for
each transition. The stored half byte includes only the count of cells to
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store the Header Error Control (HEC) byte in a 4BH CCB 30, 2 3BH CCB 32, or a 1/2BH

CCB 34. In some situations, eliminating the HEC byte does not substaniially alter or

compromise the integrity of the system. Thus, bytes storing header information for the

first transition in a 4BH CCB 30 may take the form as described in TABLE 2:

10 TABLE 2
" [Index Entry | Byte Type 4BH Doscription
10 Transition A Header GFC/ Upper Half VPI 7
11 Transition A Header | Lower half VPI/ Upper part VCI
12 Transition A Header VCI
13 Transition A Header Lower part VCI/ PT/ CLP

The 3BH CCB 32 stores three bytes worth of information for each transition. The
bytes storing header information for the first transition in a 3BH CCB 32 may look similar
to the 4BH CCB 32 above with the exception of omitting the byte storing the GFC/ Upper

15 half VPI. Accordingly, a limitation of the 3BH CCB 32 may be that the GFC bits and
upper portion of the VP must be zero.

The 1/2BH CCB 34 stores only half a byte worth of information for each
transition. The stored half byte includes only the count of cells to follow and the PT/CLP
header information. Thus, a limitation of the 1/2BH CCB may be that only the PT and

20 =~ CLP bits may vary. The bytes storing header information for the first four transitions in a
4BH CCB 30 may take the form described in TABLE 3:
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transitions occur in_an incomng cells 14, the sorter nmay bypass
10 bytes that are repetitive to each cell need only be stored once. Consequently, data

communication is made more efficient by decreasing the amount of information traveling
over the satellite. Previous approaches fo ATM transmission fail to account for the
repetitive nature in which cell headers appear within a datagram.

Additionally, system 10 may allow for effective compression of encrypied data.

15 For security purposes, the payload portion of cells may be encrypted before transmission.

' In one example of encryption, the data is replaced with a non-hmman readable series of
ones and zeros, or "white noise." Encryption of the cell payload, however, leaves no data
behind that is capable of compression. System 10 compresses the cell header, which may
provide for effective compression of encrypted data.

20 FIGURE 2 illusirates an example method for organizing cells according to
substantially similar cell headers for compression. According to the exaniple, sorter 12
may organize cells according to substantially similar cell headers for compression by
choosing the appropriate compression module 18, 20, 22, or 24 in order of minimal
computational workload for the receiver 26. The sorter 12 aﬁd compression modules 18,

25 - 20, 22, and 24 may be included in a DVB encapsulator 13. The method begins at the SBH

| module 22. As discussed with reference to FIGURE 1, the 5BH module 22 can

accommodate seven or fewer transitions or groups. Thus, if sorter 12 determines that the-
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same conpression nodule. Thus, the sorter 12 may attenpt to remain in a
pr evi odél c,anshmgewﬂuntmlawea orFgwer tansitions, cell$ 14 Briyhramsine aRthecBibr ession i s
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and fransmission to receiver 26.

If more than eleven transitions are present, the sorter 12 may bypass the 3BH
module 18 to attempt 1/2BH module 24 compression. The 1/2BH 24 compression module
can accommodate 2 maximum of forty transitions. If cells 14 can be grouped within forty

20 transitions, sorter 12 may organize cells 14 and transmit them to the 1/2BH module 24 af

| step 46. The 1/2BH module 24, however, stores less cell header information than the 5SBH
module 22, 4BH module 20, or 3BH module 18. As previously discussed in regard to
FIGURE 1, the 1/2BH module 24 may include additional limitations that could impede
compression.

25 If the sorter determines that incoming cells 14 can not be grouped such that SBH
module 22, 4BH module 20, 3BH module 18, or 1/2BH module 24 compression would be
successful, the system enters into exception processing. Cells 14 are organized at step 47
into an uncompressed datagram 38 and sent {o receiver 26 in an uncompressed state 38.
The method then returns to the beginning with the sorter 12 first attempting to organize

30 - incoming cells 14 into a SBH compression module 22. Cells 14 may continue through -

' - steps 40-47, as described above, until cells 14 are transmitted.
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compression before entering into exception processing.

CI

Regardless of the final disposition of these cells, when sorter 12 receives the next
grouping of incoming cells 14, it first attempts 4BH compression. This is the attempt of
sorter 12 to avoid unnecessary transitions attempt. Although the 4BH module 20
20 compression failed for the immediately preceding set of cells 14, sorter 12 may assume
that since the 4BH module 20 compression was the appropriate scheme for prior sets of
incoming cells 14, the 4BH module 20 is again the most appropriate compression scheme.

In this manner, sorter 12 is bypassing the 5BH module 22. ‘
This procedure 'may repeat for a predetermined number N of cycles. At some
25 point, system 10 recognizes that the current module, in this example, the 4BH module 20,
R is no longer appropriate and is failing foo frequently. Thus, after N failures, the method
returns at step 48 to the 5SBH module 22, and the method begins again, When sorter 12
receives the next grouping of incoming cells 14, sorter 12 returns to the beginniﬁg of the
method by ﬁrét attempting to organize the cells 14 into a SBH module 22. The 3BH
30 : module 18 and the 1/2BH module 24 also have corresponding steps 50 and 52,
' respectively, which return the method back to the starting point after NV failures. In one
example, the number of N failures that will causé the method to return start over may be
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al so appene cxpugye BBE pesjvespelsid4(fomohe soter d R apdPresdselis d4t ne
tagr T. g@% arggt H%Sg 2kt LAt ity of a
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t r ansmitsdfesro2enth exempleofargdnézing oells 14 is predentdé pathdsference th F1GEREdeci mal  val ue
of the &?enrgﬁi%elgfor %H(ﬁﬁoﬂaﬂy,tﬁ 0o _ér%x%gpl‘t]:,u s%?terzf)zor%ay perform the functions of
the 3BH sorter 60 by organizing cells into 3BH compression buffers 62. Thus, system 10

may include one sorter 12 or a plurality of sorters 12 and 60. The cells 14 are then formed
20 into datagram 32.

The 3BH compression buffers 60 store multiple datagrams 32, which are shipped
to a datagram assembler 64. The datagram assembler 64 is operable fo assemble
datagrams 32 that include compressed cells 14 into a encapsulated datagram 66. In

_ preparing the encapsulated datagram 66, datagram assembler 64 appends a encapsulation

25 header 68 to encapsulated datagram 92. Encapsulation header 68 provides the address

~common to each cell 14 in encapsulated datagram 92. The address included in

encapsulation header 68 ensures that encapsulated datagram 92 is transmitted to the
appropriate receiver 26.

Datagrém assembler 64 may also append a Cyclic Redundancy Check (CRC)

30 character 69 to the datagram, The CRC character 69 may be used to check the integrity of

-a block of data. For example, CRC character 69 may be used at the transmission end to

generate a value that depends on the hexadecimal value of the number of ones in the data
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by sorter or an ure opéra gani ze com ng dat a.
- Thus, sy3pafortha nmpkrupmi uheldatagrmnaes’etrﬂerm Ifrafbar q)imadetémmedcainoemrdfers

Simlar he 3BH no LS S E3t0|nc dat agram
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nodul e ddtaggits 66, thelBtesStiirfler meﬂldﬂqne%s@att@me A amesRhdler 64 tassa6i ated with
the particular module.” Alternatively or additronally, a single datagram

assenbl & stonlddsesentaimeompregiad k Letonqyr e i3rmayiusere she efgienty afisgstsmconpr essi on

dul e gpul d be included in system 10. Thus, nunerous variations and
alterations to system 10 coul d be nmade vvithout departing fromthe scope of
the inventiAlthougi GUEERE 3 |Nustrbtes tar sexamplexafp I3BD incdulpals, zit ngakel | s 14

within co Si 0 buf f I e | e, n 14 _are received
by 3BH rgg&?e@fa%g@o?gé i fiﬂg Oﬁl‘ﬁ%?ﬂgﬁg Sgl}ﬂ E@F%% d&‘iﬁg"iﬂ“ﬁlgﬁ The cells
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as described in regard to FIGURE 1. In the exanple illustrated by FI GURE

4, 3BH ®ger 69 cewld et parfermeds by saxtert Fe ol anly ethem feahire eperablg 4o \Qrgaizei ni | ar

1520, Biomilp 955 55 B8O SRAL AR LSRR L O GRy Bt 10 U cel o A

t her e ar e t \Simidasty, the BBHmbdulesis Ishdva’r inFBEURE 3 fo inciude a datagram assembler
64. One of ordinary skill in the art conld recognize that each module in system 10 could

"r‘

mclude a datagram assembler 64 associated with the particular module. Alternatively or
* additionally, a single datagram assembler 64 operable to pack compression buffers from
20 every compression module could be included in system 10. Thus, numerous variations
and alterations to system 10 could be made without departing from the scope of the
invention.

FIGURE 4 iliustrates an example of organizing cells 14 within compression
buffers. In one example, incoming cells 14 are received by 3BH sortei' 60. Each cell 14
25 includes a header and payload.” The cells 14 are sorted by grouping cells 14 with similar
headers into transitions, as described in regard to FIGURE 1. In the example illustrated by
FIGURE 4, 3BH sorter 60 determines that there are three cells 14 with similar header A.
These may be designated as transition A 74 and include cells A1 80, A2 81, and A3 82.
Additionally, tﬁe 3BH sorter 60 determines that there are two cells 14 with similar header

30 B. These are designated as transition B 86 and include cells B1 83 and B2 84.
| Cells 14 are grouped in this manner uniil the maximum capacity of the 3BH

compression buffer 62 is reached. In one example, the maximum capacity of a 3BH




30 B. These are designated as transition B 86 and include cells B 1 83 and
B2 84. Cells 14 are grouped in this manner until the naxinqghﬁggﬁ&kgy of
- the 3BH conpression buffer 62 is reached. In one exanple, the naXinum
capaci t BH 16 June 2006 WO 03/063397 PCTI US03/ 7 14 _conpression
buffer'ﬁ@ﬂﬁg%3 e 84 cells. In the exanple iIIustrategggﬁ%EW&BﬁE 4, the
final group of cells 14 is designated as transition K 88 and i ncl udes
cells K1 85 and K2 86. It should hge noted that the inclusion in FIGURE 4
of three cells within transition A 84, two cells within transition B 86,

and t wocgRhrbiopbuftbi b hded 84 Qs KiBBe Ednipl i1634A00 if FROORRICHe Finn| V. A
person of ordinary skill in the art should realize that the cells 14 could

be receixpap of eplls 3Biis desienated gotrangitign K & angd inelpdse celly Kt 8hpndh B2 86nd and

vari ati The. 3 . ?@fﬁﬂ&e [ QE| ! i an

encapsul at eddb % uﬁu%f@%#gl%s@g. ncapsﬁpg{ﬂgeg%g%}ﬁﬁg?agré% 8#’2%‘{2’ udes a 3BH
CCB 97, celiwithirstrasition Fhggdad twodadls methinotankition Ee$8 & f6¢ ex@fiplelpuamogds K2 86, and
descri bes an arrangenent of .10 payloads 94 coryespondin o each cell. The
361 CCBOBY et BLorana B S SO ol R AR r 88" EAidd b TERTEEk o5 t he
CONPr essy IBHRRES 60 ilaryHrs nBMBEAYrGomBinARi &RIRKaSGsON node. Receiver 26
uses the conpression node indicator 96 to determne the steps necessary to

" deconpress eHeap2il| serte 68 fraages nhe Zrouppd cgisH1€dmoom iepeepadpied 3BBel | count
A 98, e eho i © el r A ause there
are 15 three cr% l%ﬁc?ﬁsu@%ﬂ%@?dg%@%ﬁ%?u@}dﬁs t("§Ioun 65%27’\%&%% Sgg&equal to

t hr ee i heatléreinéxaatiine for defis Atle80 ithrokghKIRB64 and BebcGBE AV atrmpemekdsoft hr ee byt es
of . header .inf or mati on .perti nent |s.within transition A 74. The
W coopiials 8 ERtesrnaRiah sitttenonte SRE.HE ¥ inthodie f bR ecmate

encaps Uindicedr dg timd if¥aals - thé 8dryudsivdl MR, BPiHisCGBmPle, aSIBIRBSHredsRE dat agram

92 includes payloads 94 for 0 each ceiL header “conpressed into the
encapsulngded Repaieryr 2niiees . thergempigssiosiatedenindiastor ¥y ton defeunine theestensal | y. When
receive ' : | ) ' f partial
header s%c%ﬁ@&%@%g@%&gﬁgﬁg%%%m t29?5 ) tmg%e %%I;I oad 9%7&%1%«%%%00&% at e header
based ocounhd %Bpwhichfindicaterchdw anay celtraram simitod A 741 HecaiEB thdroareexanpl e, i f

A showliertol B o b d4ps el o ety pBandiiend B FaRBder To the
first tafdpRediaFiGBRE 4. BBH OEB o7 inthideahes bytes of header information pertinent
to the cells within transition A 74. The 3BH CCB 97 stores like information for every
transition within encapsulated datagram 92.
Following the 3BH CCB 97, encapsulated datagram 92 includes payloads 94 for
20 each cell header compressed into the encapsulated datagram 92. The payloads may be

arranged sequentially. When received by receiver 26, the receiver 26 may go down the list

. of partial headers in the 3BH CCB 97, and append to the payload the appropriate header

based on the count for the fransition as stored in the CCB. For example, if the 3BH CCB

97 indicates that there are three cells within the transition as shown in FIGURE 4, the

25 receiver 26 may append the cell header to the first three payloads. In the illustrated
example, a maximum of 84 payloads may be included in 3BH CCB 97.

FIGURE 5 illustrates an example method for using the system of FIGURE 1 for

-compressing cell headers. The method begins at step 99, where the system 10 receives

incoming cells 14 at a switch 16. At step 100, system 10 initializes the index entry by

B - 30 setting it equal to zero. The index eniry indicates the number of transitions, or the number

of groupings of cells with substantially similar cell headers. At step 101, system 10

initializes the cell count and the cell number by setting each to zero. The cell count




exanpl e, a maxi mum of 84 payl oads may be included in 3BH CCB 97. FIGURE 5
illustrates an exanple nethod for using the system of FI GUIng& Mos
conpressing cell headers. The nethod begins at step 99, wheré e Ssystem 10
receiv ng cells 14 at a switch 16. At step 100 stem 10

i nitiale%?é%’o@%g index entry by 30 setting it equal t&¢ yg?"éy 95¢fe i ndex entry
I ndi cates the nunber of transitions, or the nunber of groupings of cells
with substantially simlar cell heaslers. At step 101, system 10

initializes the cell count and the cell nunber by setting each to zero. The
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cell header of the next incomn If the cell headers are
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n sequen 4 wthin atransition sorter 12 may update the
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e first, i nco coun woul d. be d to a.,.value of one.
cor di ‘?f’é}'1°39"ntl rﬁl%%‘?‘“ttgfeo?ﬁe’i% tﬁééﬁ'ﬁ Hi"h ﬁe@u?g:’@gﬁ%ls % WL 4 sort er
12 previksipttyr 120akPidafans ddiabwithe ahcaﬁ ofiolthd @AdBinti ThisiEabitgdl to this
cell header, the cell count would be 15 updated to a value of two. As

sorter SEXUBRES the fast ducqming sell fhy cpléé?ﬂntmlﬂdc'éq vrdated de pvalueof ongel | count
s incr 2 1URE bk 92 Phkidgly  count ,
sort or SIRinfgdf bt MoAniitd Bo Fooll ool Bl S L PRSI | O e
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crrparin s C ead the | ast cell ing at the
2 oieted i a Filhe oo drepher e pR sehnenip e Mo b Rbaler fiste
exam naédll%uﬁtis inbRadell sdh 1 by Dfaldeldif snd, ndex entry. In this situation,
sorter 12 then stores the header at step 110. The nunber of bytes stored
: After updating the cell count, sorter 12 proceeds to step 108 to determine whéther
the cell 14 is the first cell of the index entry. Sorter 12 may make this determination by
comparing this cell header with the last cell header or by looking at the cell count. If the
20 headers are different, the current cell under examination is the first cell of this index entry.

In this situation, sorter 12 then stores the header at step 110. The number of bytes stored

and the format in which the bytes are stored varies depending on the compression module
used and the CCB generated. This is described in greater detail in regard to FIGURE 1.
If the cell 14 is not the first cell 14 of the index entry at step 108, the method skips
25 step 110 and proceeds directly to step 114. Step 110 is not necessary because the cell
header for this transition has already been stored in the CCB.
If sorter 12 determines at step 104 that the cell header of this cell 14 is not
substantially similar to the cell header of the next cell 14, the method proceeds to step 111;
the system reinitializes the cell count. The cell count is reinitialized because system 10
30 determined that this cell 14 is the last cell in a transition, The final cell count represents
o the total value for this transition that will be stored in the CCB as cell count 98, as shown
in FIGURE 4. The cell count may be initialized by setting it equal to zero. At step 112,
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12 t heno@pietlde@gram is transmitted to receiver 26, If sorter 12 determines at step 116 that the

CCB is not at maximum capacity, the system 10 returns to step 102. Sorter 12 then cycles

repeatedly through steps 102 to 116 until the maximum capacity of the CCB is reached.
System 10 for compressing cell headers may proceed through the compression
20 process in the order shown in steps 100 through 118 in FIGURE 5 and as described above.
It is recognized, however, that one skilled in the art may perform the steps of the method

in any suitable order,

FIGURE 6 illustrates an example method for using the system of FIGURE 1 for
decompressing cell headers. The method begins at step 200 when receiver 26 receives a
25 compressed datagram 66. At step 202, receiver 26 checks the compression mode
' indicator. The check is made by receiver 26 to determine whether or not the datagram is
compressed and the compression mode used, if any. At step 202, receiver 26 determines
whether the compression mode indicator indicates whether the datagram is compressed.
For example, a compression mode indicator equal to a zero, may indicate that the
30 datagram is uncompressed. A compression mode indicator equal to a non-zero may.
indicate that the datagram is compressed. If the compression mode indicator is set to zero,

receiver 26 processes raw uncompressed data at step 206. The data may be processed
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count,

If receiver 26 determines at step 208 that datagram 66 was compressed using the
4BH module 20, at step 212 the receiver 26 takes the first four bytes of stored header
information in the CCB of the 4BH ‘datagram 30 and stores them as decompressed cell

20 header bytes 1, 2, 3, aﬁd 4. Because the HEC byte was not stored, the receiver 26 may
recreate the FIEC byte and place it as the fifth and final byte in the decompressed cell
header. The header may then be appended to each data payload in the transition as
indicated by the count. Because the HEC must be reconstructed, decompression of a 4BH

| CCB 30 may require more processing time on the receiver 26 end than does
‘25 decompression of a SBH CCB 28. Much of the processing, however, may occur on the
compression end of the system at the sorter 12, so the process of decompression may be

made simpler at the receiver 26 end.

Similar_ly, if system 10 determines at step 208 that datagram 66 was coﬁlpressed
using the 3BH module 18, the receiver 26 takes the first three bytes of stored header

30 information in the 3BH datagram 32 and stores them as decompressed cell header bytes 2,
3, and 4 at step 212. The receiver 26 may reconstruct the first byte by substituting a zero

- for it, The HEC byte may be reconstructed as described above with reference to
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. decompression of a 4BH CCB 30 and placed as the fifth and final cell header byte. In
other embodiments, the HEC need not be computed if it has been recomputed by the

-
U

receiving ATM Network Interface Card. Each complete decompressed cell header is

appended to the appropriate payloa'd in the data section. Decompression continues until

20 - each PT-CLP nibble is used. Because only the PT and CLP bits may vary, if other bits are
changing, for example, the address, the 1/2BH compression module 24 may not be used.

The information may be sent in anothér module or uncompressed.

Following reconstruction of the header at step 212, receiver 26 prepends the header

- to the payload at step 214. Receiver 26 may determine if the next payload is in the same-

25 transition at step 216. If the next payload is within the same transition, the cell count has
not been exhausted, the method returns to step 214. Receiver 26 prepends the header to

the payload of the next payload as well. Steps 216 and 214 repeat as many times until all

payloads within a transition have received a header. When receiver 26 determines at step

216 that the next payload is not in the same transition, receiver 26 may determine whether

30 there is another header in the datagram 66 at step 218. If further header information is
stored in the datagram 66 for a different transition, or a different group of cells with
substantially similar cell headers, the method returns to step 210. The method cycles
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. may be periormed by the transmitter instead of the receiver. Another technical advantage

.

provided by an example may be that:the example may allow cell header compression of
encrypted data. Other technical advantages may be readily apparent to one skilled in the
20 - art from the figures, deécriptions and claims described herein. None, some, or all of the
examples may provide technical advantages.
Although an example of the invention and its advantages are described in detail, a
person skilled in the art could make various alterations, additions, and omissions without

departing from the spirit and scope of the present invention as defined by the appended
25 claims, '




process in the order shown in steps 200 through 218 in FIGURE 6 and as

described above. It is recognized, however, that one skilhgq idhdoge art

may performthe steps of the nethod in any suitable order. rtain

exanpl es descri bed above with regard to FIGURES 1 through 6 of the 10

i nvention may provide one or nore tgchnical advantages. A technical

advant age of one exanple may be t t he exanpl e provides for cell header

conpress%ggﬂﬁ@d increases the efficiency of satellite conmmunication.

Anot her t I"'tal advantage of an exanple nmay be that the exanple allows

~ cell header canpressidfedderBoiipRfion¥yitbnlcBRpiMB: st andard and, thus,
conpliant with existing DVB hardware. Anotﬁer techni cal advantage of an

exanpl e 15 may spéerppreablatre exanpl e may utilize asymmetrical conpression

processi ng, which nay. reduce copputafional. wrkload for the receiver as
the bul k of the corrrpuV%?ﬁglﬁiajl’lyOﬁﬁegg’lad’g%comm%c%]éﬁ%w@d’pﬁ %the transnitter
instead of the recebvRE cclldB@bRB tb 86 bl eddersadvant age  provi ded by an
exanpl e may be that 'the exanple may allow cell header conpression of

encrypted data. O senpaebaerlldeidesdithacellyes may be readily apparent to one

skilled in the 20 dAromt.he fiqures. descripti.ons and cl ai ns descri bed
" herein. None, sone%kgﬁggpﬁh%g”gﬁg%%g%@ﬁﬁ?%%r%%gﬁgﬁﬁvide t echni cal
advant ages. Al t houghugtheeBRlea plurdifiCof ddMHH bécORinANE thd Sibasghiamt ages are

~described in detail, a person skilled in the art could make vari ous
al t er at i otfdler gglldpadeeied and onmi ssions without departing fromthe spirit

and scope of the pr | ntion defin t he appended. 25 cl ai ns.
16 June 2006 20 CLK%%EQ&fhﬂ%S%%hﬁmﬁggggﬁéﬁﬁ%&éﬁ??%ﬁmg JPE eSglonprising: a

sorter opapabt® theaumb@oeirvapsao Enuatlalchipedsioa@bit®l blackeel | conprising a cel |
header and a payload; sort the cells according to the cell headers;
conpare the cell h&s@ayditpsl comaressiqn moduley @rppmprgssiprishadulg| operpblp fo
subst ant i,glL.y. SLJ¥ . ey.S..ar ells into a urality of
aroupe. abasrts £iMuk@lipt Bl BKRHeRp it Aok BeoST and o Bitafadt 4.3

the payloads according to the cell headers, the plurality of compression modules

comprising:

a first compression module operable to store a first number of bytes for
cach cell header of a first group; and

a second compression module operable to store a second number of bytes
for each cell header of a second group; and

a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the generated compression control block

and the assembled payloads; and

transmit the datagram.
2. A cell header compression system, comprising:
a sorter operable to:

receive a plurality of cells, a cell comprising a cell header and a payload,;

sort the cells according to the cell headers; and




sel ect a conpression nodule froma plurality of conpression nodules in
response to the number of groups to generate a conpressiongqpid Rgsb! ock;
the plurality of conpression nodul es, a conpression nodul e operable to
generate a conpression control block describing the cell headers and an
arrangenment of the payl oads accorQing to the cell headers, the plurality
of conpression nodules conprising: a first conpression nodule operable to
store a first nunber, of tes.for h cell header of a first group; and a
second conpr essi on%ﬁ% 818 rﬁ%Srloélquedufégr%g} %? giuf:i“h e%%ﬁﬁpﬁﬂ%é?c’dgfs bytes for
each cel lto hartera @hpassacohitol $loak Py sehiithets flalidglaRasae M Rsisigper abl e to:
assenbl e the payl oads according to the arrangenent; generate a datagram
conpri si fgPdplsdorgerdeisremcdaympereserctss control bl ock and the assenbl ed

payl oads; and trangmnt + I LA cell header, conprgessi on system
conprising: a sor? Phgggﬁggggﬁggsgkgéﬁﬁ§gCg”plngﬂP‘?ﬁb %@Fﬁé, a cel
conpri si rgnaate & kdmpretide coivtl bBclpdegtridafg; the SllrHeadehieand @h lhfarei@f 6f Ng to the
cel|l headers; and 16 June 2006 21 sel ect a conpression nodule fromthe

pl ur al i t YhoPaxdesan Pecosiinm tondepu Pk headers.gtha enlarality sofcenmmressien gipdilent rol bl ock
by selecg%aggﬁﬁpreviously successful conpression nodule for a

predetermn unber of cycles; a plurality of conpression nodules, a
conpr essi on nodul e adpgrcatapessich maglelepatide & KQEPIES Hiuaber ©OBYtEsabr bl ock
describing . the cell headers and an arrangenment of the payl oads accordi ng
to the ¢ @“ﬁﬁﬁﬁ§?§falﬁ%gﬂﬁﬁﬂglity of conpression nodules conprising: a
first conpression | R tes for
each cell header OEQ§M ??gﬁﬁﬁggtﬁ? éﬁﬁhg&gg%g%égg%ﬁpres?%gﬁgﬁgﬁule oper abl e
t 0 st or e fer esehxoihbeadernie secaid dogtipesmd

a datagram assembler operable to:

3

assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the

assembled payloads; and

transmit the datagram.
3. A cell header compression system, comprising;
a sorter operable to:

receive a plurality of cells, a cell comprising a cell header and a payload;
and '

sort the cells according to the cell headers;

a compression module operable to generate a compression control block
describing the cell headers and an arrangement of the payloads according to the cell
headers, the compression control block comprising al compressed cell header selected
from a group consisting of a five byte header, a four byte header, a three byte header, and
a half byte header; and

a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the

assembled payloads; and




for each cell header of a second group; and a datagram assenbl er operable
to: assenble the payl oads according to the arrangenent; geRgrat & dat agr am
conprising the conpression control block and the assenbled pay oags; and
transmt the datagram 3. A cell header conpression system conprising: a
sorter operable to: receive a pIurq%ity of cells, a cell conprising a cel
header and a payl oad; and sort the Cells according to the cell headers; a

conpr essi on nDduIetp er. égﬂgqﬁgenerate a conpression control bl ock
descri bing the cel |l "headers Hhd- an arrangenment of the payl oads according to

the cell headers, the conpression control block conprising a conpressed
cell header selected froma group consisting of a five byte header, a four
byte header, &t hr eecahherderompesssionsygiemomatifindyyt e header; and a dat agram
assenbl er oper%gﬁgﬁ$8mmgé§enble t he payl oads according to the arrangenent;

generate a daﬁagra conprising the conpression control block and the

assenbl ed payl oads;recefvé a pfaralitynst cABOSca ZommpAdhed dell hbedal aghashd; 4. A cel
header conpression system conprising: a sorter operable to: receive a

plurality®f cells, a cell conprising a cell header and a payl oad; and sort

the cells accordin . , conpressi on nodul e operable to
%mrt fe tcglﬁ a&:%+dkn§|q§ @g &4 eagers,

generate a conpression contro escrrbing the cell headers and an
arrangement of the apaypbesis maaelogirige toogchfifie @@bhprefiRadeii®! blofle conpr essi on

control %&gﬁéng%§F&LQE2%m%mﬂuglgthy of destination addresses for a
‘ gement of the payloads according to the cell
headers, the compression control block describing a plurality of destination addresses for a
number of cells of a plurality of transitions, the destination address for each cell of a
transition being substantially similar; and
a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the

assembied payloads; and
transmit the datagram.

5. The cell header compression system of claim 4, wherein the cells

comprise a plurality of asynchronous transfer mode cells.

6. The cell header compression system of claim 4, further comprising an
encapsulator comprising:

the sorter;

the compression module; and

the datagram assembler.

7. The cell header compression system of claim 4, wherein the sorter is
operable to sort the cells according to the cell headers by:
comparing the cell headers of the cells, a cell header comprising a destination

address of the plurality of destination addresses;




nunber of cells of a plurality of transitions, the destination address for
each cell of a transition being substantially simlar; ang ram
assenbl er operable to: assenble the payl oads according to tﬁe arrangenent ;
generate a datagram conprising the conpression control block and the
assenbl ed payl oads; and transmt tQ% datagram 5. The cell header
conpression systemof claim4, wheréin the cells conprise a plurality of
asynchronous transfer el.ls...6. The cell .header conpression system of
clai m 4, furtﬁ%%Q@%ﬁﬁPﬁ%ﬁﬁﬁﬁg%m%gﬁ@gggﬂF&ngﬁggﬁﬁp sing: the sorter; the
conpr essi on n@ehupiag thabells atdaRtinkab B LMN RGO Slliler ocll Feadddie cel | header
conpression systemof claim4, wherein the sorter is operable to sort the
cells according to the cell headers by: conparing the cell headers of the

cells, a cell jhead I, Sl dest i nati.on. dress of the.plurality of
destination addres g%es ;%quéaﬂ un%%g%ﬁ%onzgsmeor{%rﬂaf’?ﬁé” hﬁrelﬁll Sﬁl;sé"imlt@lfp of
subst ant isiilaycellihgddeR Corfitlsts siBsae#1B, sinfitel desGh-BPadagsdelle cell's according to

the substantially simlar cell headers. 8. The cell header conpression
systemof claim7, wherein substantially simlar cell headers conprises

substanti al I 'y gsi mi Lf?%F?ﬁ?ﬁ@?ﬁ%ﬁf&&g‘ggygf%&‘gffsf&’“zﬁ“i‘gyeo Iel(:(gnﬁ%n%%gear conpr essi on

system of claim 4, I'sin r conpressi on nodul es
conpri si phualigy dficorspressipnpibédes comprdshil e operable to store a first nunber of
bytes for each cell header of a first group; and a second conpression

modul e oper abP&r gorgressign module epsmblrupsierc affrstmymber of bytesdfgeepch edl | header of
a secondh&mgqgaﬁ%pgwﬁn&ﬁil header conpressi.on system conprising:

a second compression module operable to store a second number of bytes for each

cell header of a second group.

10. A cell header compression system, comprising:
a sorter operable to:

receive a plurality of cells, a cell comprising a cell header and a payload;
and

sort the cells according to the cell headers;

a compression module operable to generate a compression control block
describing the cell headers and an arrangement of the payloads according to the cell
headers, the compression module operable to generate a compression control block by:

determining a number of cells of a subset of cells, each cell of the subset
having a substantially similar cell header;

writing the substantially similar cell header to the compression control
block; and

writing the number of cells of the subset of cells to the compression
control block; and

a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the

- assembled payloads; and




a sorter operable to: receive a plurality of cells, a cell conprising a
cell header and a payl oad; and sort the cells according tol%ﬁ&mﬁﬁhg
headers; a conpression nodul e operable to generate a conpression control

bl ock describing the cell headers and an arrangenent of the payl oads
according to the cell headers, thg%fonpression nodul e operable to generate
a conpression control block by: determning a nunber of cells of a subset
of cells, each ceIMﬁg .%g §ubset having a substantially simlar cell
header; writing thé substantisalty similar cell header to the conpression
control block; and witing the nunber of cells of the subset of cells to
the conpression control block; and a datagram assenbl er operable to:
assenbl e the payl odueslldetisr epmmpstion wyhlemeapmprigarent ; generate a datagram
conpri sing th% commpression control block and the assenbled payl oads; and
16 June 2006 24 {7 apsmt t he datagram 11. A cell header conpression
system conpri si ng:receire 8 @hitAity STRENADEA bpridiRGEled Bedledndadhylbad; of cells, a
cell conprising a cell header and a payl oad; and sort the cells according
to the cé headers; a conpressi on nodul e operable to generate a
conpressi on contr ol i.bin he,cel |l headers and an arrangenent
of the payl oads acé%?%@%éhfggd%gtgg??dhﬁggﬁﬁrs; and a dat agram assenbl er

oper abl e to: assenfleemphssidgpayddardperasie & ghdtfle hRQuipessdhlcONPEBREE ; generate a

dat agram conpri si ng_t he conpressi on control block and the
describing the cell headers and an arrangement of the payloads according to the cell

headers; and
a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the
assembled payloads; and
transmit the datagram, wherein the datagram assembler comprises a

latency timer operable to terminate assembly of the datagram after a predetermined period

of time,
12. A cell header compression system, comprising:
a sorter operable to:
receive a plurality of cells, a cell comprising a cell header and a payload;
and

sort the cells according to the cell headers;

a compression module operable to generate a compression control block
describing the cell headers and an arrangement of the payloads according to the cell
headers; and

a datagram assembler operable to:

assemble the payloads according to the arrangement;

generate a datagram comprising the compression control block and the
assembled payloads, wherein the datagram further comprises a cyclic redundancy check
character used to check the integrity of the datagram; and




assenbl ed payl oads; and transmt the datagram wherein the datagram
assenbl er conprises a latency tinmer operable to terninate1ﬁ§ggﬂﬂbg of the
datagram after a predetermined period of time. 12. A cell er
conpressi on system conprising: a sorter operable to: receive a plurality
of cells, a cell conprising a cellzgeader and a payl oad; and sort the cells
according to the cell headers; a coiipressi on nodul e operable to generate a
conpr essi on controkn£§(¥a% gpscribing the cell headers and an arrangenent

of the payl oads accordin ?bgPﬁb cell headers; and a datagram assenbl er
operabl e to: assenble the payl oads according to the arrangenent; generate a
dat agram conprising the conpression control block and the assenbled

payl oads, whel&in gﬁ@“&ﬁﬂ@gpaﬁﬁﬁﬁmww%ﬁm@@m@ﬁﬁgés a cyclic redundancy check
character usegs&&x&%%%ﬁt,he integrity of the datagram and 16 June 2006 25
transmt the datagram . A cell header conpression system conprising: a

sorter operabl e torectieeepMAliey ob bdllsal dell Yor@prise@lal c8ll héad&rahd a pofAaR; Si ng a cel |
header and_ a payl oad; and sort the cells according to the cell headers; a
conpress?%% nodul e operable to generate a conpression control bl ock

descri bing the Celkmpﬁégﬁgim&ﬂﬁ.ﬁpmgﬁﬁﬁ% pent of the payloads according to
and a 4 er’

the cell headers; atagrdm asse operabl e to: assenble the
payloads_accordingabamMBQMamkﬁﬂgeﬁﬁﬂmémgﬁﬂﬁﬁaﬁemﬂmdﬁbﬁgﬁﬁmlmaﬁprising t he
conpress hgsgﬁb%ggnEhL Oclell %legi%rks 3?19 danta?'rgngement of the payloads according to the cell
headers; and
a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the
assembled payloads; and
transmit the datagram; and
a receiver operable to:
receive the datagram transmitted by the datagram assembler;
identify a compressed cell header of the compression control block as
associated with at least one payload;
decompress the cell header; and
prepend the decompressed cell header to the at least one payload associated with

the compressed cell header.

14. A cell header compression system, comprising:
a sorter operable to:
receive a plurality of cells, a cell comprising a cell header and a payload,
wherein the payload comprises encrypted data; and
sort the cells according to the cell headers;
a compression module operable to generate a compression control block
"describing the cell headers and an arrangement of the payloads according to the cell

headers; and




assenbl ed payl oads; and transmt the datagram and a receiver operable to:

receive the datagramtransnitted by the datagranlassenbleraﬁbﬁﬁggd y a
conpressed cell header of the conpression control block as "associated with
~at | east one payl oad; deconpress the cell header; and prepend the
deconpressed cell header to the at:%past one payl oad associated with the
conpressed cell header. 14. A cell "header conpression system conprising:

a sorter operg le to. receive ﬁ?gLurality of cells, a cell conprising a

cell header an %gpgﬁsgg STOPRAEF & n the payl oad conprises encrypted dat a;

and sort the cells agesble tHepgylbdds 4d26rdERld thDRAMBESnt; 2 Cconpr essi on nodul e
operable to generate a conpression control block describing the cel

headers and an ar r £atf&endategrarp Gemprisiedhel sorensessiprl condrol bockhandded | headers;
and 16 Jgg@mggﬁgnﬁgmgmﬂ@tagran1assenbler operabl e to: assenbl e the payl oads
according to t arrangenent; generate a datagram conprising the

conpr essi on cont r oltraldnficke dbgratine assenbl ed payl oads; and transmt the
datagram 15. A cell header conpression system conprising: a sorter
operable to: receive a plurality of cells, a cell conprising a cell header

compr eoe) on madl o AaubaliiZoifeln iR R, 0% On control bl ock
descri bi ng t hesaerbpddder s and an arrangenment of the payl oads by repeating
the foll ow ng . )
receive a plurality of cells, a cell comprising a cell header and a payload;
and
sort the cells according to the cell headers;
a compression module operable to generate a compression control block
describing the cell headers and an arrangement of the payloads by repeating the following
for a predetermined number of cells:
determine a number of a subset of the cells, each cell of the subset having
a substantially similar cell header;
write the substantially similar cell header to the compression control
block; and
' write the number of cells of the subset to the compression control block;
and
a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the
assembled payloads; and

transmit the datagram,

16. The cell header compression system of claim 15, wherein the cells

comprise a plurality of asynchronous transfer mode cells.

17. The cell header compression system of claim 15, further comprising an

encapsulator comprising:




for a predeterm ned nunber of cells: determne a nunber of a subset of the
cells, each cell of the subset having a substantially Sinﬁk?ﬁnéﬁﬂ header ;
wite the substantially simlar cell header to the conpressioh cog r ol

bl ock; and wite the nunber of cells of the subset to the conpression
control block; and a datagram asse er operable to: assenble the payl oads
according to the arrangenent; generdte a datagram conprising the
conpression ¢ ntrgl_block and the assenbled payl oads; and transmt the

dat agram 16. 8"%el | header conpressi on system of claim 15, wherein the
cell's conpri $@ B3mpletticAlchdaleOdndasynchronous transfer node cells. 17. The
cell header conpression systemof claim15, further conprising an
encapsul at or d¢hsrfsiagreinpepembler. June 2006 27 the sorter; the conpression
nodul e; and the datagram assenbler. 18. The cell header conpression system
of claim 15, wherein the sorter is operable to sort the cells according to
the cell headeBs byhe 6ANRARINGmbR&iRSy el @R RIS 19w G€lshtr i@ Cel | header
conprising a destination address; identifying a plurality of substantially
sim | ar @egthin@sebiie ey peconling tothe c¢lbheadsrs by: headers; and grouping the cells
according to the substantial im | ar destination addresses,.. 19. The cel
header conpr eggrfl%aﬁn%)%}lsetcg%hg?d%l Ozit%] 5% & G thﬁ’%‘% EWP&%%’S%P&{I% urality of
conpr essia@diessodul es conprising: a first conpression nodul e operable to

store a first nunber of bytes for each cel
identifying a plurality of substantially similar destination addresses of the cell

headers; and

grouping the cells according to the substantially similar destination addresses.

19. The cell header compression system of claim 15, further comprising a
plurality of compression modules coniprising:

a first compression module operable to store a first number of bytes for each cell
header of a first group; and

a second compression module operable to store a second number of bytes for each

cell header of a second group.

20. The cell header compression system of claim 19, wherein the sorter is
further operable to:

compare the cell headers of the cells;

identify a plurality of substantially similar destination addresses of the cell
headers;

group the cells into a plurality of groups according to the substantially similar
destination addresses; and

select the compression module in response to the number of groups.

21. The cell header compression system of claim 19, wherein the sorter is
operable to select a compression module by selecting a previously successful compression

module for a predetermined number of cycles.




header of a first group; and a second conpression nodul e operable to store
a second nunber of bytes for each cell header of a secondlgﬁ 0. The
cell header conpression systemof claim 19, wherein the sortér 1S Tfurther
operabl e to: conpare the cell headers of the cells; identify a plurality of
substantially simlar destination afdresses of the cell headers; group the
cells into a plurality of groups according to the substantially simlar

destinati on addres ; and _select the conpressian. ule in response to the
nunber of gro%gs. §%§ ?%e 8§%i°ﬁ%gﬁ§¥mc nﬂ?@§’i%ﬁ“§§§téﬁ$§?léﬁ%in119,

wher ei n tchepreaiohaontrd bl@ReHAPRs bLomBlcRsd cdl BATR' RE&LO oMb by sel ecting
a previously successful conpression nodule for a predeterm ned nunber of
cycl es. Tenshingofadiys bylg hoagler, 7 fpur byi¢ heafiesentbyes binperadersings ofpalfiste of cl ai m 15,
wherein the. conpression control block conprises a conpressed cell header
selected froma group consisting of a five byte header, a four byte
header, a three byte header, and a of half byte header. 23. The cel

header conpression_system of claim 15, wherein the conpression control

bl ock descri beéd a gibfirealli tgader cermpressivat Poismaddr daiged 55 ovhegsimdber of cells
of a pl urglity:.Qf L ) inat S r each cell of a
transitiSﬁ&%g¥ﬁgco%ﬁ%?%%%%%%ﬁ?igEﬁﬁ@ﬁi&?ﬂ%%&%ﬁﬁgggéﬁvgﬂ%g érmggnpression
syst em ofceltslofib piuddity offetisitions, iealestmbitgraddress dssacidet lof £ GapitibeBSng | at ency
timer operable to term nate assenbly of the datagram after a predeterm ned
peri od ofUtsipielly siilatrhe cel | header conpression system of claim 15, wherein
the datagram further conprises a cyclic redundancy check character used to
check the integrity of the datagram 26. The cell header conpression
system of cl a#n 15 Theiedihiendes oofpypression @ystem of claim 15, wherein the datagram

assembler comprises a latency timer operable to terminate assembly of the datagram after

a predetermined period of time.

25. The cell header compression system of claim 15, wherein the datagram
 further comprises a cyclic redundancy check character used to check the integrity of the

datagram.
26. The cell header compression system of claim 15 further comprising a
receiver operable to;

receive the datagram transmitted by the datagram assembler;

identify a compressed cell header of the compression control block as associated
with at least one payload;

decompress the cell headers; and

append the decompressed cell header to the at least one payload associated with
the compressed cell header.

27. . The cell header c\ompression system of claim 15, wherein the payload

comprises encrypted data,

28. A method of cell header compression, comprising:




recei ver operable to: receive the datagramtransmtted by the datagram
assenbler; identify a conpressed cell header of the conpreﬁﬁhaaaﬁﬂ%trm
bl ock as associated with at | east one payl oad; deconpress thé ce header s;
and append the deconpressed cell header to the at |east one payl oad
associated wwth the conpressed cel], header. 27. The cell header
conpression system of claim 15, whefein the payload conprises encrypted
data. 28. A od of . cel | der .conpressi.on, c ri.si.ng: 16 June 2006 29
recei ving a g‘l% %‘?Q%gtafl% t}(rzoetjl?’%lgsja%‘fngﬂqﬁg%%@ihﬁa&leﬁmggg?ﬂ%gader and a payl oad;
sorting the cebtisg e eelkdbddlideqo thBeeliRhderfieader s; sel ecting a conpressi on
module froma plurality of conpression nodules by selecting a previously
successful corfpledissiaotwmprritiorempdile fopr e gbradibnphetpmssitre moddles by cl es, the
pluralit . i 0 | es conpri Si afir conpr essi op nodul e
operable¥9%%£g%ﬁ%gg&gb?%%&%%%ﬁgymgﬁﬁ%f?%%mgg?aéﬁ%%k8@P7iﬂ§%ﬁ%PPof a first
group, angkcle, stecsiadlity CINPmeREiANmoMt| @nPRhAR! Bstt @mPletidh Ro&REond nunber
of bytes for each cell header of a second group; generating a conpression
control SPERNe i9sioes 3 frstiymbprof bipy foneaghieqlidheaderiofafirst grqupmgé ressondbf t he

payl oads | I e r.s. b rating t o essi on

Cont rol BT apretaiedt oh i dorc LSBT By B8 LBeRBIPEE T e

payl oads seadgrdupyg to t he arrangenent; and generating a datagramwith the
conpressi-on control block and the assenbl ed payloads. 29. A nethod of cel
header conpr eSEIHHIE GofsrArespipRy copleol dlagk nipsaaibiguipa cel heaserscaad| an g cel
havi ng a oad; | | | ording to the
cel | heaafe}%l ;mgg}gﬁgglgp %%diac?%ﬁn%g%g%e S%P%e%%ét%?bd{ Q’ﬁ %tc t%ecg%l feﬁﬂ?lng t he cell
header s anmrobblockasing rigeetendd compreftibnpapthieads according to the cell headers,

t he conpression control bl ock )
assembling the payloads according to the arrangement; and

generating a datagram with the compression control block and the assembled

payloads.

29, A method of cell header compression, comprising:

receiving a plurality of cells, a cell having a cell header and a payload;

sorting the cells according to the cell headers;

generating a compression control block describing the cell headers and an
arrangement of the payloads according to the cell headers, the compression control block
comprising a cell compression header selected from a group consisting of a five byte
header, a four byte header, a three byte header, and a half byte header;

assembling the payloads according to the arrangement; and

generating a datagram with the compression control block and the assembled

payloads.

30, A method of cell header compression, comprising:

receiving a plurality of cells, a cell having a cell header and a payload;

sorting the cells according to the cell headers;

generating a compression control block describing the cell headers and an

arrangement of the payloads according to the cell headers, the compression control block




conprising a cell conpression header selected froma group consisting of a

five byte header, a four byte header, a three byte headerq6qggegxgalf byte
header; assenbling the payl oads according to the arrangenent; an

generating a datagramw th the conpression control block and the assenbl ed

payl oads. 30. A nethod of cell hea conpressi on, conprising: receiving a

plurality of cells, a cell having a cell header and a payload; sorting the

cells ac Q@thgg gte;?\luglﬂg of %Létmgﬁwgdﬁﬁl%ésesg%rr]%rr?‘ugrbglgota eﬁ%) ﬁeragjiu%ilhog 8F ontrol bl ock

describing t aders and an —arrangenent o s accordi ng

t o the cetahsitiesdierdestintiive addrags feesdhaRll 60Nt ion e kubl@nsin 6imd@6 30
describing a plurality of destination addresses for a nunber of cells of a
plurality of 2¥RRéEethrloadsgecoring tp isrrangemenseeds for each cell of a
transi tion beigaritPS! ARkl tith HdTdiBlescioR SHEIPLATL NG, Raxbagds accor ding
to the arrangenent; an enerating a aiagran1mn the conpressi on control
bl ock andgaglbelsassenbl ed payl oads. 31. The nmethod of cell header
conpression of claim 30, wherein the cells conprise a plurality of
asynchronous transfer node cells. 32. The nmethod of cell header conpression
of claim 30, wher eirile bEAsH bt Bl ndafif? BblHUMIR 35, whediff il s Lhe cel | s at
a switch; and transmtting the cells to an encapsulator, the encapsul at or
conpri si momprisa aplyrdigrof agmdompnesssinmatedelse; and a datagram assenbl er. 33.
The met hod of cell header conpression of claim 30, wherein sorting the
cells according to the cell headers conprises: conparing the cell headers
of the cells, ce IS I ! &sanPf the
plurality of ggstiEg%?ﬁﬁggggﬁggggg?h@%%ﬁ?§§§¥h%ﬁgﬁﬁpﬁ?gﬁfgy 029

subst ant itlelcels coinpiiidesir cel | headers; and

receiving the cells at a switch; and

transmitting the cells to an encapsulator, the encapsulator comprising;
a sorter;
a compression module; and

a datagram assembler,

33. The method of cell header compression of claim 30, wherein sorting the
cells according to the cell headers comprises:

comparing the cell headers of the cells, a cell header comprising a destination
address of the plurality of destination addresses;

identifying a plurality of substantially similar cell headers; and

grouping the cells according to the substantially similar cell headers.

34. The method of cell header compression of claim 33, wherein identifying

a plurality of substantially similar cell headers comprises identifying substantially similar

destination addresses.

35. The method of cell header compression of claim 30, wherein sorting cells
according to cell headers comprises:

comparing the cell headers of the cells;




grouping the cells according to the substantially simlar cell headers. 34.
The nmet hod of cell header conpression of claim 33, mhereinlgqgﬂg%dﬁging a
plurality of substantially simlar cell headers conprises identifying
substantially simlar destination addresses. 35. The nethod of cell header
conpression of claim 30, wherein sqﬁ;ing cells according to cell headers

conprises: conparing the cell headers of the cells; 16 June 2006 31
identifying at.|east bstantially simlar destinati addr esses of the
cel | headers;“&g%%gﬁﬁéwgﬁig%bﬂﬁngI %X%“ ﬁ?ﬁ%ﬁ?@a ﬁﬁ?dﬁﬁéea ording to

the at | @eslersi w0 substantially simlar destination addresses; and
sel ecting a conpression nodule in response to the nunber of groups. 36. The
met hod of cel ErHBiagdke cdlipingssipbmalitt of [gziups 3cnording tohthe a8 derst i ng
generatiggﬁggﬁﬂﬁgﬁgﬁéﬁﬁy.%&)g%&%&%LEQ£ock using a plurality of conpression
nodul es conprising: a 117 St conpressi on nodul e operable to store a first
nunber of byt ededing a esgtessioh inoduieiad@poreé todhdubbr FERUpS. and a second
conpressi on nodul e operable to store a second nunber of bytes for each
~cell header of a second group. 37. The nethod of cell header conpression of
cl ai m 36, whergin | i.ng to .cel eaders conpri ses:
conpari ng thesg'el I ﬂé?&@rgds Sg%eh'ﬁﬁ%&ggﬁpg%wlg%%n?l?l?lyéohgjr%erpﬁoﬂl arr y of
subst ant igadelaying it tmiipressiba cheat elgk wgihe WPplaglifyhel eRlpr@sibddded| urality of
groups according to the substantially simlar cell headers; and sel ecting
a conpr e$STIH™odul e i n response to the nunber of transitions. 38. A nethod

of cell headet g i hel Cor V] I i f cells, a
cell having a clgsﬂ ﬁegsgégg&gﬁ‘ggg pé’iﬁtgg‘éﬁe ae%%rnt nﬁ% O?Rgesgfgﬂagﬁé%lgordi ng to
t he cel | htxdedér itst group; and _

a second compression module operable to store a second number of bytes for each

cell header of a second group.

37. The method of cell header compression of claim 36, wherein sorting cells
according to cell headers comprises:

comparing the cell headers of the cells,

identifying a plurality of substantially similar cell headers;

grouping the cells into a plurality of groups according to the substantially similar
cell headers; and

selecting a compression module in response to the number of transitions.

38. A method of cell header compression, comprising:
receiving a plurality of cells, a cell having a cell header and a payload;
sorting the cells according to the cell headers:
generating a compression control block describing the cell headers and an
arrangement of the payloads according to the cell headers by:
determining a number of cells of a subset of the cells, each cell of the
subset having a substantially similar cell header;

writing the substantially similar cell header to the compression control

block; and




generating a conpression control block describing the cell headers and an
arrangenent of the payl oads according to the cell headers 935“é?§d“@“ ning a
nunber of cells of a subset of the cells, each cell of the subset having a
substantially simlar cell header; witing the substantially simlar cel
header to the conpression control Q€ock; and 16 June 2006 32 witing the
nunber of cells of the subset of cells to the conpression control block;
assenbl i ng the payl _ga ccondin 0 e arrange t;. and generating a
datagramwi th the ggﬁrrlg élgesﬁ?ug%)ercgﬁ‘feﬁ%l&ﬁ “oc Segﬁgc?qﬁgo e RBrEen payl oads.

39. A sysbtmmlbibckcel | header conpression, conprising: neans for receiving a
plurality of cells, each cell having a cell header and a payl oad; neans
for sorting t[esepblinzdhenaylordipergrding to the agEgemenb4aér s; neans for generating a
conpression ¢ I e Lhi he cel e n rrangenment
of the payloaggk%@%%9&?%%m§5§@LEBSQEP&ﬁ%%H§¥%?P@ﬁ%:%%&%?%E%ﬁgﬁﬁcontro

bl ock desgeyloddi.ng a plurality of destination addresses for a nunber of cells
of a plurality of transitions, the destination address for each cell of a
transition being substantially simlar; neans for assenbling the payl oads
according to khe aryr ; d ating a datagramw th the
conpr essi on cgﬁtroﬁiggggEﬁgﬁgmgﬁgmﬁg%%%%%§£§£%%%Ioads; and neans for
transmtting nkessdidt ageiginy a4luraldy ©€ ctlishemt eell Goviy esdl aadaystiem
‘conprising; .a sorter operable to: receive a plurality of asynchronous
transferpgﬁﬁé?cells, each cell conprising a cell header and a payl oad,;
compare the Cgldni6adans ol IgoRflhsinccdfitbidy a plurality of |
substantially simlar c Fﬁ %ea ers; and group the cells into a plurality of
gr oups. accor dimegpstfer getezatiig b somapredsmh leyntrol block describing the cell headers and

-

an arrangement of the payloads according to the cell headers, the compression control
block describing a plurality of destination addresses for a number of cells of a plurality of
transitions, the destination address for each cell of a transition being substantially similar;
means for assembling the payloads according to the arrangement;
means for generating a datagram with the compression control block and the

assembled payloads; and means for transmitting the datagram.

40. A cell header compression system, comprising:
a sorter operable to:
receive a plurality of asynchronous transfer mode cells, each cell
comprising a cell header and a payload;
compare the cell headers of the cells;
identify a plurality of substantially similar cell headers; and
group the cells into a plurality of groups according to the substantially
similar cell headers;
a plurality of compression modules operable to generate a compression control
block describing the cell headers and an arrangement of the payloads according to the cell
headers, the sorter further being operable to select a compression module in response to

the number of groups, the compression modules comprising;




simlar cell headers; a plurality of conpression nodul es operable to
generate a conpression control block describing the cell Wﬁﬁﬂﬁkiménd an
arrangenent of the payl oads according to the cell headers, the sorter
further being operable to select a conpression nodule in response to the
nunber of groups, the conpression ul es conprising; 16 June 2006 33 a
first conpression nodul e operable t0 store a first nunber of bytes for

each cell header of first group;,and econd .c r essi dul e operable
to store a second fu té@“@Fﬁg§fﬁ hkﬁ@?mﬂﬁiﬁgggﬁﬁh%gggg?Dtgﬁgﬁgﬁcond gr oup;
and a dateag@iRNhaisenrbhiel gapesmbl e to: assenbl e the payl oads according to
the arrangenent; generate a datagram conprising the conpression contro

bl ock and the ass@ntoadicoympyisgarisodubnebetablgtossiire a sdsenddmimbgr dbytes

for each cell header of a second group; and
a datagram assembler operable to:
assemble the payloads according to the arrangement;
generate a datagram comprising the compression control block and the
assembled payloads; and
transmit the datagram.




