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TECHNICAL FIELD OF THE INVENTION
This invention relates in general to the field of data communications and, in

particular, to compressing cell headers for data communication.

BACKGROUND OF THE INVENTION

As communication needs increase, data communication technology has become
more important. One deficiency associated with known data communications systems is
the inefficiency of transmitting information over satellite broadcast systems. As
technology has progressed, the computational costs of encapsulating data for satellite
transmission have been significantly reduced, but satellite communication costs, which
are measured as dollars per bit, have not. Consequently, known data communications

technologies are not satisfactory for many uses.

SUMMARY OF THE INVENTION

In accordance with a first 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; 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.
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. 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 compression control block and the assembled

payloads; and transmit the datagram.

In accordance with a third 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 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
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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
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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




arrangenment; generate a datagram conprising the conpression control block
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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




assenbl e the payl oads according to the arrangenent; generate a datagram
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‘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




cell conpression header selected froma group consisting of a five byte
header, a four byte header, a three byte header, and a hakf yhyd shogeader ;
assenbl i ng the payl oads according to the arrangenent; and generating a
datagramwi th the conpression control block and the assenbled payloads. In
accordance with a thirteenth aspect, of the present invention, there is
provided a nethod of cell header conpression, conprising: receiving a
pluralit f.cells el | . hayin cell header .and a payl oad: sorting the
el | s aciieRpghsle e apmoR Sherams: 1 Fumarars mytde compiatst BRt cont r o
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transitiqns, Hhhe 16 June 2006 |e ti nation, addr for cell of a
transitigﬁiﬁgﬁ%gmguﬁgf?%?&&FP%EQPﬁgﬁég?mé*? fﬂﬁﬁgﬁﬁ%‘“ﬁﬁﬁﬁﬁgas accordi ng
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t he presénatral Blpeknand ghe assembledpaylpads; and tepaemit the dasagmsel of cel | header
conpression, conprising: receiving a plurality of cells, a cell having a
cell header and a payl oad; sorting the cells according to the cell headers;
generating a conpression control block describing the cell headers and an

. arrangenent of the payloads according to the cell headers by: determ 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
cell header to the conpression control block; and witing the nunber of
cells of the subset of cells to the conpression control block, assenbling

t he payl oads according to the arrangenent; and generating a datagramw th
the conpression control block and the assenbl ed payl oads. I n accordance
with a fifteenth aspect of the present invention, there is provided a
system of cell header conpression, conprising: nmeans for receiving a
plurality of cells, each cell having a cell header and a payl oad; means
for sorting the cells according to the «cell headers; neans for generating
a conpression control block describing the cell headers and an arrangenent
of - t he payl oads according to the cell headers, the conpression control

‘bl ock describing 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 the arrangenent; nmeans for generating a




datagramwi th the conpression control block and the assenbl ed payl oads; and
means for transmtting the datagram |In accordance with algijéﬁeeﬁj%h aspect
of the present invention, there is provided a cell header conpression
system conprising: a sorter operable to: receive a plurality of
asynchronous transfer node cells, each cell conprising a cell header and a
payl oad; conpare the cell headers ©of the cells; identify a plurality of
substantially simlar cell headers; and group the cells into a plurality
of groups according to the substantially simlar cell headers; a plurality
of conpressi oMt ehdhsl ARENARE Baf Be BEDKaghenfito RO HRIRASS tHRArtGRAL r ol bl ock
describing the cell headers and an arrangenent of the payloads according
to the cd&efigyeadispsiptionyandepims induded harpindingsopeetrall| of theexemplesct a

conpr essn%g %@d@%@lﬁnﬁ%%d@aﬂti Srmdul e in response to the nunber of groups,

the conpre §%0h° s es conprising; a first conpression nodule operable to
store a first nunber of bytes for each cell header of a first group; and a
second conpre55|on nDduIe o-erable to store a second nunber of bytes for
each cel BRIEGEBESCRIPTION o WINGSnd a dat agram assenbl er operabl e to:
assenbl e t he nt dat agram
conpri si ng thggﬁ%&grr%ggs gt%%%éorﬁn%d&% %ﬁ%gﬁés@n?gﬁgrﬁ@nag%gsn%ﬁﬁ%g %%@I oads; and
transm t adlaetagaf efirant is2nott mede foehid filloingadivaiptiag efkeay cddgunceddi | y appar ent
to one skilled in the art from the figures, descriptions and clains

i ncl uded%ﬂéﬁaﬁconmawéng@mgs BYWhith: of the exanples may provide technical
advant ages. Rk conpl ete

under st andi ng o t he pres-ega?égl‘n\})e Qﬁg@@@%ﬁ?&sﬁgce ag%égand advant ages,
reference i s REVWRIBdeilltioratel enf@linplel mghdliefe forddhizdg, cell@ k@odrdii @ONj uncti on
with the acco_ anyi ng draw n in which: FIGURE 1 illustrates an exanple
syst em f 80s Vé‘érg]@hﬁ @éﬂdFm%%raFGE‘P?SSWFI GURE 2 illustrates an exanple

met hod for or gpitigt Simlar cell
headers for cgrrpr esgggﬁgtéﬁ%ﬁé%%%qus?r ?%@gﬁ%lﬁ(%% € of a three byte
conpr essi on NBHIRE 4Filikikdfesdan lekdngile af esgaalringxediplweitkd com@@esionl ng cel | s

W thin cg ression buffers; FIGURE 5 illustrates an exanple nethod for
using th ‘r‘%‘%tem of FIGURE 1 for

FIGURE 5 illustrates an example method for using the 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.




conpressing cell headers; and FIGURE 6 illustrates an exanple method for
using the systemof FIGJRE 1 for deconpressing cell headeﬁ)él 1(1%@%% 2006
WD 03/ 063397 PCT/ US03/ 00327 3 DETAI LED DESCRI PTI ON OF THE ] FI GURE 1
i1lustr exanpl e system 10 for conpressing cell headers. System 10

i ncl ude‘g’bgﬁ”g%?%-"er 12 that receives cells 14 froma sWUCRSPEY sorter 12 may
be operable to sort cells according to the destination addresses of cell
headers and determne an 5 appropr3 ate nodul e for conpression. This

determ nati on nmay be nade by counting the nunber of cells with

subst aEBULEDDERCEIAPTRAY DFEadpRAWINGS el ecting a conpression nodule to
optim zZe conpression. A datagram that 1ncludes a conpression control bl ock

(CCB) may FKER®DE illustratenmeexample systemdf foromprassie agl kegderd nSHEUl e.  The

dat agr gm.| ' ' el S ' e a portion
of an %P @%%%G%W%%n‘é s\%%ﬁiyf%%lﬁgg‘gé&aﬁl $o§§:§t} Qg{rﬁxeA%ésmv'\ft'ch and

Dat a Tes mow akliEaecoptimnto (HOTds)inatibl Bddrasses obnelbdbatdrs pidydéteralineyat o an ATM
network switch a support e or npre network users with er nanent or
5 1 onemPopiG EOAGe T o Resaap. AR e htonR R todr b raPtrachE e a

swi t ch phfbasofichilsueiin sibfshiialy Fh@aRbelheaddts HANIEMNLGbohbretsRoEId! € for cel |
transit 15 through the network by reading incomng cells, updating cell

header to aplénizacompressiond A siagiam that inelades @ qospressign cetioh flock (GEB} f ace
toward i est| I Qn. . S\ t ' L ypes of
it or g Fleb (50 RGeile, B NN cbbher O RN, | e Rk 4 REET D)
| nt er f acesnbibttdd forecivie\26.i s an i nterface point between ATM end users and a

i vate ATM_,swi t or .between a priv ATM swit c d.the. lic carrier
b ATM not worHem K0 Ry i7eEH R FPHRRaRE 2 B T oo AR SR AREHEL et ned. as
the infeniiame PBVVSERN MO Dhed mhﬁn@mﬁ@meﬁmm%nmrdfe eBnedred depi cted as

a "cloud" where the user data is presented to the network at one end of
the cl ebysicatyido amATMmetworly sveiteh) and meay sypportenedr Jurre AaWORg R ssion to

1 Sl (BRI by on BB A B B 1 © o0
| ocat edwiith 6 es ditigaated imFIGIREC]. oAd, AEMdswitheis vaspordiblenfor dnﬁ fomsisi de t he
THOT vty e esta, by eading ooming cots whaatig Soiindhls AAMRAAGS afa N
: ‘switching the cells fo an output, interface towards their destination. An ATM switch
supports 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




may be contained within a permanent virtual circuit (PVC) which allows
direct connectivity between sites. The ATM cells may be p%‘fﬁzﬁjeidb an open
| SO Mul ti-Protocol Encapsulation 30 (MPE) datagram for transm ssion over a
comuni sl ink, including the Gobal Broadcast GBS)
satel | ﬁgtﬂll”%%s The GBS ground segnment uses ATM cel F(?’F{ggds{fpﬁsé under | yi ng
data transm ssion units for broadcasts. Because the ATM cells may be packed
16 June 2006 WD 03/ 063397 PCTI US03400327 4 in an AVE datagram system 10
may be conpliant with the Digital Video Broadcast (DvB) standard. The DVB
st andar o irsMPEsUsagtangsystem wnenagiaiei seiplianf with ghd Bligital Wideu rBroadcagins such as

digital ev' on a d ser es The standard pronmul gated. is fromthe
| nt er na @? @rnl 2[%? ﬁ&(%f rfaa?cﬁt%é?’idog‘? ther delseery &1
El ectr OaEﬂﬁﬂﬂhéhﬁbns R W 'té?&nsflcﬁmnld)ﬁaﬁfseﬁ/i&@ d@ﬁ@aandbfa ﬂnh]ﬁulgété&lﬁt rated

exanple, cells 14 may conprise ATMcells that may be fty- three bytes in

| engt h. fram dhe i[nt;ematmal Dmganwatmm@r Saandardizetiond daterationab ElwtreTezcbmpalheader The
rgnai ni g sE;%ﬁ R8s, payl oad. Accordingly, a cell 14 may incl ude.
forty-erg tfes pay oad. Cells 14, however, nmay conprise any suitable

type and si zIﬁﬂma‘ 11h:leﬂrdted Stuenple) célisviet iy eommde ATEfcels it kaglae fftydest i nation
address_.in of _ address. bits ress and c¢ontr ol its of cells
on a UNPeE rl?tyg g"é‘rgrt:l?'a %Ftl}’d’gm& %?qlﬁdnﬂp&ﬁ/ Yo e ce'ﬁ]( hepdsyr. rtual Path
- 1 denti fieRbin{ngR) @aﬁéﬁ Rl paGlaa N Alocdr@RBlyl hicenl 14\ ﬁd?ﬂiﬂyoe’i% tType (PT),
a Cell Loss gfl%?sl tcég ) (b@,pagir?d a I{-)l‘(:'-:al{de?lty rrcor Cont))rlcl)llC HEC he Generic
8

Fl ow Cofsodpayleagy WEVeL.URRYICOTRE Se @N@Wt@b? tvmudlstzy Dﬁ?pllrrﬂlhﬁl pl e

t f. | t
105G et pal Bl s § bainslOf SOhES'TEs wil &t AeRBRleS, U8 FT &Y A
t he \/ raddabs ﬁdaumn‘ebl Hmien?tceﬂs @1 a UNE ifierfage ning unﬁvxde desaicrinFowoGomtfol cel | 14 as
cel |l t S TM switches, 1 i ves toward its
dest | na(tG @%?@H@ﬁ%mﬁa %ﬁ!@g\} ggaqnﬁl ﬁﬁ‘@’fﬁ &&%b‘?% Xi?%@t%? cell 14
cont ai NETYSATeIBssE Prigfityq@1 Py, @hd d¥Meder Hior @%ht&oll(m) Prh@ Geheticl Fs cat es

whet her cell 14 should be di'scarded if the 20 cel 14 encounters extreme
congest@%@obﬁmi"ldeﬁb@@sfuﬂwom gﬁphtﬂﬁédqiﬁéfm mzlltmlmstau@es ﬂ@b&i@re a gingler Cont r ol

- galcula ggg gag It sel i grity of
tclae celfl hea er kﬁﬁghggl ﬁtgﬁ er ?qlﬁégv%gééﬁygo%as %p&e?‘%g ny swgt abl e type
- of i nf oYinaali Rath IdEhﬁéTteﬂdldIe mascmm&@iuﬁaﬂ ildyntﬂ?ﬂhbrmﬂﬂesﬁﬁﬁnoﬁ&ifl s wthin a
permanen virtu Circuj For exa HAJQM 6ch 16 is loca éed on the
edge ofc® A@’Fl\ﬁeﬁl ]&u]epsseé u P.|S§l‘1%q switc es as 1t moves towar

desunatlon The Payload Type indicates in the first bit whether cell 14 contains user data

_or confrol data, The Cell 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




25 differing destination addresses may have substantially the sane cell
header. For exanple, since the Virtual Path ldentifier andlﬁpgne\%fo%ual
Channel ldentifier bits define the next destination for ce t hree
byt es ' byt e header are redundant for cells 14 wth gi ven
Perrrang‘gr‘{%ﬁeﬁ%s%‘ﬁal Circuit address. For a typical brogﬁw&:’mg’%el lite
system such as d obal Broadcast System (GBS), it is comon to have | ess
than a handful of Virtual Path 30 3dentifiers as input. The satellite
broadcast systemcan re-map the external Virtual Path ldentifiers to a
singl e Mifldydl rédmbdy th 968 b id Rbping kAdshotHeLex¥inplel !t HRaddr BlgeObitiol er equal to
zero) for transm ssion to their receivers. Thus, Virtual Path Identifier

transi tfickhgeedrast be iransnitiet acrgss e VNI doy eels el 14CT wadw/ogepsiugtednd nay be

reduce -mappi ng. As anot her exanple, the Header Error Control
field ﬂ%éet%dﬁogrgcgg%¥é§nsmtted across the UNI for each cell 14. It can be

r e- const r uctied five byt heallebthisrlexves sy thzGGenkral Blofv Cntiol Peylbretibipe apéhi s | eaves

only th neral. Fl Control, .Pay| oad. Type, and, 5 (Cel | Priority bits

a_g bei rée‘ﬁﬁ? ?fﬁyg’\é%ﬁsgmg ‘i‘&?i“% c 8% i‘?{?gl %ff,?‘ d‘tff?rdﬂiyw"t%*ﬁs@s%étantia| ly

si m | arguhRAMRNP siffild: KA may SRD BorR e GoterdT IFRW Cortfdl WirtuMiCHatigdl Channel

Identifier, Virtual Path Identifier, Payload Tﬁge,eﬁand Cell Loss Priority.
S

Due t o Idensifier, cViigtralaPutly Idmtifiere PaylaertiToms a5 t(elh riogity 4 Dot 8 t_ﬁea Per manent
Vi T tual S eI e 1881 biardd il BY RS 13 hifh QP%gaﬁgﬁl Fhd Tt éég???”el ar

it
desti na{sl on agcﬁfesses even ere the actua recei ver rs. In
ot her enaynid @il todmid subdtatitindig einslandystinitimerddessen eveniwhescthe pitalicod Wi t hout

~heing identi . Subst ant i al simlar cell 14 headers may al.so include
38119 weeve: Qe preeapleb, eltole &apE moy e Gdio FRrbeBria e ve ool | s

- 14 fr onyigt BdinglflenthD aibEantfel kfnifef c&ID1 Pheadérd W ab tilvhsleksllawithal |y

simlar cell headers. The nunber of groups indicate the nunber 15 of

transi tdoBRenfeharaciprisies.t he Conpr ession Control Bl ock may account. Sorter 12

may then us ese. t i ) %nﬂ@i essi on
rm)d/ul e the ?gﬁ%sp% %ﬁ%medﬂoq ?@%ﬁlgég%ﬁgﬁéﬂt feksl2 oi anggfgso?rg?ggsi on
nmodul eszromg with subgtdniidkylsimilacceNiBadessn CEypsuitvbercof gt@ips Bolicatrthd @umber al so

erabl e to.count th unper of, cells.14 within ea r opp. lls 20 14
38" e iR dor e el orhreBtien il Blosk mialiaeeint sree el e
dat agr af@p tifise #aRHion chuR RicAARE & Which BempBRiondnstRlax@E adlsi 19 shoWl80 bytes in

.'Iength. This length is typical for . .
- be routed. ¢ 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




many commruni cations applications and conforns to the Digital Video
Broadcast (DVB) standard. Generally, seventy-six uncorrpregﬁgﬁlnecﬁolss 14 may
be organized within a 4,080 byte section. However, eighty-Tive payl oads,

whi ch %P’?ﬁ‘?ﬁﬁ” se forty-eight bytes, may 25 fit m;gygséggg? byt e

section. first payload in a 4,080 section is u ore the

Conpression Control Bl ock, a maxi mum of eighty-four ATM cel |l payl oads nmay
be stored in the 4,080 byte sectieon. Thus, in one exanple, conpressed cel
headers may all ow eighty-four payloads to be organized in a encapsul at ed

dat agr ah&dingIPoh e hddiIBYhdRE PydortérUIMi A prdicklyOftatéd)@oR@l 125miyt at switch
16. Wen eitghty-four total cells are collected in the 30 bu{fers, the data

pay| oadeuairibe pumberergels b et gontin siifes addresrgy and %?mS?)FhGSCQ,IS o and 36.
The datﬁ%{pggﬁ&%%?%ﬁmsé ﬁ@se‘iﬁﬂﬁﬁ@f(ﬁ}u@ﬁ &@&%&é‘iﬁﬁﬂi%o l?esﬁox?orrpr ession

control e contents o npression Contr Bl ock (CCB)
may varmodife the oells2D0hD 1B:3r0063.3 37 tHeGlliiised/ ek, §stepthdichideupon t he

dul e chosen ,by.s 12. revi,ous st . SPrt 1 count the
ggrrber ei’g{élbsex‘ieﬁ%@ W%ﬂ?ﬁ?ﬁ&%ﬁiﬁhéé r@’égﬂém %ar”gaa%ferz%x? he cells
into  teadep SBHIddRIe 2b2ariByhal fifte Hebder (IEBE) hb@nsi4. | Anwilbenisscribed det er ni ne
to which conpression nodule the cells 14 should be routed. In the

Ci 11 ust riaEsates detab later, Sipsqomprestion madplae 48.2205 22124 eR IBAIBPTEBBH) nodul e
18, a f = GedF) nodul e
22, ancfgigfbr Lﬁﬁoe%g?ﬁ %lggglt%%%g% &gﬁ;ﬁﬁf@ﬂ%@iﬁlﬁil’%ﬁ% ﬁ%gﬂggﬂécri bed in
gr eat erfrae tavhloteahenorditghe the npmbs 3if bptesofibdader thE m@0be fored dprceagll may t hen
npr ess ells 14 into.th orrespondi ng. CCB.. The, C ess| .Jrodul es 18,
385 oo 13 B RecpresPortiine GCE Fag, REPERO S 16 AheZniibar 10 bytes o
header Zpapridtely dated! om%ﬁmgmg%a@sm figdulle 3% stofest fiee Bes @F heaiti ng CCB.
ression nodule 18, 20, 22, and 24 is aggrgg&rlately naned. For

Each co ., .20,

exanpl dnLompion B areieAlll 7mithin eciCibi e Ui, AREL mofulh &0 aloFes TPHISIREE | on f or

each c el ' A@%B“Qﬂ:# <Bn ShAURS, hRkvedyt €s of

headerqilelr)ﬁ%r%n%\%n?a@hﬁ'ff%l}r@gac 1&2% 4ﬁ1v?/it int «5,?63(%(281.1 Conpr essi on’ modul es,

howev ermay beagonfigured i sigrerany sntabl¢ oweberof bytes oakhe svitahlsgroriain ¢ithes or any

ﬁrgitabl e portion of the 15 header. The 5BH nodul e 22, 4BH nodul e 20, 3BH
dul e Bf&Tand 1/ 2BH nodul e 24 conpressi on net hods can achi eve maxi mum

conpr essi onTaé SBEl @b&e B2, 4B rhddaiel 20, 3BIPRGMILY 28] sANBEBHOASIId R ts. The

| arger the header to be stored, the fewer the transitions _, .

' - 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 datagralﬁ. 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




that can be conpressed into a datagram For exanple, the maxi num nunber of
transitions 20 that the 3BH nodul e 18 can accommbdat e mayb ?I eVﬁ)IrQ The 4BH
nodul e 20 and 5BH nodul e 22 can accommodat e fewer ATM hea g gitions,
a naxi ,ne and seven transitions, respectivel By di stinguishing
bet weegwphelgag%ferent conpressi on nodul es and routi Réwy@‘?é{og”?o t he
appropriate nodule, the sorter may achi eve maxi num conpression efficiency.
25 As previously stated, each nodui e may generate a datagram particular to
the nodule. For exanple, the 5BH conpression nodul e 22 organi zes cells 14
Sinto aipBkhalal 20a Bhmbhts bE HRVCES, vir) QlefSidingosy ke €6 {%ﬁﬁﬁil gBémeel s into a
4BH dat agram 30, and the 3BH nodul e 18 organi zes cells 14 into a 3BH

dat agramf@medtm@aelmm@mq@mnﬂmz corresponds to the 1/2BH nodul e 24. The

dat agram i S f&ﬁﬁ&:dﬂ:ﬁéﬂ m i ncl udes
a Conpr essi o%g Ie{sr%fﬁtﬂ cgﬁél% @%}18?0% ﬁgﬁbgl&% rrpresse ég{ﬁ@
|nfornﬁ:stdmb?tmeoﬁﬁiﬂamatenmmdedmehemﬁlxexcmtrpﬂ.‘hemlne;dms@km hbaders of header
16 June 2006. WO Q3/063397 PCT./U 03/.0032 nf t|on he ents of the
VORI PR 14 ME OREELBSTI o> Chentse (Rt S bR thodul e
chosen i@ thé (Gehéral Bﬁﬂ@@bh&&s f ViRl %ﬁﬁ)[&ﬁﬁﬁ&n ﬂiH)lSMtL@l meﬁhez accordi ng

to one enbodinent, the first four bytes of a CCB are included in the MPE

header Jdeptifen/fiq Rayloaé Type andGelhbess &riority appliesbleetoi thnMEGflatags®t & 2 0 t he
des th
Coner ai VIR 108 RS pyik Wiy b MescrietCho (R oo Riend B B TR 1
| dent i feompresdidremBéey indaatol yaeprizada Ggl thathmh&td%mrhﬂtharyheaqmipmsmdl ®lls o t he MPH
t he f b
o™ e Eca Spis U sl LU S A eomtrareon BpotneRLbeil A T e
i ndi caty@sy WG Blat h ASaS@MIE aBRréaeddl SWE tiRIkcdption of Bis, SBHBECBIBH, or 1/ 2BH

state. A conpression node indicator equal to_ zero may indicate that a
dat agr 4k foBowing 8iwpe desanny bareserven Erefteeipforsation the 5BH CCB 28, the

fol | owi ng t@éﬁ%yl?%&rsﬁm %ﬁ?lsu o\éﬁageiéla?llc%ﬁep[‘hb @é}ﬁédﬁﬁh BatedtB €ach

transition, re a cel'l count e ce count i ndi cat es
the nuoduber of pg&gdd@&s@cﬂﬂomﬂammdtrmﬁionl hStailedachffemmtbn theStedt eqintli f f erent |y,

t he cel.l ..count e sthenu rof i statlally
%?m | arindicalgs 50&?&?‘1&(&% Yﬁ‘%}}agﬁﬁjs a‘?ftﬁ?e pan eéa entially
stored ﬁaﬂoi&%ﬂ%@%@éﬁq&&nﬂw 5%5‘:3& Im fhe idfalfafitdodWhiBie @€ 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 SBH 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 desoribed in TABLE I: |




shoul d be appended. For exanple, a 5BH CCB 28 may have a maxi mum of seven
transitions, or a maxi num of seven different groupings of I S %h
substantially simlar cell headers. Consequently, within a 28
seven f bytes may be used to 20 store the cell unt for each of

t he se\cj‘gé C(I% erent transitions. Al remaining bytes ST"U? 03 f'orty ei ght
byte CCB may be used to store header information. Thus, in a 5BH CCB 28
thirty-five bytes may be used to s§ore header i nformation. The type of
header information and the nunber of bytes used to stored header
information for a transition depenqagif the conpression nodul e chosen by
sorter_12 25 Far exanple the 5BH CCR stores five hytes worth of header

“infor dﬂﬂ@?ﬂﬁ@y eBﬂhPYPanm tion. h-ﬁlﬂm@‘!}'«‘my include, for exanple, the

Gener i [ Frow—Con nc ] tdenttfier—VvCl), the
Vi rtuaIL7 Pat h Iden?l ?Sltéoﬁ_‘%ﬁsﬂ he E’QW}(%EP%W(PT), the Cgll Loss
Priorijty (CLP), phenditien AEReRS Er I Dow sl VP et parf WCI t he triansition.

Byt es anl"lhﬁ _hleader _ information for the first-.transition—iHd a 5B11 CCB 28
may ta the for nTra@Sm%AéIé@d?h bedVCh TABLE 1: 16 June 2006 WD 03/ 063397

PCT/ USG3/ 003278 : 7Transition A
Header|G=C/ _Upper 'ﬁ? I%%%ﬁ%n L1 on kgﬁt—bacer O\AI7er half VPI/ Upper part
VCl 9Trldnsi ti on |Aliaesider A/Heade® Tr anECi on A Header Lower part VC/ PT/ CLP

11Tr ans+ter—A—tHeaderHECFhe—Corpression—Control—Bleeks—{-€CEB)y associ at ed

T OCINT AN J

with the other conpression nodules may differ sonmewhat froma 5BH CCB 28.

A 4BH CCB mye HoipReskiol rCoQifEleﬁlogksV\@TdB) BfociaOWIR OB E X onfPR&ioA T ansi ti on.
As descri bed abové, 1t nmay not be hecéssary to store the Header Error

Cont r olchhl;@)mmﬁen semgwhBHraorR SBY, CaB38H HRQCB gnayzstorg S@EIbYEEB 34. | n
sQne Si L4908 l.all alter or
campr ot i flol Tor bk R ookt 8RR, 6 By UPS! AUV

i nfor nmtdrmmemadérlﬁrorﬁomﬁcﬂ (BEG) IS¢ nmﬁBImCﬁBde]-laGfBEGDBB‘B,wrtadKBH he form as

descri b(,e(% 2 -Eﬁ%lérl%lezsﬂu%tgm-sm‘ o %ng the HEC byte does not substantially 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:




| ndex EntryByte TypedBH Description 10Transition A Header GFC/ Upper Hal f
VPI 1l1Transition A HeaderLower half VPI/ Upper part VC 12{53{!{?‘%@@ A
Header VCI 13Transition A HeaderLower part VCI/ PT/ CLP The 32
stores es worth of information for each trangjtion. .The bytes
stori ngwr%‘g 6e‘J'rg%it nformation for the first transition iqjﬁlréf"s%gﬁ 32 may

| ook simlar to the 4BH CCB 32 above with the exception of omtting the
byte storing the GFC/ Upper 15 hal® VPI. Accordingly, a limtation of the
3BH CCB 32 may be that the GFC bits and upper portion of the VPl nust be
zero. The 1/2BH CCB 34 stores onlpamek a byte worth of information for
each transition. The stored half byte includes only the counf of cells to

f ol | ow| ZrdextBaryPTBELFTYiReader i nf QAfABH Bescripio® . a linitation| of the 1/ 2BH
CCB maygtethat gy e Ry amd—20 iy ary. The Dyres storing-
header ?nformtico?‘%ﬁg@dﬁﬁeﬂ%&é}st flour tt@a%%?%ﬁg in a 4BH CCB 30 may take

t he fofmddescri bedransitibABIHeader 16 | Joant (20T YXP 03/ 063397 PCT/ YS03/ 00327 9
TABLE 38— ndex EntlrvBvyt e Tvnel [ 2BHIDececrinti aon QTrancitian A vader Count (4)

LA T2~ mn L v I B A W |

/| PT CLbl(4) 10T]dmaritonf Hafiaded @93%(4Y/ZBTU¢LM)‘&EI (4) 11Trpnsition C
Header Nt (4) 7 ; HoaddZ 17 Sk H@@r‘@“fﬁ?ﬁun PT CLP (4)
The CCI;??S di scus'sIg f|ﬂ‘hﬁ}]r?(bre et al Iﬁ'%vh\%lﬂt(ﬁﬂreqard o FIGURE 4, Bytes are

il lustrated as organi zed above for exanple purposes only. It is recognized
t hat one skille Ln.the art may organigze the b ipformation within
the bytes in*léengcgufst ﬁlﬁciuéseﬁdﬂn’@?%é &:“ggf”étﬁmrf@ﬁé@%@@@%ag\/aﬁwaﬁgeof t he
repetit ilitirited A Rgaized above FaBRamplt plupBses @hlys If i6 recdgilfidabit ane siiiltddude
substantially simlar cell headers, nuch of the stored header bytes may be

r épet i t M/iBe pibmey greanige fhe bytesendrinfognatipaaviihinthe hytes iagny kbl MEARY. cach nenber

of a set or @%q%; 43 ty fell s are
packed into %@?%@%ﬁ%ggﬁﬁ 1 yﬁeg‘;suﬁtkﬁg%tﬁ%ﬁog dé% et %'t Iif\F‘/?ljtlaeGE:'teo each cell
need onhylatagramtinsledt sobstantialGosimdapretl hkadersgamineh of the stored header bytes may

be repetitive for each cell. "Each" as used in this document means each member of a set

or each member of a subset of the set. If multiple cells are packed into a datagram, header

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-human 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-




comuni cation is made nore efficient by decreasing the anmount of
i nformation traveling over the satellite. Previous approach t M
transmssion fail to account for the repetitive nature inl\g\g%eﬁmﬁg

header s At hin a datagram Additionally, syst al l ow for
effectl‘\@rﬁg@%resm on of encrypted data. 15 For sec FT’P O:@Eﬁf)oses, t he
payl oad portion of cells nmay be encrypted before transm ssion. In one

exanpl e of encryption, the data islOreplaced with a non-human readabl e
series of ones and zeros, or "white noise.” Encryption of the cell

pay| oadranficweysini is k@@ 6 fher daisiiond) ehﬂt@dztgbtaérs cellsClapal hanwiitsahapr essi on.
System 10 cggﬁr esses_the cell header, which may provide fﬁ{? ﬁfiective

conpr edQithn S8 raedie 27 o ol i 4 maydhen by prganized andsompressed by e met hod

for or gﬁgﬂuymo%&sggﬁwm%rgg substantially simlar cell headers for
conpression. According to the exanple, sorter 12 nay organi ze cells

accor di ng t d\listriatvedy: tsprigr] 1)2 msiynddtermingethat Ihase han sevayr trasiHpRieersioRT by

00si n rop t order of
n?m malcguég ﬁ%%%?@%%{wqgfgéver géé ﬁﬁﬁggéo 8 g?12 and
conpr esblgrps:s@ tﬁ@d!BlH_?_ﬁ]o&ﬂe Zﬁt&geteﬁﬂne &nadah pblicability bt daBIJEImothﬂb 20. 3ADVB . )
encapsul at or e e the 5BH nodul e | scussed wt
refereri’(’:"’é’“?"éYFf"F*’(ti‘;IR"Ig_i fn%{ “3%?49 3’61“@"2‘?‘38% W%@%’rﬁ?ﬁﬂzﬁ%‘ Q@%ﬁfor f ewer
transi tjhons AQEmEReAURS celliMhayk moPPhbE Sevi ralRiBhIsbRS [ hAhshieceli® June 2006
WO 03/ 063397 PCT/ US03/00327 10 transition count 'is seven or fewer

transi tlitdn e 28t meduld 20 glattpets Calls 114 nex thendetonganized evd eamemessedofor he 5BH
dul e fis gﬁc!)ﬂt%rét ‘?Py t hen be organi zed and conpressed by the 5BH nodul e
for transm ssi on receiver 26. Alternatively, sorter 12 nay determ ne
that nore t ifanorsdhdmine dasitibhoOsswoa Glilindoating dells ¢4, the dokter Siapdepas S5BH nodul e

22 conpressi woul d be, unsuccessful, sorter, Y t 5BH nodul e
22 to dBrbmAdHe’ 24 spapagssiop abien 443pd W%&@G%@&P@@&w%%ﬁ@e&ﬁw y stated,
the 4BH8WﬁHﬁﬁH%dﬁﬁﬁ8Qﬁ?g&ﬁp@éS R imkR Wekleveh ¥ARdilidrRN Fhusl (ils celtf sorter 12

has determ ned that cel have nore than seven transitions, sorter 12
t r ansniléscapiel grouped into @leﬁ@nml-fewdm@t@os,mﬂstlépnmren@m pstheSBHy t hen be

05 92" S OIS Had S 0 HAREIL BB, AR oLy, o0
nmodul e aBgraiysado fedeindr 261 ep 44 and transmit incomng cells 14 to the 3BH
modul e 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.




18. The 3BH nodul e 18 can conpress a nmaxi mum of el even transitions. Thus,
If the cells 14 can be grouped into el even or fewer transilgij&peszo ells 14
may remain at the 3BH 15 nodul e 18. The cells 14 may then be organi zed by
the 3BH R4 18 for conpression and transm ssion iver 26. If nore
t han el even)d‘%fr;%’nsitions are present, the sorter 12 n&?r@g(%ﬁg%é?t he 3BH

nodul e 18 to attenpt 1/21111 nodul e 24 conpression. The 1/2131 124
conpression nodule can accommodat Bl a maxi nrum of forty transitions. |f
cells 14 can be grouped within forty 20 transitions, sorter 12 may organize
cel | s 14 andntaheth&ngniboidines tnd nhecdoh2iBh of tictulepetilide airturesifajatad@reaithe 1/ 2BH

nodul e 24, however, stores |ess cel] header. i nfor ion th e 5BH
modul e 2pieniy kg caRIRTFHiom ety %%r%%%@%ﬂerﬁ@n&rﬁgﬂt%o %SW%;E@?% Ig) tissed in
regard 5Rididd {AvRBestarytthfsibbmBhbivBaUbdnpdesion Yschéifidsu d Ondsd gdrter ARathas| i M tat i ons

that could inpede conpression. 25 If the sorter determ nes that incom ng
cel | s 1zcegaizeddhat Hecoming padly 1duasm besh avitesipior 2rpsgisuter sompwessiongeadile 20, 3BH
madul e J S| I .ont he system
it er o PhF b Skafg b 30 RATBRERRE OF AR Aalbine SUESBTRRSION 1 YTt
an ‘uncompdids sEhiisglthe agrta 2 3faeattmpiot remeinrie agiraviousRoucessshul states ofgyr essed
state 38. Th hod .then returns to'th eqgi nni n i th th orter 12
first atemRls &ﬁg‘f‘{’6‘08‘}1‘@%F%prgﬁlopﬁ%ﬂ’ﬁ?%ﬁ%cg}el%gﬂirp%n? gt églqgﬁa%]zéonpr essi on
modul e @2 ne$ekdud oFdnddBingCNk i1 D ifo bdve Harkitiohh 0P Rs«éich that thesedriicaebed above,
until cells I4 are transmtted. 16 June 2006 WO 03/063397 PCT/US03/00327 11
I n anot #ér becoraanddedeivtthe ARH oduieidg rhacpiingdy, serte 12dpensibeskie hatRile of data

sty eam , conpressi on net hod may reduce transmtter

éltgrrputa ?%%‘?f%ﬁebpgéd by avoi ding unnecessary transitions between

conpr essi on Simfleie Sl s6iterel 2shast daterthbhetl sbat 4RIE ogoviuke A0 tih gt appopritteag cel ls 14
are best suited for a g&rt' ul ar conpressi on nodul e 54sorter4ﬁ, may

at t enpt “HPISFIQR SRS, FOE L’f&&'ﬂ g 1y organipe mopmine Sells L 08 B essi on
nodul e. coldpsisioh RRABR0Fr abZorEend apprb . AsobRPRing, 4BH songirésdion uslyy
successful state. For exanple, 1 f 5BH nodule 22 conpression_is successful,

t he sor fadbeepuse the nexipelistld reavgasindeanore than minettragsiions. A disqussed Mgveel 1s 14

it o se I 1 L . I i zed
5 Phe Bl 1A iR BB, £ BrERRARL I8 obpheskiff 3 SRK!  19BF, mBUR0 28701 907
modul e G&anpadssioh deforkentering into exception processing.

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




Simlarly, if sorter 12 has determ ned that 4BH nodule 20 is the
appropriate conpression schene, sorter 12 continues to orqgr}iuﬁezéd%com ng
p

cells 14 into a 4B11 conpression nodule 20 for as long as appr% llate. At

SONME POoiBtesnésidd conpression may fail because the ne I 4 may include
nor e t(r)\{g? ?\'{ione transitions. As discussed above, 15 s%&?@gsﬂ@”&hen attenpts
a 3BH nodul e 18 conpression and then a 1/2BH nodul e 24 conpression before
entering into exception processingl2 Regardl ess of the final disposition of

t hese cells, when sorter 12 receives the next grouping of incomng cells
14, it theeshe ft tebpbmpéBitnansdaice For exumpld) i viakie A failramudy tefset teorter 12 to
avoi d upnegessar ansi_tions attenpt. Al thou t he, 4BH. nodul e .20 20
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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




method will begin again. Simlarly, after four and five conpression
failures at the 31311 nodule 18 and 1/2 BH nodul e 24, resggﬁtiv , the
met hod wi Il begin again. 10 FIGURE 3 illustrates an exanpl ¥oe H nodul e
18. Th ule 18 may be included in a DVB enca 3 that also
conpri g@%goag%ﬁ nodul e 22, a 413H nodule 20, a 3BH g@%?"téi}aﬁ%} and a 1/2 BH
nodul e 24. The 3BH nodule 18 may include a 3BH sorter 60, a plurality of
31311 conpression buffers 62, and &3 dat agram assenbler 64. |In one exanple,
3BH nodul e 18 receives cells 14 fromthe sorter 12 and forwards cells 14 15
t o t he BIBtk.sDathgim @8emblortBtituasstties vahil® ahth eppendsgiatol thedatapedrh as CRCi nt o 3BH

conpressj on ffers 62. An exanple of organizing cells 14 i resent ed
WEh et dt; dSeranae ik ms{r@hﬁaﬂwéﬁra% %L oqEaret En Py, With ot her
. exanpl ead®@ICRRT cHafadiBRYoP K fiRdraNid A RAifkeraiet, @Bivee 26 relifstd kaieshsREbEr 60 by
" organizing cells into 3BH conEr(_asm on buffers 62. Thus, system 10 nmay

i ncl udeAshethsiopitelle mpthed ofesiablighing dejp inegriig hosfevermanbriused. The cells 14 are
t f d ' ' b . t
hen forme Iné)(rﬂg 'eﬁéxép}%% iy 18 aﬁpg%%@@ %%@%@gg@eg P, Egttafﬁfgﬁ%rﬁé} store

mul ti pl e dat'a arée s agram ass er 64. The
- dat agr a2 psfoemb bk eheck 4pirsthe jateghinastembies §&niflafier dpdedaeraticed 3thottiiadl i ncl ude

conpr essed l1s 14 into.a,encapsul ate ram 66. | ring the
en(r:rgpsu e %ﬁ(“ﬁ@?sﬁlﬁﬁg‘é&?&f’av%g a%p&%w%%’ﬂprﬁ%@eéyéﬁﬁ%guﬁation 25
header &fagdrfin 66CRPRithe @HerdRl Btz ThRdage Fhe Bftbrah 0RnIbRA R thab&IRr OVi des the

address, conmon to each cell 14 in encapsul ated datagram 92. The address

i ncl udel? ﬁh?uldé?mystmc@mpr@ﬁe%e&mcm@ﬁ@un@senswatthee%@m oftsg#leat agr am 92
ifp tranfggritted to the appropriate receiver 26. Datagram assenbler 64 may
al so append a Cyclic Redundancy Check (CRC) 30 character 69 to the

dat agram ThiltioRgh FTIGURE! ® illBGates \an bexampledoft @ 3BHE moduileel §, it agmlsby of a

bl ock of data.. F | e, h 6 d .t
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of "the J1ehgH (19 SRIABAIN 18 B sifbAiito Yol BRI A0er WO) 053/10RERAY oSl USO3/ 00327

13 bl ock. Datagram assenbler 64 cal cul ates the val ue and appends it to the
dat agr aerigs 6¢renld dieapasformed by sor@ck) o ey othpn kealire operalle 4p osganizal at i on and

q8Par Sodrifl BAZUTAS, Wik 1005y iBAURT e o PELALh By R b bt NOr € 15 2
| fference, Teceiver reguests retransm Ssi on. y ‘ot her suitabl e nmethod
of establ i stimfartiathe 3Bt egiuld ig shdvava \FEGURBBto neluds adatagratnrassndleexanpl e, 3BH

modul e 6]218 &llest% Jr&gallrgjr %Il%ﬁ irzli thlea:}rtecrz)% }eéorzg%rze zhza't eg,'cﬁtn?or}l%}le i%lsgs?ém' 10 could

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




72 perforns a check upon the datagram assenbler 64. If after a
predeterm ned anmount of tinme, datagram assenbler 64 is U”%'Jﬁnéi’o ck the
- 3BH conpression buffers 62 into a datagram 66, the |atency tinmer /72 sends

a rressa,g,%&@ﬁg%g dat agram assenbl er 64 that cells 1@@&(@@%9}3; sent

unconpr essed. tency tinmer 72 may ensure the effici stem 10 10.
Al though FIGURE 3 illustrates an exanple of a 3BH nodule 18, it is also
representative of an exanple of a 4BH nodule 20 or a 51311 nodul e 22.
Additionally, although the 3BH nodule 18 is shown to include 3BH sorter

60, t he chipedsionmarel 6238l bSH delis. RONE SkhihldMuRRRddGh TRGURE 45@e@A 12 or any

other feature operable to organize 15 incom ng data. Thus, system 10 nmay
i ncl ude gomp o enlls df is|Gesipnatgd py wangition K & anddneledes cellsK 8 and K2 36h# 3BH nodul e

i's sho | I - | e ordi nary
i 111 ot ol G PR 231 BB PR a8, 8 U ¢

i ncl ude calsddthirgiranitians $id)laad tvvricells sthirotmeitioh Kn8 isdopadampleigusgosesodul e.

Al ternatively or dditionally, a single.datagyamasse r 64 qperable to
pik. cofieadrn aliany s ebon rabibades GHe 1 oebentittibe. | nc uded
i n syst gEBRA sorfdd 68 in 4 BT QMMbYAITeAhbiAs s A Rhfi@kat i ons to system'10 coul d
be made wi t hout departi 38 fromthe scope of the invention. FIGURE 4

illustrates Hi¢ Exnorter 60 asiengzesi the regeuved |cslls) 44 iptohth cawppaies PBH  buffers.

I n one i e C 4 ' o] Each cel |
14 25 ?@%?& aﬁ&gg%ler a%édﬁ;dgy oadszf%gﬁgiﬁ?%ﬁi{ ar gis%r%féé%? gr oupi ng
cel | s 1Headért infopnatidnafor heHsl ev1s 8¢ itiroughr K2 N6) amd descaibesdas amardperentrofr egard to
FlGURE 1. .1 e example il lustrated RE. 4, 3BH sorter 60 determ nes
L i & Soresiotiine 6 oach e B Y B i ipittend compgsion giepe

desi gnaindatds 96 kmp sddida®n the Zéhélﬁgéﬂiohriﬁédégﬁl ol & ¢, 3BBH\dorigressd A3 82.
Additionally, the 3BH sorter 60 determnes that there are two cells 14 with

si mi | armpdsd&ecelny 39 ussdbe campresrios mode dalicatort Yates detpmtinati®estensd i ncl ude
cells r by t A il the
maxi rru%%cg%%glac?? e%%mtgé% e%aglﬁ%%%pd%ég@ O%':’Eﬁl?ef ?éérlﬁégtﬁ s? %%@4%% héepn one
exanp! egounnhd 98awhivhrindiagechdw nohy aclBBht ibirdnsition2076. \B3cHRA AE33 96

PCTI US03/ 00327. 14 c r i on buffer. 62 be 84 cells. In the exanple
(51 ust rBieecrefi e iremsiien A 7 el ot & 95 el e ogetlte e fi e caemlSt cd s
transi t dibtdd if EIGURE YN @%B‘&!FR@EB ?{e hikctudkd thiR b3S of BealdS: infokmatRRPetmerte Not ed

i i of three célls within transition A 84, two

that the inclusion in F
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




cells within transition B 86, and two cells within transition K 88 is for
exanpl e purposes 5 only. A person of ordinary skill in thelgrﬁnéﬁb§g d
realize that the cells 14 could be received by 3BH sorter 6 In any of a
nunber.&@ %@ggknations and variations. The 3BH sorter 60 arranges the

gr ouped” &d 4 into an encapsul ated 3BH dat agram $SVUERC%58ul at ed 3BH
dat agram 92 i ncludes a 3BH CCB 97, which stores header information for
cells Al 80 through K2 86, and dests$i bes an arrangenment of 10 payl oads 94
corresponding to each cell. The 3BH CCB 97 includes a conpression node

i ndi cat figicRBs iRatumbaf be IR SwithitPa GRS STIR e nbet hal bk Sq@i a9TEee, a 3BH
conpression node. Receiver 26 uses the conpression node jndicator 96 to

det er ni membey of enlls that argdr e datagrpm; The dxtinisptioncof dirdade anliy aed efdlioalitam 92. The
3BH CCB ' C G : ﬁ%‘m%% i i.ngi ‘ cells are
in trangﬁygyng}&@gﬁogtgc%&sgugﬁﬂeggnare § th?ggbﬁgg?‘ﬁg&?%n??gﬁngfﬁ??éon A 74,
cel | codatigrén @Bbanpadsalitted teguater26. t hree in the exanple depicted in Fl GURE
4. 3BH CCB 97 jncludes three t of h er J.nformation,pertinent to the
cells wthi rgyﬁf.eganquﬁeﬁe(gﬁ aﬁeﬁﬂ? s?%@i@e@@%ge@e@&eég@ ??H(@si ﬁfng?r tion for
every  bagihsds thePEli1l i deBHaRG WL sl 404 dhatsrahe 8ell hdagéd i9 WikREntidly 3BH CCB
97, encapsul ated dat agram 92 incl udes payl oads 94 for 20 each cell header

conpr esswiay gt aexbodiivadrsy The deiereination wimale by rrerpag theradergi se  arr anged
sequent pa} éllX?[F]}aﬂ.\? %ﬁéifﬁrﬁh ‘ﬂfe%eﬁégz{dg%ﬁ't@xggmo ang cEIf ¢! 13.%{6 coft Egﬁ\érsgo down the

list of par aders 1nt append to the payl oad the
appr opr aratidentied dgstem 6 spdhtasribe dell cowni of the presértt eelt atxtepil0b.obpdatingthsr ed i n t he

. For .exanpl if the. 3 . 97 ipdicates, that .there are ..three cells
i SRR Gpatos i et B s s e pFE sepiontRL e 14 BB St oo en
t he cel Thdwasder? gy fiuetclthd &l cb{me,? aB@HE 685 thd qllicBent Thusifsat@d2 exanple, a

cluded in 3BH CCB 97. FIGURE 5 illustrates

maxi num of 84 payl cads may be in

an exanﬁleéﬂﬁﬂélﬂﬂdée fistt inpoming elleths well epymd wom|ddpgrepdated dp 2 valig i €8%i ng cel |
header s t- Is aglﬁln-[it i,V Ees

i ncom n%cccgtﬁ? %ﬁllgg)&a}tﬁggéé\?\n&t C é’dﬁg,&f&%gctl\éﬁég%ggt&gy%%%w&%%ﬁ%@a I zes the
i ndex eduterpirest 120 tedhdt icelyhéatlerde idehtidabtozbis ocll ideder, tebaell emint ywoilkddiecat es t he

nber of, transitions, or, th nber of qgroupin of . cel.l' s, with
it anthizier P SrARF BFtweorAs ieddreds mote ettty RepEebGi R al i ses ¢ he
cel | cogHftcoadis inbRade kehchl aAWe9Ebid. Ng each to zero. The cell count 16
June 2006 WO 03/063397 PCT/ US03/00327 15 indicates the nunber of cells

within a tr a2 updating thecclcomntniorpel2 prageeseioatipal 08t detranine whether
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,




nunber of cells that are in a datagram The initialization of the index
entry and cell count prepares system10 to read nultiple ijpGom sipecel | s 14
for conpression in a single datagramto be transmtted to receiver 26. 5
System%,gogﬁés gls a cell at step 102 and reads the cell header at step 103.
Sorter exam nes the cells 14 and determ nes at sF‘éB‘Ji??A? Whet her the
cell header is substantially simlar to the next cell header. The
determnation is made by conparingléhe header of the first incom ng cell
14 with the cell header of the next incomng cell 14. If the cell headers

are | defHel sy@bm 19Yiidates #R ikdstain paeting & ditlex @htry, heré BSpeparel | at step
106. Updatsﬁﬁ?Q:t he@fo cel l countﬁ§| ndi cat esgto recergjer 26 th%teﬁthr s is mof

n sequeptsica 1¢ for the next tausiipm Fhe #Salﬁéf]‘-dt qedlindex Py Bdhanestoradinghg ClBdat e t he
cel I coynly g% ﬁ%ﬂ%ﬁopﬁr&%g%%f)f@étl st ?H\?\':)u hgrﬁge?hod't% erStbdeelis thatdpS €xam ni ng

theflrst |ncomng ce cou atedtoav | ue of one.
Accor di htg.y, if sorter 12 is exam ning the second |ncom ng cell and sorter

12 previ ousl ned t e | ast, cell eader ical, to this
é header, X‘E fiep ig fhe Rt %ﬁ"’% S fhe Gl bt P%‘F ¥o. As
sorter Awiasiadsl Members emttﬂé\ilhﬁirdted bEhaipld, ¢l cenerh&exhﬁaﬂef $s %daed wel | count

“is increased each tine a value of one. After lﬁgdatr ng the_cell count,
sorter &lzreﬁ?%él@d%eﬂt%eéby foehteooﬁereerﬁ?rn@{am& ¢ prevaousetell Wak i s the

first c uH{Pc}‘ ugﬁg gfgﬁ@tlon by
corrparlﬁésitﬁfs ce hea er éﬁeﬁt i%léé% cell %ﬁ(}{or or &{s ng at the

cel | coamelne offsizttéen. 20 headers are d| fferent, the current ceII under

exam nation s, t first c entr In.this_ situation,
T er 2101 et 15 pereiaihes sl PerBen S matelis p Ry e ot o e
and t heThe® mmimind nofibehist the Iba&ﬁzﬁﬁmaﬂilﬁn‘tﬁeﬁf F eIy @ ®BicHepandgan an t he
conpression mpdul e used and the CCB generated. This is described in

gr eat er aganmodate., Thugasagter 32 queeneea_ whethey e datparan 4s jab IS JR%HEDS | rst cel |

14 of thgadi { ?‘%ﬁﬁﬁﬁ“p and
pr oceeds éll e?ﬁr%ﬂrﬁ gfaesﬂggmll%?che& 'S %g ﬁe@%gﬁﬁﬁs%gﬁg&é& the cell
header ¢alls. tIIﬁrsertdrrlﬁn@tdrmm&sMG@bebdycﬂbdiavsbmmﬂomdamlﬁmCL‘B thef sorter 12

termpes at .step 104 that. th el | ader f thi not
et aniath i3 Thp ity Rk 8 6 memad BREped o SR 1 M s W B et ho
proceedguthd dsfagiamlié fransniithéd 16 YSdeR R 261 Hisbrited| 12 Zi0RhiRGs £ Qlch 1¢6 Rk theThe cel |
count is reinitialized because system 10 30 determned that this cell 14 is

t he | astCBds notapmaxipyumrapacity,the sygieny 1ygiumsde ptep detatSarienpteenexclest he t ot al
| ue f N 98,
val ue eﬁea&éar}sthkr g@%ﬁ@gﬂbﬁt mﬁkn%%ryn?g@q?lmf}tﬁaeﬁ;%grge nég! | count

as shown™ 1 nFlGJ cell coun setting it
equal to zerSystemt 1& farpeotpRissids cdliherd280Bay YWOcGS/ BABEY TheP@®RiIGER00327
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




16 the system 10 updates the index entry. By updating the index entry,
sorter 12 prepares system 10 for the next transition. The g?ﬁ?éaa% cel l
i ndex entry is then stored in the CCB as shown in TABLES i rough 3 above
at ste . e nmethod then proceeds to step 114. 114, the
sorterpWé%%%ﬁgﬁes the cell nunber by assigning the chﬁ%gﬁéﬁﬁéxt avai l abl e
cell nunber. In the illustrated exanple, the cell index nunber is updated
by increasing the cell nunber by d7val ue of one. For exanple, if the
previous cell was assigned a cell nunber of fifteen the current cell 14
under examediatelydiy regeiiet2d gndhs mgihed terainutes, UE tefcoiprdsienmodddinGestber 12

determnes at step 116 whether the cell nunber i s a nmaxi num nunber. The
NBxi rrum“ﬁﬁ“r‘f‘ff‘érﬂ’%t's“’?’ﬁ@m??é% ﬁf&"ﬁﬂ’@?ﬂ Bied.ths psthed progegds o stepjdfdgitam can

accomoggh e 208 NHBeivaO b HetbrnilQt %éﬂda&grgéﬁsa{ habdd he 16lat pbdimd Fot 115
maxi mum_ capacity. For exanple, a 3BH reaches maxi num capacity after

st or i ng de¢ogpessipg ur datggrhins depefidss upane the] partiedasr ernmpeessionamods gbadytof our cel | s

haye be I ' CCB, the 15 datagramis at naxi num capacity and the
rrea%/hod g%é%%&gg‘%%{%%nggﬁlla At step 118, the output datagramis

- transmitted Regatdieeiof die cofmprekdiosmbiheé uskd, Wehenbirndseld ind ®silid® it hat t he
CCB is r&ot at jaxi nu c&aci%{/%t he system 10 retyrns to _step 102. Sorter
e

12 t hen g &t sipes SPERE &% g1y Seakghis dstepingtien bintsading He ¢hlli num
capaci t ¥l 98 hRuEsBin ditdeRRr b6 At s%é%mme&avér% 16RARAREShOEAE! Isiheader s may

proceed through the conpression process in the order shown I'n steps 100
t hr ough232 gayrvapy derREdng andthgspatovler icompressiay moduletused rHot egmipled, however,

- that on I ' \ [ t t.he. metho in an
I i Bochltend Srfesst Pt TR SHRPSL A 28 el EP e Heal BAFE BBl | 1"y st em
of Fl GUREEQ) byle, thel esceivar €55 SBH daedgkanh 28 decdsnot Tdompiet thodel & Bytat step 200
V\/nen. recei ver éG recei veg a 25 corr%of{)%gged dat agram_ 66, At steg 202,
receive SasgyeL i fakes F\_grsé W Presefstor qrﬁ@PWBP@%&%%@eﬁ Hyade by
recei Veﬂgt@@a:hqs%a%fo%s%ﬁeﬂi‘*&?ﬁ&%htp?ésséa%llth@ﬁ'def’ﬁ&t@@rl,aﬂ‘ 13, ggcgscpﬁﬁfssed and the

conpressi on node used, if any. ‘Al step 202, receiver . ermnes whet her
" the conieensineed hasder i nesiddon ibe assoclted pasdoadiwithisra trinsitidat Ahe teoeiver

BT cat ietionly BhaRlBRufined (OTRIIRIRS, SRSy B BRL B ulBB kBl (e alor

equal teouat.non-zero nmay indicate that the datagramis conpressed. If the
conpr essi on node, i tor i.s set _to zero, receiver 26 processes raw

ndi ca
unconpr esse GeéF’é{e%\fé é?%ﬁ‘% @t siqm 208 hatdatagiant, 66 Hiap cemprgesed 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




16 June 2006 WD 03/063397 PCT/ US03/ 00327 17 imedi ately by receiver 26 and
the method termnates. If the conpression node indicator Hggkca@ﬁ% that a
conpressi on nodul e has been used, the nethod proceeds to st . step
208, regy determ nes the conpression node. Th re for
deconprg§§¥ﬁgmﬁﬁdatagran1depends upon the particular$ggﬁ§&@§ fon node used
to 5 conpress the datagram 66. Regardl ess of the conpression nodul e used,
the nunber of cells in a transitiod8is determ ned at step 210. Receiver 26
may nmake this determ nation by reading the cell count 98 included in

dat agr adeddfpreédios 6 MEPH datagraia S0 UAd pldcedras GRITHIY And tfnall doft hbﬁﬁﬂ?te. ktep 212
may vary dependj ng on the(ﬁarticular conpressi on nodul e used. For exanpl e,

10 becabider eeedingmnss. cthe dHEG aawlonoti b eonumitedyifiih das heergrecerpuliefeY Bhe Header
Error : (A , I [ need not
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stored treaatyr ditaf payleati ion thentrarsiofCB  addidated BBHhe dztlagpuatn 2Becansd st or es

t hem as ressed. cel | header, bytes.1 3 an , '
r ‘reggonst (rl%gﬁl g@%%%@?”?ssmf?élgﬂmg% b?tﬁ éﬁea@ﬁ) 8‘%161]99@831';@@‘? @d@e \ﬂﬁ%?ﬂe’a
transi t dieomprior 6€£BBHI CAB 306t eflite BpReH6bcidue apphakerctiive Joyt e header
"to each data payload as .indicated by the count. If receiver 26 determ nes
at stepen?dg‘mt 5% APAMRESSIPR o6 WL CEB 808 4BHLCR PhgMupiaof theprofsseiig.e 20, at
step 21 CALMEN ; fl ader

it or ok e A R on dh kRS ind LR bl of M BRaDlz, 54 e

- deconpr efskeemmedsionzaaytheankde sipyplar ot the re@eiver,26and. 4. Because the HEC byte was

not stored, ei.ver. 2 I ecreat e Ch and place it as the

o0 and OB v 2o ebanih Rl 88y Tod Bt SRl v ANERIRRE, Lyt hen

be appemgdtht A/2818 odaleaR4p tel eedver 26 tles tiiafist tireadSonc-tath Wadsad by t he
nmust _be reconstructed, deconpression of a 4BH CCB

) h C
SO ey Bt R Erio i SECCTR gnd pe S FobePladnie T, 3658 AR S done 25
deconpr £55i198 rQkivr HBhak&sBs 4fny Mifdt Llhd ﬁb%%é}fa.@ CERGIREA inAWENRL - ATRY occur

on the conpression end of the systemat the sorter 12, so the process of
deconprblle ovay pempiiss halfede bytemihe PT«ILR hibble éciaserted irPthe dowekr nibbleidfar |y, i f

e L e e R o A
30 i.nf odesmtipressionnoft H4BBRICEIA0 agd plaved2asahél fifth Ahe Finhihedl IRedd @gRMImessed cel |

header bytes 2,.
; otger embodiments, the HEC need not be computed if it has been recomputed by the

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




3, and 4 at step 212. The receiver 26 may reconstruct the first byte by
substituting a zero for it. The DEC byte may be reconstrUﬁﬁggﬁOPgescri bed
above with reference to 16 June 2006 WD 03/ 063397 PCT/ US03

deconpr. i f a 4BH datagram 30 and pl aced as the_f] nd final cell
header ‘gét%‘]’e[%fgg ot her enbodi nents, the HEC need notpérfé[‘%og"ﬂ’%ﬁ ed if it has
been reconputed by a receiving an ATM Network Interface Card. This
reconstructed header nmay be appenddl to each data payload in the
transition as indicated by the cell count. Because 5 deconpression requires

r econst thredghrgepb Gl O thirbeghf 218sintit 8 hkadae BskeHeeh Yipmenadtliot dach Fiyloadyih €he
deconpression of a 31311 C%B 32 may require nore processing tinme on the

recei veP#3gamen ¢ ep dFCcl5E S Jisksmpet ek isten df thatsthgreris copfipieoheaday ooB 30.
Mich of irfl}ehaBbPS85a 110 the daREYRVEY, recBR¥r ﬁ&ﬂ]?uté)ﬁletuﬂ@ong%@éde&ﬁdg?iﬁ%ﬁpd of the
of d ssion nmay

systemat the sorter 12, sO the process econpr e nmade
si npl er stgp 230, and e giethod coBluslasl. 10 By contrast, if receiver 26 determ nes

atz step 208 I essed__ usi the,l/2BH nodul e 24, the
fSei var 26 XeRlver B pATRARZ  SONTRRGE B4 o Mokt BRI € o e | on
f rom t hpro€sBimdhe orlensh@sm il steps2H0 teowtr2 18 i BESURE 8 andas @buitibdd siovet ep 212.
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count . A KFHHEZE e(‘fﬁﬂﬁ’@f%‘éﬁﬁﬁ%@eéﬂﬁydm e thersteps of temtedi s j nsert ed
in the inoWekuitbRrgrof 15 the fourth byte. The HEC byte is reconstructed as
descri bed above with reference to deconpression of a 4BH CCB 30 and pl aced
as the fiftHatn examplesdebdribad detye wigh eegatdnio HGRRESe hifwoighet 08 thet he HEC

_ d no . i f reconput e th recei vi ng ATM
@t’ewor kﬁyﬁﬁlgﬁﬁw rggfl% En@c[ﬂ&gé%p Gl ATy RS, g‘s@éﬁncégf‘qvaﬂ%%edgﬁ orgs appended
to the epmplmapbethpiotit eanple piohdedlfvr aclb Beuklroddmphasionpidcisieas’s ¢Rnt | nues

unti | ZOfﬁeach PT-CL.P nibble is used. Because only the PT and CLP bits nay
vary, iFOgeRofspte f%@%ﬁ@-s‘r&ow fechmacglgfantagp af ansxparls mayhs 1/ 2BH
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anot her nodul e or unconpressed.” Follow ng reconstruction of the header at
step 21thus, cemmpliaps with GxistingydVB hardward elrebéirer tachnicdl edyrapkoolhnaxasplep 214,

ceiv et er | f.the next .nayl oad i.s in the same 25 transition
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Steps 216

prepends the header. t t he .payl oa f the, next payload as well.
and" :214’3‘?‘3@%%5&’%3‘{%@?5 Wﬂsgg&?mrﬁtqaggﬁ fhe ThReYMeD atrROtFr erbRical advapaget i on' have
recei vafoRdERHISR! ex MR mEE 668 e %ﬁaxHﬁE S Mew @l RARP 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, '




216 that the next payload is not in the same transition, receiver 26 may
determ ne whether 30 there is another header in the dat agrq@JQ%eﬁO6step
218. If further header information is stored in the datagram for a
different transition, or a different group of cells with substantially
simlar cell headers, the nethod r rns to step 210. The nethod cycles 16
June 2006 WD 03/063397 PCT/ US03/ 00 19 through steps 210 through 218
until a r@g&gﬂphas been appended to each payload in the datagram Wen
receiver gt ermnes at step 218 that there is no further header
~information stiored A &ihBReARIBAERN $hem [BRfiHRF 26 outputs the unconpressed
datagram at step 220, and the nmethod concludes. 5 Receiver 26 for

deconpr essi ng acseitdr opreablide’s may proceed through the conpression process in

the order shown in _steps .200 thr h 218 in. Fl E 6 and as descri bed
above. It is recoé%ﬁelfg%lPluﬁgwg8631?’%[%%?0%m§ﬁ%ﬂ%ﬁ‘g’f?f‘%taﬁé‘%ﬁffdte may perform
the steps of the nmeéh@d cells RecBRbhgSsliht 88l IRagkder . Certain exanpl es descri bed
above with regard to FIGURES 1 through 6 of the 10 invention may provide
one or nore techni campagihaerlldgedsrs oAtheedisni cal advant age of one exanple may
be that the exanpl e, provides. for cell header ression and increases the
“efficiency of sat eﬁ(}eﬁtﬂigaggmi n &4 sﬁ‘gthallyﬂlﬂjg]fﬂcgﬁﬁgﬁﬁrﬁni cal advantage of an
exanpl e may be thatoup iR @REAKR £ pRIHLIGW Ealpk aheRdR o GV REEEHRIGN conpl i ant
with the DVB standard and, thus, conpliant with existing DVB hardware.
Anot her tEtlnsed dradggiaadt age of an exanple 15 may be that the exanpl e nay

utilize asymretric | essi .Which ma reduce
conput ati onal wor k?%%cggP%ﬁp%?s 188%8@%1?\%8?"1 gg%lﬁr\é@tfﬁnﬁmﬁs\{%%%&%%ﬁbut ati onal

wor kKl oad respaaiye ehdinmbaiofBduidyo kdherateadbmpletsiodicontidsblead of the receiver.
Anot her techni cal advantage provided by an exanple may be that 'the
exanpl e may al | ow g’élpﬁmﬂ’é}a‘éfé’r)mé@?ﬁmﬂ@@“éﬁ agpmpisprianypadsle ogerekie oot her

t echni cal . R r to aone skilled jn.the 20 art
fromt heg?lﬁg‘x%é@%géggﬁ??oﬁp ?loﬂg&g{ﬁ%fﬁgﬁg@%s&@égag fgrisba”reldE'Iha'erFaé1 Ao fne, sonme, or
all of the pskadpbesrdingytopthe Vielehdages)nthe Plurdiy a0tBSPRssidN bdaugh an exanpl e
of the invention and its advantages are described in detail, a person
skill ed FePRIFE2art coul d make various alterations, additions, and onissions
~without departing SPLL C of [ nt _idvention as
defined by the app(%frllit%lsgg(‘5 15[51%31??%{0%1? %ﬁjegabieuﬁg%%?)g}wgm%e%& o8 20t

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




20 CLAIMS: 1. A cell header conpression system conprising: a sorter
operable to: receive a plurality of cells, a cell conprisingg,£8gs header
and a payl oad; sort the cells according to the cell headers; conpare the
cell headers of the cells; identify a plurality of substantially simlar
cell headers; group the cells into bl plurality of groups according to the
substantially simlar cell headers; and select a conpression nodule froma
plurality of conpr ,an. nodul es | esponse . to the number .of groups to
generate a conpr esgg%ér?%ccgn To oanl%dglg;éoph eB{?"rLﬁhbl ?ftcﬁmgﬁessbogr%nglg%i on modul es,
a conpr ess gaeraftishPreaydar @hirdl blodk b @R LpréviGRRRIQSSROongRtiew! bl ock
describing the cell headers and an arrangenent of the payl oads accordi ng
to the cémduisdergaredetcrypedsmmpenof exelesf conpressi on nodul es’ conprising: a
first conpression ;E%H%]ﬁ : tore a first nunber of tes for

each cell header of "a |¥§F§%@%%sglfﬁgnr?§ulg”gé:8r&%r Ssclzoélrrrﬁ? éls?scipglﬁbl %ul e operable
t o store gansfeoanpitside comiol bistiedescribiy tRacd Healels dMadadafrar@tment s£Cond group;
and a datgegram assenb| er operable to: assenbl e the payl oads according to

the arrarftfeReptads gesorting & dhey el fraders.c Bepriwmality ooft eranniestien araddlex onpr essi on

control Rf#sing?Nd the assenbl ed payloads; and transmt the datagram 2. A
cell header” conpression system conprising: a sorter operable to: receive
a plurality of cel ladirstaompietsicnangdiieSpérgblatoCsddrt a iea dakbandbaesfay| oad; sort

the cells %c%gg%i ng .t gﬁ{ he cell headers; and 16 June 2006 21 select a
conpr essieﬁ fis of 3 Brst &A% Midur al | ty of conpression nodules to generate a
conpr essi on- cont r oly Bl koresS6 A\ eAbIRIENHOH U ¥nfHERESFLitks cOMPT ession
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.
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




nodul e for a predeterm ned nunber of cycles; a plurality of conpression
nodul es, a conpression nodul e operable to generate a conpressi, d%ontrol
bl ock describing the cell headers and an arrangenent of the payloads
according to the cell headers, the plurality of conpression nodul es
conprising: a first conpression no e operable to store a first nunber of
bytes for each cell header of a fiTst group; and a second conpression
nodul e operable to stor gdﬁgcond nunber of bytes for each cell header of
a second group; an a da agr§ﬁwéssenbler operabl e to: assenbl e the payl oads
according to the arrangenent; generate a datagram conprising the
conpression control block and the assenbled payl oads; and transmt the
datagram 3. A cel A sflidguder coompssensygemepapasng conpri sing: a sorter
operable to: r i urality of cells, a cell conprising a cell header
and a payloadf%%%%%§%$¥g%he cells according to the cell headers; a

conpressi on nodul e reeRt ablueilityof GEREL @llRoMpEMIY QB BbABr £ [Qpé)%ad,m ock
describing the cell headers and an arrangenent of the payloads according to

the cell ®headers, the conpression control block conprising a conpressed

cel | header selectg r 4 isting of a five byte header, a four
byte header, a thre§1g%f§ﬂh§§ e%%?g%gﬁﬁgmﬁg%f byt e header; and a dat agram

assenbl er oper abl e atoompesiamdaletoperatlayw @actse aeeapdisitg chfirol Bigclar r angenent ;
generate a data ran1§%gprising t he conpression control block and the
assenbl ed*5a5NS Mipscell hcadensaang ancarmngsgreptoof; the payieads aererding aghamsll 4. A cel |

header CQERERLSAL MhpPksbiEdlhted BITRE &e?nl:xﬁ)gdg a plurzlRY et QRGN BRtrEssisFor 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;




receive a plurality of cells, a cell conprising a cell header and a

payl oad; and sort the cells according to the cell headers;lgjﬁﬁﬁgkﬁssion
nodul e operable to generate a conpression control block describing the
cell headers and an arrangenent of the payl oads according to the cel
headers, the conpression control blpck describing a plurality of
destination addresses for a nunber~of cells of a plurality of transitions,
t he destinati dress f.or each cell. of a..transition being substantially
simlar; and g£ﬁ§§%ﬁ? %F% §gﬁ%F%?m%%%?§@V§uP3@m%§§ nbl e the payl oads
according to fghRpias heBgR ABRIdingd6 TR siistnfall(l ahMer RMm&Aswr | sing the
conpression control block and the assenbled payl oads; and transmt the
datagram 5. The cell header conpression systemof claim4, wherein the

cells conprige a rali of nchr.onou ransfer node cells. 6. The
cel | header c%’rrpr e?g?cc)"%i tsléfé recr%mgfe\ésc(fna?yrsﬁ ,&fcﬁjar“f’hnlselw%grglﬁps |Sst"’|m§18ﬂyan

encapsul ainelar el ipdde:s icotapristd 1abE@ il B similah @esGRMPE KBIFLRS nodul e; and the
dat agram assenbler. 7. The cell header conpression system of claim 4,
wherein the sorter is operable to sort the cells according to the cel

head by: ar i I . I | 1. head
Compri 31 ny o dost| mapronief ouBRRAH Selh 00 \aR St il o

addr essegplurdlify ofuneprafios mdduleshempiidiyg: Nng a plural ity of substantially simlar

cel |l headers; 2@% grouping the cells according to the substantially
similar cell RA%EYep@presgion mRdule enerableda dtere adiphmuebaiodhytesfor eash el ¢l ai m 7,

wherei n guhst ghh@ Yo:af M I ar cell headers conprises substantially simlar
destination addres es” The cell header conpression system of claim 4,
further conpr hsécmy @mpbsionahddile opéralllottopssicaind WMdbdr e8bytRARIchch Ng: a first

conpr essi dul e operable to store a first nunber of bytes for each cel
P cgphege%r ofa seco%g group. Y

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




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 secondlgrﬁﬁgﬁoo%o. A
cell header conpression system conprising: a sorter opera He 0. receive
a plurality of cells, a cell conprising a cell header and a payl oad; and
sort the cells according to the cell, headers; a conpressi on nodul e operabl e
to generate a conpression control bfock describing the cell headers and an
arrangenent of the payl.oads according to the cell headers, the conpression
nodul e operabl e tot%%%%ggfém%?%%npression control block by: determ ning a
nunber of cells of a subset of cells, each cell of the subset having a
substantially simlar cell header; witing the substantially simlar cel
header to the Xdonprieglibgaiccepmprastionsiygiek, compdsing? i t i ng t he nunber of cells of
t he subset of the conpression control block; and a datagram
assenbl er opef%%%%%?%gﬂ%§3enble t he payl oads according to the arrangenent;
generate a datagr afeBeRblufliRGofica, £ MRHAHSHYH @NREdd! anla@eyoaNd the
assenbl ed payl oads; and 16 June 2006 24 transmt the datagram 11. A cel
header céﬁ%ression system conprising: a sorter operable to: receive a
plurality of Ce'Ist@mgglka&BBﬁJﬂﬁhpgdﬁmﬁ'%$ header and a payl oad; and sort
the cells according to the Ce fiea ers, a conpression nodul e operable to

generate a conpr essicofpresitnmddule! ipekble degashtbiaRempBsicaebhtrdieREer s and an
arrangenment of the payl oads according to the cell headers; and a datagram
assenbl e,dqug@p&g}eeceﬁ dicaders 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 e the payl oads according to the arrangenent; generate a datagram
conprising the conpression control block and the assenble I s; and
transmt the datagram wherein the datagram assenbler conprises ‘a | atency
timer operable to term nate assenbly of the datagram after a predeterm ned
period of tinme. 12. A cell header gonpression system conprising: a
sorter operable to: receive a plurality of cells, a cell conprising a cel
header and a paylo%%ﬁnﬁng sort the cells according to the cell headers; a
conpr essi on nodul e opera.?eiﬁgmbenerate a conpression control bl ock
describing the cell headers and an arrangenent of the payl oads according to
the cell headers; and a datagram assenbl er operable to: assenble the

payl oads accordi ng 4§l berdergomprsepionsystem, gemerisiiige a dat agr am conpri si ng t he
conpression c and the assenbl ed payl oads, wherein the datagram
further conpr?g%EQQx%%%ﬁﬁc redundancy check character used to check the

integrity of the dadcaige apuralitythf 36ls, HRE cAQRGind kil a08siahd & pgiddat agram 13. A
cell header conpression system conprising: a sorter operable to: receive
a pIuraIPW& of cells, a cell conprising a cell header and a payl oad; and

sort the cells accQioipgut QL8 5%#0&“% [ @ conpr essi on nodul e operabl e
to generate a conpression contr 8l ock escribing the cell headers and an

arrangenent of theapeyipreaida naxdale bpdritle foQelidife 6 €bhpredsiondatis] blaskd a dat agr am
assenbl er, operahle to: assenble the payl oads according to the arrangenent;

gener at e I8CPRE e £6) heaisri 7y AargemERAL B Pafioady ArcpmerP dkodlind t he

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

and a payl oadjsand ,s 3 rding.to the cell headers; a
conpr essi on nn%uleAS%g%g%P§0§§%%§W§§%%%%3 g%gression control bl ock

descri bi ng t hesaekbpddieder s and an arrangement of the payl oads by repeating
the followwng for a predeterm ned nunber of cells: determ ne a nunber of a
subset of the cel | &cegagplughiyof egllsiatell someprisinglaghl hegder 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:




a substantially simlar cell header; wite the substantially simlar cel

header to the conpression control block; and wite the nun?gﬁuﬁg%%ﬁlls of
the subset to the conpression control block; and a datagram asse er

operabl e to: assenble the payl oads according to the arrangenent; generate a
dat agram conpri sing the conpressiokfumnrol bl ock and the assenbled

payl oads; and transmt the datagra 16. The cell header conpression system
of claim 15, Q@er&in the cells conprise a plurality of asynchronous
transfer node 'TéPT€. 17. The cell header conpression systemof claim 15,
further conpriisd@pRtioneEaRSHat or conprising: 16 June 2006 27 the sorter;
the conpression nodul e; and the datagram assenbler. 18. The cell header
conpr essi on syhketdaiagteh assembler. 15, wherein the sorter is operable to sort the
cells according to the cell headers by: conmparing the cell headers of the
cells, a cell header conprising a destination address; identifying a

plurality of ggbstgné cal heads dinpREsicAEStbA I cRh BSIdVRERP e Qbrtd e cel |
headers; and grouping the cells according to the substantially simlar

dest i nat ioptatigli@sershe sells agrordinigdo the k¢l hivededdry: conpr essi on system of cl ai m 15,
further conprising a, pluraljty of canpression nodules c ri.sing: a first
conpr essi on nﬁ%?ﬁagn%f)hgrcg Ihgacie{)s Osfﬁ%?%eﬂ% "f?ei@t“’a Tio]E e 3 ab{i%fn%?h?’br each cel |
header ofaddeski r st group; and a second conpression nodul e operable to store

a second nunber of bytes for each cell header of a second group. 20. The
cel | header céloptifeiag jagruralits 1of substantisllyisimileg desjipatior iaddredses efathe eell i s

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.




further operable to: conpare the cell headers of the cells; identify a
plurality of substantially simlar destination addresses of t ? ﬁﬁﬁl
headers; group the cells into a plurality of groups accordlng

substantlally simlar destination addresses; and sel ect the conpression
nodul e in response to the nunber ofégroups 21. The cell header conpression
system of claim 19, wherein the sor% is operable to select a conpression
nodul e by selegtin evi sSUccess C ressi.on TDd e for a
predetermnedezgurrbgjjrlﬁgogeru'\ﬁ%'u T%W?Kﬁegmucb‘g ?he Lﬂ:\eader

CONPr €SS icompreysihathes mdoalomnﬁﬁses whempieticd Bal héaaémfe%&&d ﬁBmegiﬁuﬁ;N bl ock
conprises a conpressed cel| header sel ected froma group consisting of a
five byt &orishprela fiyepyigheadon o fnvebriehcada, 1 thice bytbpeaderheddent halblge a of hal f
byte heades, 23. The cell header conpression systemof claim15, wherein
the conpression control block describes 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 substantlally :
sinmilar. 24. Fhe cdbe W@aé@ﬂ@bGW§P@§§Poﬁm§V5ﬂ€nﬂ®ﬁldﬁaﬂﬂﬁﬁglthmereln t he
dat agr am nat e

aasonbl y oo T Ran qaect DRBL bcifels bAKAEK dFon RN G LRBRED "05° 11

cel | headélts of o pinratitysif oansitions, &mdaitmaﬁoalaﬁara@ foﬂ/%ﬁfd%ll I’dfi hanstioh Bgsgam  f ur t her
conprises a cyclic redundancy check character used to check the integrity
of the &% ¥SIMIE The cel | header conpression system of claim15
further conprising a receiver operable to: receive the datagram
transmtted by the datagram assenbler; identify a conpressed cell header of
t he conpressi 84 coffhe odll lxhdet koragreins apieni eftklaint 15, aherkiaalsd daggampay| oad;
deconpress t e cel |, ders; and append t he deconpressed cell header to the
at | east 5HBP E)%FQF'B’&WS ag'gqgtgy timer pp¢iable 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:




t he conpressed cell header. 27. The cell header conpression systemof claim
15, wherein the payload conprises encrypted data. 28. A nq%ﬁ-ﬁgﬁqeéxﬂl
header conpression, conprising: 16 June 2006 29 receiving a plurality of
cells, a cell having a cell header and a payload; sorting the cells
according to the cell headers; sel ing a conpression nodule froma
plurality of conpression nodules b sel ecting a previously successful

conpr essi on le for a. pr term ned nUﬁggg'of cycles, the plurality of
conpr essi on 23 3V3¥a€%ﬁ%ﬁﬁgﬁggﬂaﬁiW%Wg%%= §§P8ﬁP%&H§1e operable to
store a first sowifpee cdl alytdaf té OF c8ARMISLL! | header of a first group, and a
second conpression nodul e operable to store a second nunber of bytes for

each cel | headélfctisg agcompesssondmgdude fromge nhradityi plfjcanpesssipr ewdilenbcont rol bl ock

d i bi - d . h l.oad di
Lo the cant REAGEio RS ARl el RERRE e mibecrie BB 6k Ui no € e

sel ect ed cgaiesp tiesslivality 67 ChidinBressmSiBdHlds @nipHSing @ Yir@ adipRESE flbdige t 0 t he
arrangenent; and generating a datagramw th the conpressi on control bl ock

and the fBEENBiostere Hbrt nyalher of byes far ergh prlcheader ef firstizeunend 8 sevprdes si on,
conpri si ng: i.V] [ ells, cel |l havi cell header and
mri si S;Qmpﬂé&ﬁ)ﬁ 'nngngﬁ r@%ﬂo%l&e ¥, seg%‘xld%lamk)%r otf ﬁge ég{ ?ag%éeglglg?cger of;ae ne

a payl oa sortin S accor ks rating a
conpr essisaondgnig; ol bl ock descri bing the cell headers and an arrangenent
of the payl oads according to the cell headers, the conpression control

bl ock conpri SPIFEFHAS @eFIMREESHPE cemiobblack adesqribing| e tcalll beadstn andgimoup

consi stipg ' [ r r hree byte header,
and a hal f {3/;%1%1t %i;glgg%ﬁagss%eﬁ@?? Eldgth?ﬁéelp%ggﬁp%yd%cg%%g%rﬂ%ﬁ C%altpfegm?%e

ar r angemeaoritrol bingk wginp deatledng campradsiogmedude) t h t he conpression control bl ock
and the assenbl ed | payl oads. 30. A nethod of cell header conpression,

compri sing: r &SERYNg Pepappids agepidingdg the argngemept@ad | having a cel | header and

a payload;  sQLidfe bNBESh! xﬁitlﬁ&%%fﬁbf%&i&nocotn{}& 854! anll SRISEShbled

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




generating a conpression control block describing the cell headers and an
arrangenent of the payl oads according to the cell headers,lkqgn{ ression
control block 16 June 2006 30 describing a-plurality of destinatTton
addresses for a nunber of cells of a plurality of transitions, the
destination address for each cell a transition being substantially
simlar; assenbling the payl oads according to the arrangenent; and
generat i m, W ; C ssiqn _control ..bl ock . and the assenbl ed
payloads?g%%wggﬁggﬁgﬁkg%%%%ng?fﬁﬁgé ef“@&#ﬁ%gé??%%s8?36W5§%¥§g, wher ei n

t he cel | Srangttopthesdestmatiinabdrbds ttyr eadh @B yNohindn@lRing kaRGh@Ily fRaer; cel | s.  32.
The net hod of cel|. header conpression of claim30, wherein receiving the
cel |'s conpri sésemplingdisnapigadsigecording tg theprangempnteid and transnitting t he
cells to an e t - : LSl ng: r, a

conpr essi on ngﬁﬁﬁigkgn &@QLQ§¥§§%§%§§%§% F%@gpgéagﬁﬁéhﬁg?%%@&gf cel

header coaypalssi on of claim 30, wherein sorting the cells according to the
cell headers conprises: conparing the cell headers of the cells, a cel
header conprising a destination address of the plurality of destination

addresses; ideptif yi0ehemholloH Eﬁi jléa){er%t)mﬁtlég%ﬂlad?tcia% !321 1%%1/4}%111 He GA L o lhr"ad ers,

and grouping the cells according to the substanti simlar

header s. c8apristhplumbityhd dsyofhraeld tranefackasdecalispr essi on of claim 33, wherein
identifying a plurality of substantially simlar cell headers conprises
identifying substantially simlar destination addresses. 35. The net hod of
cell header cappresgl i ' It : ording to
cell headers ?gﬁpr??%g?mgiﬁﬁﬁ?ﬂﬁgﬁ$ﬁ%ﬁég%ﬁhﬁgg@%ﬁ%ﬂg?ﬁﬁ é%g% 5; 16 June
2006 31 itldenllsdoypriggs:at | east two substantially similar destination

r f the |1
addresses o trecgm%g 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;




headers; grouping the cells into a plurality of groups according to the at
| east two substantially simlar destination addresses; 6?ﬁ LE5ddsNg 2
conpression nodule in response to the nunber of groups. e nmet hod of
cell header conpression of claim 30, further conprising generatrng t he
conpression control block using a giurality of conpressi on nodul es
conprising: a first conpression no Jle oper abl e to store a first nunber of

bytes for eac ade f ro seco ressron
nodul e operabf%iﬁ%ugtor%m% éb%%%ﬂu ’8& @?ng' ?“?a header of

a secondhgiderdp. 37. The method of cell header conpression of clarn136
wherein sorting cells according to cell headers conprises: conparing the
cel | headers @PupHg thecplls injode plurglify 9§ seoups aecatdingy toothesagPeastatwd al |y simi | ar

cel | headgrs: .. Pgﬂﬁh”ﬂﬁ%ﬁﬁm“%#%%ﬁggt a plurality of groups according to

t he substantra y sim ers; and selecting a conpression nodul e

in response t@eledﬂﬁgmwﬁr;@essmmbamrrésp@raemﬂ%&umﬁem eﬂsk of cell header
conpression, conprising: receiving a plurality of cel a cell having a

~cell header and a payload; sorting the ceIIs accordrng to the cel

header s;_genegl | N8 peRIBLESH MO0 QlaPhOGkIFSELLD! Bfpllie ool | headers

and an arrangenment o ayl oads accor

determ nrga@raangwndoarm;méssimelcbmoofbroak sising et plﬁlfahﬁyh@f ElprSsioe adbulee! | of the
subset having a substantially simlar cell header; witing the
subst ant PV i | ar cel | header to the conpression control block; and 16

June 2006 32 ik L8, MERELaGELOR, snaubagt. BLegelhs o the

‘conpr ession contro ass cordrn o the
arrangenh&ﬁﬁmﬁmﬂmggﬁqraming a datagranrmnth the conpressi on control bl ock
and the assenbl ed

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




payl oads. 39. A system of cell header conpression, conprising: neans for
receiving a plurality of cells, each cell having a cell heqﬁg&gﬁﬁﬁﬁa

payl oad; neans for sorting the cells according to the cell headers; neans
for generating a conpression control block describing the cell headers and
an arrangenent of the payl oads accquing to the cell headers, the
conpression control block describi'ng a plurality of destination addresses
for a nunber of cells. of, a ural i f, transipti.ons, the destijination
address for each cé'h%ngfthean bgrngl‘felrl%r??lgheﬁ S’r%ligjsesﬁ’ gffifé)ﬁ? iﬂ’ael ‘foi/npgelssﬁ‘?q ar; means

f or asserbitiohblotdhe payl oads according to the arrangenent; means for
generating a datagramw th the conpression control block and the assenbled
payl oads; and 2fEablingflspaylpads aprordingigthe peangemeneadn 40, A cel | header

conpr essi on YS!l GBI B 1otoRBlel SRRRARLE Jlind SSEhNE @ PIurality
of asynchronoUs {ransf eronode ¢e |'s, "each ce P conprising a cell header
and a paykweds. conpare the cell headers of the cells; identify a plurality
of substantially simlar cell headers; and group the cells into a plurality
of groups according to the substantially simlar cell headers; a plurality
of conpressi 0Rg MDAy a . .conpression control bl ock
descri bi ng thgacel%Jﬁggggﬁgﬁgﬁgmgﬁm”ggﬁﬁ éﬁnﬁ?ﬁ%f t he payl oads according to
the cell headens, fot hecisiog emurflity toh eellsheich geld hevidbh eclt beadal @dta a

‘conpressi on dule in response to the nunber of groups, the conpression
nodul es E@Wﬁﬂ?sing; 16 June 2006 33 a first conpression nodul e operable to
store a first jauah . ader of a first group; and a
second conpression&ﬁ%%%¥@xgﬁg?%%ﬁ%wﬁgﬁgfgﬁ%kgﬁgecond nunber of bytes for
each cel |l headeansdbr gangaingndogpredsiph cand! blockadeagibmmilassk hdalas aiper abl e t o:
assenbl e the paﬁloags according to the arrangenent; generate % dat agr am

conpri si AYXHESRTH St de Frgfeds srtordine 191 e kelhirgdgry dhe compression contro

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;




assenbl ed payl oads; and transmt the datagram
16 June 2006
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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 compression control block and the
assembled payloads; and

transmit the datagram.






