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ACM IN DI TAL SATELLI TE TRANSM SSI ON SYSTEMS
FI ELD OF THE | NVENTI ON [ 0001] The present invention

relates to digital satellite conmunication and in

EFFICIENT FRAMING S€HEMES FOR'SUFFORTING SECH/ S0M iNtmGITAL
provi de better su rt for variabl e/ adaptive coding
and nodul at i &AEEEEHE Tmm&mﬁﬂ@hms [ 0002]
This application relates to the application titled

"Efficient Frame Sgygigd @F‘T@H\Nﬁ@‘l@ | Satellite
Communi cation" filed on BACKGROUND OF THE | NVENTI ON

[OOOS&@The obj ective of nodern di gl tal communi cation

sy s8] The pesert dnvention redaten to digiigbetallitgramanairatiomand in
pi ot A S O R LRl o BBt

coding apl modbristivni somerfiesr cormerci al conpetitiveness. To
achieve this objective, a primary problemin receiver
design relates to Wﬂ&ﬁmom zation and
frame synchroni zati ynchroni zati on
i ncl udes processes and nmet hods for synchroni zi ng
r ec D90 Thixt applitatioamelates tohthé apphieatidnt tﬁl}bdd‘mfﬁ;i&ttM?taﬁcture for
- € S | evel roni zation is critica
Dlgmﬁ gﬁ@%@?ﬁ@ﬂ&l&%.@%‘{%ﬁ%%ﬁgre digital data is sent
frame by frane, and each frame contains a nunber of

data bits. Dep@BUWICRGROUNDOBYHEENVENHEON Si zes can

vary. Each frame usually contains two parts: a header

and yl oad.  Headers typically include inportant
i nf dﬁﬁl@? oﬂlefo@o‘ecf‘}’%ﬂfem%‘iﬁ%ﬂ%% COEMUBKCAZEN GYSfqMSS t;transmit

audio/MTAEY sBhA10 Bnd IRELAFord 2GR 4 ddsBnatfodrwitHRigh B &@fandwidth
Payl oads typically contain the actual data pr ot ett ed

efficiepgy anddowrraptthardveasel m@emematmé% enmmerciah gorapstitiyendss, To achieve
this obé@t!n}(/e Héﬁrbé@ grcfb%m ﬁlvrg[:é’}%ér &ﬁ %ﬁﬁt&%f gglr{?@pg%&cﬁ%ﬂmaﬁon and

perati nyg cos
frame pyrehemizaton. r Syrebdl dinmieg symalyomestldntmclnddfsl;gd)bem find methods for

r i ver . .
synchrorelf:meng rgceﬁved data streams with transmitted data streams at the symbol level. Frame

synchronization is critical for digital communications where digital data is sent frame by frame,
and each frame contains a number of data bits. Depending on the system, frame sizes can vary.
Each frame usually contains two parts: a header and a payload. Headers typically include
important information for frame synchronization as well as a modulation type and a coding rate
for the payload. Payloads typically contain the actual data protected by the channel coding.
Frame formatting design is very critical for overall system performance and can directly impact
product and operating costs. A preferred frame format may result in high performance receivers
that achieve fast frame acquisition and reliable tracking (time and frequency lock) to improve
system performance in terms of either bit error rate and/or packet error rate with minimal

overhead and a low cost implementation.
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tracking (tinme and frequency lock) to inprove system
performance in terns of either bit error rate and/or

packet error rate wth nininal ov?@lﬁ‘¢6}ﬂ2§){)ﬁa/l(p\@2425
cost inplenentation. PCTIE0612CN 1 | |
|||||||||||||||||||||||||||

I I I *@&00002* Date of receipt: 09 Cctober 2006

(09. [mmzq Qﬁ)ﬁ')e RETAHAREND ﬁt&ﬁ%%%ﬁéaﬁéﬁ CRRAREAAER a3 DYB-S and
004 he current digital satellite conmuni ca
g? Fra%le grhiiged w@zesogmewm Becauseibdth MCviand ACM support

dlfferefnlt ¥RAuBHIPSheREs SRGS ﬁ‘l@no%ﬁ%{bﬁl G Qak aﬁ?ﬂ“@?{kﬁ pymber of coded

support different nodul ation schenes
symboly gnglfor ¢ length o pa}d@ﬂdle yaryFem fhme tdfarnel ﬁE(ﬂfex@ﬁlpl’éOliﬁ%dsystem

hawn?yj‘@ﬁg%erﬁﬂ% Oglts bég ehergoggﬁl%/ye%aa?pz@:/cgég ]’_Zfér@é))coded bits will result.
When uisifign @%Smmo&mlhﬁr, thif willbe biuitalétt € EXUDQLSK BYimBolk ﬁéc‘ause each

1/ 2 2400 coded bits will result. Wen using a
QP SKéﬂgRg eﬁ‘V%PE% , Ini&PSK godplagan, dhis with be aquivajent 20 80GFBRK symbols

a K It
e QBN OV 8 DR P o .
long ogg,QMSQO cededchits @ad; & sliyrhdre! of 14300 dudeé bits. t Gonsbdiuently, each frame

will ha@g@dﬁffé}gntl %J/I%gmg f %)\ﬁ@t?gs[)geé)a% ngrt\f dn uéaglggtesclgﬁq@s and

FEC coxIes hﬁ‘:ﬁ&@d C'ﬁhile dlfﬁﬂr&:ﬁ:e nBRae e BdthplicaR® edbefve AR lzvluch s usually

f t t h/ number of synbols dependi n
furtnen (R EHEHE Y ST CLEREHSoRAES eBes spckiy®s bademhundbise

adjacesti chin@e®ad/or Bitfef BIRf3LEEs, CONPI i cates recei ver design,
which is usually further conplicated by various

channel distortions such as group del ays, background
noi se, adj acSRER AHMMARYAAH/TBIE BYYENTIONer f er ences.
BRI EF SUMVARY OF THE | NVENTI ON [ 0005] One of the

benpldss0RE of e bbﬁé\ﬁ%ﬂ tﬁ’é"m'véntfo? €10l FnlALE tlMRo afgll%g% oned

mentioned proble fixin ranme sizes regar
problergs by Hringdumeizes Fﬁgslﬁlh@ﬁeétha nmdolatlomsh}ngles atdé@r dodidg rates used.

r.di d ment o he .i nvent.i. o ac
Accordﬁfgcﬁeaﬂ g@%f)%@ﬂe\%p?ﬁﬁp Vglét&)& eiﬁl}ﬁ nbedﬁzgglﬁ l)pg I']heaSer tEat contains a
synchrenjzation evaivefatr omuena\mﬁ@remrcs‘ra l(Ued, Blvwtdue af!(‘@t[ﬂhWntrol code

an a ar control code (ACC i ch
(ACO), ‘%‘EE%QFRC‘SQP g e sading aie Qf b firgt cadewondtin the
currenttfhénef ih E&dlﬁ&ijﬁ)%ﬁgd daﬁa §fifbols, the first codeword may also contain a “next
frame composition table” (NFCT) to specify modulation schemes and coding rates for some or
all of the codewords in the next frame and/or the following frames. The total number of symbols
in a frame or the frame size is fixed. In an embodiment of the invention, the receiver knows that
the UW position is fixed in the ACM/VCM mode. Hence, synchronization control can be
simplified.

[0006] Another benefit is that data streams of different modulation and/or code rates
can be handled simultaneously in the ACM mode. In current systems such as the DVB-S2
standard, data of different modulation types are kept in different queues. For any particular queue,

each queue must accumulate enough data to fill up one frame before it starts to transmit. Hence,
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current frame. |n adbfaqf&5eirs 0%96‘@'&?’&%&50951;9&8%) ECTW@%/“O“ZD

first codeword may al so contain a "next frane
conposition table" (NFCT) to specify nodul ation
schenes and coding rates for sone or he ‘
codewords in the next frane and/or thP*@\I &b\g%hg{ 00242 3]
frames. The total nunber of synbols in a frane or the
frame size is fixed. In an enbodi ment of the _

this qdeﬁif%"&fela?ris 01t zhﬁnﬂﬁﬁ ﬂh%?é aﬂﬁrﬂ?l\eﬁlafeg @bpenlify! % oY PRShtaRbub Srrival

fixéd in the ACM de. Hence, 'synchroni zation
rate oitbedatal Aesqrdingto \@mm q:mb@@mel[tmﬂb? ummm dath efi diffetent modulatlon

t of differen d/or [of0)
s gt 88 ALSEAER ) BRI i Bl
accurruinteito fidhip anedodeBord)isificeathie Iehgth IVBle%de\Sétaﬁdfméh sibateAthan that

ferent. mpdul ati on types.are _kept in djfferent
of thegh"elgé longrodgs, fhepyerage gremeriayand t kl%“a‘@‘ﬁen(ﬁ gEtivarsgpn will be much
smalle@ccumul at e enough data to fill up one franme before it
starts to transmt. Hence, PCTIE0612CN 2 Date of
recei pt: 09 Cctober 2006 (09.10.2006)
PCT/lQSf@d)mhwﬁPWh@W ygiyeis empodinpenis of the inwgngion, the unique

word ‘g&ép :}ﬂd%&l %iﬁz@gf tHe Wgﬁﬁ fAglng \?ZI?H;: tnlel{ﬁé éﬁ%ﬁeﬁ% ethose of the

ng on the i nstantaneous arri rate
CCM dwmtle,. thuscthe VIV gmctde aud thecAGMantidedireremtysatibfe witltethe CCM mode.

i nyenti.qn ata dlf er.ent dul ati on S .an
Becausg S Btode e e bine g ot s KPRy iy atows the
VCM gtd fhie A E©VItmétRk &0 b@ea@ﬂﬂ Bitedrdtyd in@C&EMNg Ay Q6 Fithbwkt!inddring huge

one codeword, since the length of the codeword is nuch

eqUIPEEHICO®r t han that of the DVB-S2 | ong codes, the
average queui ng delay and the extent of its variation

wi | ljodud) ')%Czﬂldltﬁﬁﬁf beRkfit ib %@Z&coﬁﬁ‘}g 38k 0eNGh ddithentd gﬁhe

in varlouse nbodi nents of he 1 nvention, the uni qu

inventigay thepeMimegde adlows theﬂwlah@ in patisfyirig Yamiouy/ink budget lh‘-emrements

withodt b FRAPRI Shat OR) RA05AF abhB? g;regérgféﬁgiggeﬁgﬁ’lé%sdﬁage@: Rfent link

budgeGEhinamimts. The ¥4IM endde és mmbtdﬁtllaw&hﬂknéﬂﬂ l}SCTﬂilSte dsd dll;]ferent
br.oadcasting.services, .this QO ows, t he

modulghsy HHE THEOACTIRATBEITS BabERaRT e ek Pufestefnisment. Thus the

VCM 81648 bidvites &iﬁir@ﬂ&xﬁﬂ@ﬂ&ﬂﬁ tHe'EGMrm&E QHEE by @%&%F@Jﬁtno’t change
cos 0008] additional benefit is that accord lm%g

either thg m%duﬁmg Oéﬂw@rlﬁﬁm fromrong weer to pnoshari Although she o ndge

requlril%%‘ﬂé’\@hakgq W with G¥r0ithd finde ﬁd'&gétqulﬁlfeﬁeﬂgfoy LTI 1E lum{cﬂly fixed, hence

renents
the modulation and the code rate is usually fixed. Consequently the receiver design for the VCM

mode is no more complicated than that for the CCM mode.

[0009] According to an embodiment of the invention, the number of pilot symbols
can change the frame size. In this embodiment, pilot symbols may be inserted uniformly during a
frame. Depending on whether pilot symbols are used and how many pilot symbols are used in
each pilot section, the frame size will vary accordingly. According to another embodiment of the
invention using the VCM and the ACM modes, the methods of using pilot symbols are usually

fixed in real transmissions and will not change from one frame to another.
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Wi thout incurring adifed seeipt: 6HQttober 2008 (1910 2006y BT/ N 2006/002425
General ly different users have different |ink budget
requi renents. The VCM node is designed to allow

different users to use different P@_Td@Nazq)OB 7ype zaqdz 5

code rates depending on their individual [1nk budget
requirenent. Thus the VCM node provides nore
flexibility than the CCM node, which by contrast can

B
codewbdguUiThe AT anly mxj‘ﬁs metmodmm:oa and te cbdmtatmfdgeﬁrst codeword in
the Aqu}z gtgqldrgf ?gng{i,gc[ef Egt ie rg gﬁjeg PB{;K&?&QQE ﬁl% ﬁrgtré%deword

of the breV8SIHEAL! YV the rece| ver design for the VCM node is
o nmore conplicated than that for the CCM node. [0009]
Accor di n?\ to _an embodi nent of tgﬁ i nvention, the

nunii@ 1hAcenriisg te g fsthes embodiment of the NFRItioR.fhe uss of NFGTs may

| : S gad
result &%@118{?&@%@% onﬂhL:%ﬁ %1 n%m%}ea%gggllﬁgg@ opﬁrﬁvﬁ%taﬁe)?m modulation
&F

and/orslyendmllesata e sptscaﬂechmdl stpowalrmrt)pf[ﬂlel eaderealest MQDQOBSE@Ch
encod%f,e)e%cfugq%walayd g%}:@gf &ﬁ ngr{ngp Ostu%enﬁee%rflglﬁg%ﬁd r?é’ﬁ? VE% 1Y1[ODCOD has

64 QPERUSIbbR ity §ﬂr&rglf9|6/ﬁiwﬂﬂﬁlﬁbd i1 A fatotbeone LDECroptitvostd. In the
usin
ACM oge m@ga%sth%ﬁwsm%rsforf&%ﬂ%s ReovoRtETh o by e
. especi E] > G schebRt GO APSl@bﬁ’d 32 ABSIOah@DPEIB-S2 short
10, B

CT/ CN2006/ 002425 PCT/ CN 2006 /00242
codes. [mmljmgawcanothcmnhqummt efithedivention,dhe NREeTiinensadedsing LDPC

codes Sk iR R U ans Sosa YA UL b L o, DR SFktdndara
For exanbR|, vaae ‘éﬁbddmﬁntstolﬂ&le%%nﬁﬁﬁi may tubearr BEDRC rederdendf tatesf Y4, the
minimgReerle SEPORFIG DS P Yot L1y Taciet i Hpg o ler code

in DVBUZ 12971 62 TRGHEARIE, uffikd DVB—SQ/ MGID@OD Hﬁ&irbt%@d@frorﬂ“ﬁﬁse of any
may result in smaller transm ssion over head. i n

modulbtomssheoe, svrb is] PtDVBE 10 QPRR0 FAAP SR, waigh 8 e reduce the

code rat re specified in a special part of the
transnﬁgéodie?veheef(?ed MODCOD, whi ch encodes nodul ati on and

coding rate information using Reed-Miller code. Each
MODQEL 2 dsccofiing PP s eapodiviest afithe uqvmtwm thatihe NFGH has a delay of

one frg(%j;slrpgggélosp ﬂl%%%‘g%%g %o 4 at fyrpg :e}g Qw glrp?%gefégﬁ \é%glgl’bq' uthFﬂle first
codevJWe@ﬁ&eoB&ed’W an DIDEU decoder. Generally this one-frame delay is acceptable
for most of applications. For example, in reality charmel conditions due to rain and/or other
environmental conditions usually change slowly, hence the ACM only needs to change the
modulation and coding rate occasionally. Furthermore, this one-frame delay is negligible
compared to the satellite transmission delay, which is usually as high as a few hundred mille-
seconds due to the height of the geostationary orbit. For instance, at a symbol rate of 30 Msps

and a frame size of 30,000 symbols, a one-frame delay is only about 1 ms.

[0013] According to an embodiment of the invention, for low-symbol rate, delay

sensitive applications, the modulation and/or coding rate of the first codeword in a frame may be
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especial ly for hi gh-Raterérecaipti 39 Qetobas 24WHEAI2006) RET/CN2006/002425
16APSK and 32APSK and DVB-S2 short codes. According
to another enbodi ment of the inventi @CTAGN2066T /i § O 24275
encoded usi ng LDPC codes whose rates are nuch higher
than the Reed-Mil |l er code used by the DVB-S2 standard.
For exanpl e, various enbodi nents of the invention may
use an LDPC encoder of rate of 1/4, the m ni num code
overwﬁ&%@b% HROCE O tHeRathB GrafdYEn e mmﬂ@de%ucmu e bh& faRk Aelay may
for the Reed-Muller code in DVB-S2 is 1/
be elimpipated deribe &rst gpdewosd. DYoglinglyytrefirst ecmeword @ﬂn 1@&5%&@@ delay-

sensml% ﬁa{a%&-ﬁ{e tﬁ‘é‘égﬁ?&? %%%giwq\%ﬁ&rﬁﬁ ngg #%g& er re uce

the transm ssion overhead. [0012] According to an
enbd@03nt Agtortiing t¢ arvembadimenttof dte inventingGH eificient frialing scheme

. one. fra ecause the receiver ot . ..

is use o Bt VTR Bl COURE bl BroaBBoN FYCREREMD e p o lisita

satelliGaeReRIisdion 3§st T l@emdn@theaﬁ(cMDE’@dd afiédif4tion and coding rates
CGenerally this one-frane delay is acceptable for nost

changg frogyfisame tot framg . Thegh Champdn l@es 3 Fetyra ghanngl terpdivgiethe modulation
and/of:&ﬂg'lg:ﬂa@ﬁs% {e@dﬂa@k Hlf@fﬁ%eﬁ mﬁt&ﬁ&mﬁ ?@Xﬂ rﬂ%[ﬁﬁ‘&ﬁt‘ olf the invention,
con ons usual 'y change slo ce
impromebsippon ixpraviged fonthe VioMuhads bmalan dlmaﬂui@qnéqodmg format does not
chan occﬁ%&g al | Ly Furthernore, this one-frame delay is
&k frb pec conpared to the satellite transm ssion
del ay, which is usually as high as a few hundred
m | 1[0015] eb@ocinghoantembblimeheofthé uﬂéntid'n?wgemﬁshﬂg the @M mode, a

NFCI: Bt RS S b P P e
the coQE‘dvUrd@BPME ndxtTFamel Q’Q:%gﬂdlr&%": G[ﬂ’dréiﬂ cb&bvﬂﬁdsed'fﬂ%‘aé 8Efren®inodulation

he invention, for |owsynbol rate, delay sensitive
types ggﬁpqqdewtlﬁfsﬁ while fhe taighpHmter eﬁths SnBels fom aﬁlgﬂlra spdeveprdy ip dixed.
first codeword in a frame maybe 4 PCTIE0612CN Dat e
of 166Fd] PFariod? eiabbBRGAts $PHE 11(\@9&&1‘91113%9@%@, a digital communication
PCT/'CN2006/ 002425 PCT/CN 2006 / 0 O 4 2 5
systermusmvdugttclémnblynsmh& Hedigital tlh@sny@amsmpmésim a pluralig\ef frames to

transn? %’il,he € ?lr 5 th otfg'l% V%urgh{y X frar % ?s]y y%% etgﬁtlﬁ'l 'vpi'legc%l%gch frame

compﬁﬁd,emﬁa’xﬁle Benden) exldlaspldreﬂlw thoﬂyw@kdk ye of @hihicoitaind atNext Frame
lge oth codewo d can used for
Compﬁﬂﬂo‘&igii § tageh etswemw eAc cording to an

enbodi nent of the invent| on an efficient framng
schqu®17] According to an embodiment of the invention, the plurality of codewords in

each frame comprises a first codeword, and the Next Frame Composition Table is in the first

codeword.

[0018] According to an embodiment of the invention, the digital communication

system uses the ACM mode.

[0019] According to an embodiment of the invention, the digital communication

system uses the VCM mode.
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is used to support V¢ efEPEiPEdAQctobe 29%“‘?1!30 29fQ) PCT/CN2006/002425

nodul ation (VCM ACM schenes in a di satelljte
transmi ssion system In the VCM and g]P@T#@N/Q@@@eS/ 002425

nodul ati on and coding rates change fromfrane to

frame. The ACM node uses a return channel to adjust

the nodul ati on and/or coding rate based on feedback

i nformati on. According to an enbodi nent of the

| nv 6[002(1} Mccordififf t0\e@dnfbodipeht of the RIveNFE the NUxt Fﬁ%e\@%posmon
Tabl tgtgcause tge nodul ati on/ codi ng format does not
a e&ﬁwtgﬁﬁ fStrHate dorrthe gkt eG4 5] According to an

enbodi ment of the invention, when using the ACM node,

a N662f]iscc tonteh® alhfe‘ﬁfo o

whi ch sg)em f?%% t he rmgu lati oﬂgﬁgﬁlﬁ% | E‘Sq\y E% g%meposmon
Table definsndheamumber pheodswerdspenframe. Accor di ngl y, di ffer ent

codewords can use different nodul ation types and

codif 0

fr omog @%cﬁgr&n%g& g\%{)l%gls 0(?13 ?{ f’ﬂggh [oki E%g Q%%lesp?urahty of frames
comprise aideast anscagiewotde | nventi on rmy i ncl ude a digital

comuni cation systemusing digital transm ssi ons t he

?Lg @SII tﬁ[c@@'r'agﬂét ' ﬁ@%b?&q}% V\}no gnggg Polﬂur ?}elc{ﬂ}:{ér can make use of the
Next Jyame Soirppsition Taldeasddiamine wliaethesbaewsds Start WheES).N
each frarre conprises, a frane header, and a plurality

e of .ch caqntaj ns xt _ Frame -
P T R e R NG T S L S——
Table téfaiee a sird@iré|of AeCoadevards F fanekbhadinent of the
invention, the plurality of codewords in each frame
cogg@}%fs a first codewgrd, and the Next Frane

AsFoTdg) te 2 smpedimgat ofthesinvensionethe Ngxt Fremeglomposition
Table &$HRRE glbﬁlﬂixﬁé)stﬁf&uﬁm%m{ ffhelhe invention, the

di gital commruni cation system uses the ACM mode.

[001 Accor di to an enbodi nent of the invention,
t hel t”‘&ForéW&g‘& AR ebodimentsf ghedpyention, the pluvadity nbetdlewords in

T L e g b e

other thayothe firsheedawadirdhg t 0 an enbodi ment of the invention,
the Next Frame Conposition Table is to set the

str Hﬁ)‘z‘#f ﬁcé&ﬁinh l?(? al{]gréﬁo&ﬁlgnr{%f the invention, the system uses at least one of
the following modulation schemes: QPSK, 8PSK, 16APSK or 32APSK.

[0028] According to an embodiment of the invention, the structure for the second

frame comprises a modulation and/or a coding format.

[0029] According to an embodiment of the invention, the modulation and/or coding
format of the first codeword in a frame can be overwritten by the auxiliary control code in the

frame header.

[0030] According to an embodiment of the invention, codewords in at least one of the

plurality of frames use different modulation.
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[0021] According to DRate dpseseiat: 2 Reto J?G?'Jq:éﬁ 19280 PER/CN2006/002425
the Next Frame Conposition Table d 2086ndnded 2 4 2 5
of codewords per franme. [0022] According to an
enbodi nent of the invention, each of the plurality of
frames conprises at | east one codeword. [0023]
According to an enbodi nent of the invention, a
recei ver can nake use of the Next Franme Conposition
Tabl : 1]
{02 AR AR B BTl e e AR, SR orl afPone ofthe
pluraliti ef fienes vse differ@s dPGsiode oates. Tabl e defines a structure
of the codevvords for the next frame. [0025] According
to f I s
Com QTSR 1o 3h RO ARt hlhehtf, Miheki TR Copgosion
Table méﬂ(lbes‘ttaiﬂEmS{oﬁM&]hed&:Whﬂcﬂw gystemn ases mmmanae of the
invention the pl urality of codewords in each frane

mh{ﬁ:ﬁ |P¢,¢r‘f° iy Stg 3?1%91} @B%Fgen Rt i:atyﬁgﬂm?%e data is located

in a fitst t6dewoadl 6P GHedranidhd Hon AP sehisitivetdatadis lcﬁ;ﬁi&ddﬂl 66t codbwords in
the invention, the systemuses at | east one of the

the fr3188.| owi ng rodul ati on schemes: QPSK, 8PSK, 16APSK or
32APSK. [0028] According to an enbodi nent of the

| NV b4 ccoREnStora CriboginteRt oft thE 1r§/@ﬂt‘i7cﬁfj whbfe®ata streams in
corrprl ses a nodul ati on and/or a coding format. [0029]

differgxw omndelatign end mdeem@@@hnrt@man@mtqeﬁ simulipaenuskyrin theydCM mode.
nmodul ati on and/or coding format of the first codeword

|1 JODSE TEecB AR OBl A Gl B dhe GEALE Glord

ding to an
positienrmabithe¥ame déngtth of the\WaTitli matle and o€ therAdSMi modet aré heshme aethose of

th lLyrality of fr s use. different nodul ati on.
the C%@%@Mlgc "lé’f“SFCEnSF@aS@QgWB%r 2006
(09. 10. 2006) PCT/ CN2006/ 002425 PCT/CN 2006 / 0 0 2 4 2
5 [ (0634] Aeoaiinl fogntembadintsubofthektventidn, tvhereimthe MGMmode and

the Aéygmﬂ 4 grg Iclg{r:l 2\?&)&%\%@5 O&g]}/ﬁ'go&ehtﬁat 1? lezilercl&}rll 'brc}édggstnflgr gﬂ%ges

[0037] According to an embodiment of the invention, wherein for the VCM mode the

modulation and the code rate are fixed for all the codewords in one frame.

[0038] According to an embodiment of the invention, wherein the VCM mode can

accommodate different users with different link budget requirements.

[0039] Various embodiments of the invention include, a digital communication
system, comprising: a transmitter to transmit a digital signal; and a receiver to receive a digital
signal; wherein the digital signal comprises, a plurality of frames to transmit data, wherein each
of the plurality of frames has a frame structure; and wherein each frame comprises, a frame
header, and a plurality of codewords, one of which contains a Next Frame Composition Table to

set the structure for the next frame.

PCTIE0612CN



[0032] According to Rt dpatseiat: 2 Retobsr 2006409. 10280 PEH/CN2006/002425
the Next Frane Conposition Table reduces transm ssion

over head when the system uses the ACM node [0033]

According to an embodiment of the iRGBHIN 2006 / 02 495
del ay-sensitive data is located in a first codevvor

of one franme and non-del ay-sensitive data is | ocated

in other codewords in the frarre. [0034] According to

an enbodi mentg gtrli)@% Wsa streans
in dlfferent o ation an code rates can be

transmtted sinultaneously in the ACM node. [0035]
Acc dPeH0h driguse b depiets oul exrmmplanyidetafied frame farmghof adnansmitted frame,
[ n and the franme length of the
accor%()%' se%g)%%# ngogtﬁgi}lﬁ%?rmde are the sanme as those of
the CCM node, which is commonly used in broadcasting
ser (003 FigudOB 6¢pidts ew exkinmyjary draare hemingdipaglioad ddta simecture using

.in i Q erei n..the VCM.node an t.he ACM node are
mutig SHBRE! G dfiy piuh et Of the g oy
broadcasti ng services. [0037] According to an

e rrbc[OI(ibam]e lFlgu@é 3 Gésicts BY exdnpddty fovaet 6f HfifsOLPDIoeMraRd e frame,
| ation fand the code rate are fixed for all
accor ‘FE’etO@(S‘c? fient of e invertighe. [ 0038] According to an
enbodi nent of the invention, wherein the VCM node can
acc qoua3] Fgrsll fEmeeph ekb‘iﬁﬂﬁ'y%ﬁﬁht ehirfafi@itiend! ancm%ﬁis
requi rements. [0039] Various enbodi nents of the
accordipg,terpmicgihofimantafthe mventdgn: al  communi cation system
conprising: a transmitter to transmt a digital
sig : er
ahor oy ) B BEREL ¥E bSO afl Bt fructitt HoBining 0 an
embodimanted theginverdionsni t dat a, wherein each of the
plurality of franes has a frame structure; and wherein

each frane gpfR plurality
of codewordIS ogéﬁ%? |c cont ai ns Q‘W@ @N

Conposi ti on Tabl e to set the structure for the next
f r a@04SPE&Tr@EdBE2CAN é‘meemfofrtb&:metﬁonoﬁg@etlodppictmemplary

detiegghm b B o b Rl S G e Rt S i P XS mbol oW

patterrd é‘qﬂl(ﬁﬁﬁ b3 ‘E-)syfﬁbd)laﬂl(yc deidan+ lestgineatis® Extoded d4t (6t payload data)

nsmtt
separated y m evenly dlsm%uted pilot sections. The UW is designed to yield an improved

correlation property for faster acquisition. An exemplary UW may contain detailed information

on frame structures.

[0046] According to a further embodiment of the invention, the number of payload
segments (m+1) in each frame is determined by the frame length in symbols and the distance
between two consecutive segments, which may be designed to provide reliable synchronization
with minimum overhead. For systems having severe channel conditions and using high
dimensional modulations, more pilots are used. Furthermore, the size of each pilot segment may
also be adjustable. According to an embodiment of the invention, in some cases frames having
no pilot symbols may be used to achieve minimal overhead. In this case, modulation dimensions
are usually low and the channel is usually in fair conditions. According to various embodiments

of the invention, the number of pilot symbols used may be determined by the worst channel

PCTIE0612CN 8



accordi ng to an enbdttartfgceipr 09 Retober dIGHH%1R:2096) BGTICN2006/002425

Figure 2 depicts an exenplary frane having a payl oad

data structure using multiple LDP r a
according to an enbodi ment of the Fﬁ@@gﬁ\ﬁﬁbﬁ O/OQZP 2472 5
Figure 3 depicts an exenplary format of a first LPDC
codeword of a frane, according to an enbodi nent of
the invention. [0043] Figure 4 depicts an exenplary
mddi deyef C
condi i BRYL B8 nRp A R ARG i NlSA RN (Ring BECOEF 1Y sk b8 Rusigned
soastamoteod'anyﬁomowﬁﬁnbmam@rbyte structure, according to
an enbodi rent of the invention. DETAI LED DESCRI PTI ON

the-EMr?Vi WI gﬁ!&}}h%&%ﬁ% fg&Q&?délg gfr?%gglgg&n ar y g€ Oﬁfaal integer

numbériod D PCOéadatvori 1ﬂsslgmnﬁmea¢leﬁja1ﬁe agthe pi)hmdf da&aré['lﬁs;dea;tgn leads to

s R TR e b 85 Tt b Bl

boundQ@rW oad data) separated by mevenly distributed pil ot
sections. The UWis designed to yield an i rrproved
correl ation property for faster acquisition.

ex e8] Fudhemmeye, Mé?‘ﬁorééisﬁlif mey havg %fqvatapblﬁngtb i bits to
4
s BRI B0 oty e g
modulstigmiype snd/omdofe iate wesuhpdrt theeA CY miedee rTie rmembblyOftOhéeWOIdS ina

fra | ength in 0 and t i Sta
frame S CERTIE (e g BOABHCC Sty o R Sicn S5 e SMs it deaa v
more écdleivafdsén 8 Wamer oni zat i on Mﬁth m ni num over head. For

systens havi ng severe channel conditions and using

hi g i.onal, nodul afions,. nore | ot s are used.

Fur ARfIRE (evigroaemplaydrirphon Semsteaiys i ome
emboc!ﬂﬁleﬁg]uge%tcﬁm Bay M 60 ESHtH8obt addrBAROMH fBRAL c@ﬁerttlbﬁi the format

i nvention, in some cases franes having no pi

deﬁneéynﬁm tablermpy be ugasle (COmBRGHEHYe tSTHAY hivfores, @hekgymbols towards the
R uﬂﬁ?&s VbR ég%é% 14t Qb PA ot
endo‘t e goﬁgcgl I"s l@ﬁgﬁh aélr c%snaglﬁﬁ? ns %)Acco%\?ng zere
oranalbomeabltpattcnerrbodl nments of the invention, the nunber
of pilot synmbols used may be determ ned by the worst
channel PCTI EO612CN 8 Date of receipt: 09 Cctober

2006 ( OPabileO‘t K&Q@@neﬁgf/ &N@W@%QQ %é&’?Modulation Dimension

Combination index

1 2 (3 |4 5 6 |7 8 9 10 |11 |12 |13 |14
Modulation | 2 3 2 2 2 1 1 1
dimension |3 6 3 3 3 3
4 8 2 4 6 |2 2 4 4
5 10 5 5 5 5

[0050] According to various embodiments of the invention, codewords may be made
up of information bits and FEC parity bytes having a CRC error checking field and/or an LDPC
error correction field. But not all the codewords need to be designed to be the same. According
to an embodiment of the invention, within each frame, the first codeword (as shown in Figure 3)
is different from other codewords (shown in F igﬁre 4) in that it contains header information for
another frame. The first three fields, NBYTES, FBYTE, and PSTART, may be used by all
modes of operation. The other ﬁelds depicted, LBYTE, PBYTES, and NFCT, are typically not

PCTIE0612CN ?




PCT/ CN 2006 / 0 0 2 Dptenf gesfigh: 07 BFEberAd6do- 107A0GBET/CN2006/002425
gerrgndl ng nodul ation and/or coding rate; they nmay al so

e designed so as to not change fr

another. [0047] As illustrated in Fm@ﬁébﬁyfﬁ 0425
enbodi nents of the invention, an integer nunber of

LDPC codewords is assigned in each frane as the
payl oad data. This design |leads to sinple decoder

used mgtgzg%éo% ptlée% 918; WS E80 106 SRERAREn P8R %nt?aﬁ,gg é%tSt?pical stream, the

s acrgss a frane boun ary
NFCT misfybeasetinenlyithe ACMewded itsel f may have a constant
Iength in bits to sinplify the decoding

Addi t
o T PR pSc g i B fetien P 87 el g RICT R Eefimed for
ACM idvBicAMs WDER: cadileodawohiEmapbe indejemden of bthew in & frame imreyms of

K T T T T
curren# 0491 ad@ érﬁpléng 289 ARk ?mssitﬁ'rm#ﬂa@@ the@¥ntax shown in

rame resourc In sone enbodi nents user data m

Table 2.oCotresponding excoupary dis@od Byte giositions 4re plsaillusirsied lft'F?éh)(F 2.
the format defined in the table maybe used.
Consequently, there may be sonme unused synbol s towards
the end of a frane wWpild12 NBQT B&finmitidnl ned as dumy

sylfﬁgﬁtﬁxand may be nodul ated by an al|Ng&fbitsor an

all-one bit pattern Tabl e | Assi gnmeifesédledJOdfoffaRfsH

t o rEach—ivbdu T m—Conbi magton 1 nNdex L 2 3

g 857Kl T A L SIS

1 bCedewemdy oynt;ans@ﬁmgr 3 z

5 [0050Q] ArrnrdJ gt o—vari

in <hi<= [Q

D

-I>C
Cﬁ_

i S
A
|_
P
D
g
o

bi {s_aRttBEC parity bytes haw ng a CH Lhecki g
fi ¢l d Mudblationn LDPC error correction field 2Byt no
al Il t h€ododseor ds need to be designed to be the sa
Acc¢or dpadliing in bytes 16

}
}

[0052] The terms used in Table 2 may have the following meanings:

[0053] Codeword _count_in_next_frame: this is a 4-bit field indicating one less than
the number of LDPC codewords in next frame. The codeword index i starts from 0 to

Codeword_count_in_next_frame> 0. Accordingly, in this embodiment, at least one codeword in a

frame is always transmitted, i.e., the first codeword of each frame is guaranteed for transmission.

[0054] Status: 1 bit indicating the codeword status. 1 = valid payload, 0 = no payload
data or empty codeword (zeros padded). When this bit is 0, it may not be necessary to

demodulate and/or decode the codeword.

[0055] Modulation: 2 bits to indicate the modulation scheme.

PCTIE0612CN 10



to an enbodi nent of RARofirersiati (P OptobagiZPae (P9-19209) PELIGN2006/002425
the first codeword (as shown in Fi guﬁf[%:‘ ]

di fferent from ot her codewords (shown in gl%@@@ éf)oi%2 42 5
that it contains header information for another

frame. The first three fields, NBYTES, FBYTE, and

PSTART, may be used by all nodes of operation. The

ot her fields depicted, LBYTE, PBYTES, and NFCT, are

t ypi[0e8d] \Codet ratePLbitEROhdiche theldtieraé. recei pt: 09

Cct ober 2006 (09.10.2006) PCT/ CN2006/ 002425 PCT/ CN2006
/002425  used i.n transport_stre . According to an

e JUFS/RARAGRE AR Bt PRAFing i 16t PYToLlar calepekhin e The

numb&FSEbyRBYPE: pIREl {vith Q8Y isdifernyM node. [ 0051] According

to various enbodi nents of the’invention, the NFCT is
desi gned for ACM applications where each codeword may
be i ndependent of others in a frane in terns of

Nm)dul gti%n. ;ype and/ or code rate. The NFCT defines the
eTMFOS 4 of the frame following the current frame.
An exenpl ary NFCT may foll ow the PBYTES and nay have

he  syntax shown {n abl e 2. Lres di ng. exenpl ary
WY bty 1B TSR P Pt BRI O n Tab ¢

2. Table 2 NFCT definition. Syntax No. of bits

r es0038] Ii isfunderatbod that et offhafieldCmay havetdifferedidiil widths for
FEF iggdevilord count in next frame 4 4 For i=0;i<=codeword
uterl ApRIRRONext frame;i ++ Status 1 Mdul ation 2 Code

rate 4 Padding in bytes 16 1 [0052] The terns used

i n Te¢89 IPisaky uhdatetobd that @hérDihe NFOTEIS Mbh@ed, such as in the CCM or

the VCM mode, the codewords of a frame must be of the same modulation and FEC code rate in
those two modes, which is specified by the ACC.

[0060] The foregoing description of the preferred embodiment of the invention has
been presented for the purposes of illustration and description; it is not intended to be exhaustive
or to limit the invention to the precise form disclosed. Many modifications and variations are
possible in light of the above teaching. It is intended that the scope of the invention be limited
not by this detailed description, but rather by the claims appended hereto.

PCTIE0612CN 1



[0053] Codeword courltatq % reseiRt 03 Pefaer 2006i(®-102000) RCEN2006/002425
field indicating one less than the POTYEN 20060PQ 02 42 5
codewords in next frame. The codeword index i starts
fromO to Codeword _count in next frame _ O .
Accordingly, in this enbodi nent, at |east one codeword
ina franme is always transmtted, i.e., the first
codeword of each frame is guaranteed for transm ssion.
[0054] Status: 1 bit indicating the codeword status. 1
= valid payload, 0 = no payload data or enpty
codeword (zeros padded). Wien this bit is 0, it may
not be necessary to denodyhgisg and/ or decode the
codeword. [0055] Modul ati'on: 2 bits to indicate the
We Clatmtul ati on scherme. PCTI E0O612CN 10 Date of receipt: 09
Oct ober 2006 (09.10.2006) PCT/ CN2006/ 002425 PCT/ CN
2008 digitl corgmanization fyS®mAisingaligital tramsmistidmiss the tligital transmissions
indicate the code rate. [0057] Padding_in_bytes: zero
COmPIFAREi ng in that particular codeword in bytes. The

B B3 o B 7380 35 B, e
LeSEenV d bo represent.s the LSB of the 16 bits.
cach o BB SH ARy P elifafR 58

4° RS one of the fiel ds may
h@v’lﬁ@re?ﬂtﬁéﬁfs?ﬁ& Pitmyhidihs for different applications.
[0059] 1t k

I's al so understood that when the NFCT is not

used, Splafilidfof BddEWSICEHhPising iier Wellan@de, the
codewords of a franme nust be of the sanme nodul ation

and FE(Nexid®ameaCempasitibiDatde toet the deacturstfotihe s&ond frame, and
speci fied by the ACC. [0060] The foregoing description
oWherain the secend fame ndyoptisee att least ondhepdewordnt i on has been
presented for the purposes of illustration and
description; it is not intended to be exhaustive or

{2, b et IhA o S B el BBl
compﬁs'eggheag%r, H%%th@ %&?Fﬁﬁ%@é’l%sirﬁo%g&ﬁle'ipﬁetﬂg ﬁgad'ép at the

scope O I nventi on

3. The digital communication system of claim 1, wherein the plurality of codewords in
the first frame comprises a first codeword, and the Next Frame Composition Table is in the first

codeword.

4. The digital communication system of claim 1, wherein the digital communication

system uses an ACM mode.

5. The digital communication system of claim 1, wherein the digital communication

system uses a VCM mode.
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not by this detail edaHEFript: 0 RACtobss200649M0r200) PERIEN2006/002425
cl ai ns appended hereto. PCTIE0612CN 11 Date of

recei pt: 09 Cctober 2006 (09.10. 200634 /( )
PCT/ CN2006/ 002425 PCT/ CN2006 / 002435501/&%2'%% 002 4% d
Caim 1. Adigital comunication systemusing digital
transm ssions, the digital transm ssions conprising:

a plurality of franes to transmt data, including a

firsg frame and a second frame, wherein_ each of the

pPul B¢ fligial spmmupigegon system of dsim b rvheesinthe Negwh BragierCanhmsition

first franme copprises, a pluraglity of codewords
Table EIRSF tg? %ﬂ‘cﬂg%g’[%&éi?%%a&?&gﬁem&&éfﬁ'%- Conposi ti on
Table to set the structure for the second franme, and
wherein the second franme conprises at |east one
CPAENOiigital Zomhiifidtioh Eﬁicn‘?@f@ﬂf%? HHefdih &Xﬁeﬁﬁ%ecéo%p@siﬁon
, Wherein the first frame furthér conprises a
Table Hefirtte the intbet bfcddewbrdshareark®mposi tion Table is in the
header. 3. The digital comuni cation system of claim
1, wherein the plurality of codewords in the first
frame conprises a first codeword, and the Next Frane
Chnpesdigite somaiyinicatien systerthef ddimsk, whersiteeoh df the plarhiéty of frames
di gi tal comuni cation systemof claim1, wherein the
comprtﬁeg?ttl%ﬁs" X FPdRYVeEt i on  system uses an ACM node. 5. The
di gi tal comruni cation systemof claiml1, wherein the
digital comuni cation system uses a VCM node.

(o 058 5 BB DBt him ) W B EE et gese ppmposicon
Table Iﬁhﬁecﬂiogiefsﬂlhirﬁ%ﬁ&mﬂhﬁ@éa%r&cysﬁrﬁﬁﬁcpsftoﬁl aim1, wherein
t he Next Frane Conposition

10. The digital communication system of claim 1, wherein the Next Frame Composition

Table defines a structure of the codewords.

11. The digital communication system of claim 1, wherein the Next Frame Composition

Table defines a padding structure for at least one frame.

12. The digital communication system of claim 1, wherein the plurality of codewords in
the first frame comprises a first codeword, and the Next Frame Composition Table is in a

codeword other than the first codeword.

13. The digital communication system of claim 1, wherein the system uses at least one of

the following modulation types: QPSK, 8PSK, 16APSK or 32APSK.

14. The digital communication system of claim 1, wherein the structure for the second

frame comprises a modulation and/or a coding format.
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Table is to set the R4t efeecsint 0f Qretobsrapp (P3-10A00Q PLA(N2006/002425

the first frame. 7. The digital comrunication system

of claiml1, wherein the Next Frane hikan apl ,
defines the nunber of codewords per}%)m@bgg '1Zh§ 6f4 2 5]
di gi tal communi cation system of claim1l, wherein each

of the plurality of franes conprises at |east one
codeword. 9. The digital conmunication systemof claim

1, wherein the Next Frame Conposition Table is used

to determ ne where the codewords start and stop. 10.
ation s erein

e ARG iR fe bl
1 e .
S T e R e b

defines a padding structure for at |east one frane.

12. The digital conmunication system of claiml,

whér Thé\dighsl delnniialidativn SYstemPSICMAACE Whreid &ﬁie@v'ofd%tm bt RER one of

conprises a first codeword, and the Next Frane
theplﬁahqyaffrﬁtamnuie&hfferen&nodulmoncodev\ord ot her than the

first codeword. 13. The digital communication system

of claim1l, wherein the systemuses at |east one of

th follomnn nodul ati on types: EéltPSK 8PSK, 16APSK or

éipﬁ?@ digial C‘Pﬁ’@“@i‘f@?l?raﬁysmﬁﬁﬁh ehrein eademorsts ie phlieast one of

1 grei n t he or. the second frane
ﬂwlﬂ%%WB §@§w§uﬁﬁﬁﬁ%§Wﬁ%$”8 8€S-a coding format.
PCTI EO612CN 13 Date of receipt: 09 Cctober 2006
(09. 10. 2006) PCT/ CN2006/ 002425 PCT/CN 2006 / 0 0 2 4 2
198, Thedigitdli cblmunRaHb é}éﬁ&;} Se1aYSt %mexq-:ﬁn fhle ‘%{e‘iﬁ %r%{xﬁ Composition

wher ei n The nodul ation coding fornma
Table tédubés tERERWSI0H ol Ethéadl WikdHRhé SysRYEHS Hel AOMIo@)
auxiliary control code. 16. The digital communication
system of claim1l, wherein codewords in at |east one
of the plurality of frames use different nodul ation.
Trhredlamjucmmuwnﬂmm@m ofelaimsl, sikersin ddlai-sengitive data is located
the plurality of

rein a t one .of
ina ﬁr\@? onig(gd tg?\l\g %rﬁ? a nC @y- §e§§1g§e data 1s located in at 1éast one other
of the plurality of codewords in the first frame.

20. The digital communication system of claim 1, wherein data streams having different

modulation and code rates are to be transmitted simultaneously in the ACM mode.

21. The digital communication system of claim 1, wherein a unique word position and a

frame length in a VCM mode and an ACM mode are the same as those of a CCM mode.

22. The digital communication system of claim 20, wherein the VCM mode and the
ACM mode are compatible with the CCM mode.

PCTIE0612CN 14



18. The digital conTRAY ¥&tEph 0% Petoken2tio €. 1:2p6) PCT/CN2006/002425
wherein the Next Franme Conposition Table reduces
transnission overhead when the syst g0lyick900te AQM0 2 4 2 5
node 19. The digital conmunication system of claiml,
wherei n del ay-sensitive data is located in a first
codeword of the first franme and non-del ay-sensitive
data is located in at |east one other of the
pl urallty of codewords in the first frame. 20. The
d?él The| digigphpemmenicatinn syytsmafpbfm d) wherein, forh ¥CM moda & anodulation
%eams hg qd&% ?c.“ffer ~.npdul ati on and code rates
and 2 $ode TalS ARAXHAAGH] e 60 f'svm@ﬁwﬁ@bfs%m in the ACM node.
21. The digital conmunication systemof claim1,
wherein a unique word position and a frane Iength in

gg]gm ey

&%@ﬂe&ﬁ?&%& ﬂﬁ %%ﬁﬁcomﬁ%ﬁé}?ta %gﬁlag\sy(s: emgg &

acconfihciat® BferedRER v diferdMinOAR é{ri' diRfhen®CM nDde are
conpati ble wwth the CCM node. é 0612CN 14 Date of
recei pt: 09 Qctober 2006 (09. 10. 2006)
PCT/ CN2006/ 002425 2006 / 0 0 2,42 23. The digital
c3pmiimethed ofidigitad temmunhicatic, porfiprisibger ei n for a VCM
node a nodul ation and a code rate are fixed for all
t HenseyHingerdigital sigedicands r ane. 24. The digital
comg@m S tem of claim1, wherein a VCM node
ety dlfferent users with different |ink

b men 25. A nethod of digital
g’?%gr%m%g lgcl)ta g8 ngfsﬁﬁ transmtting a digital

si gnal , ﬁa?ﬂltﬂ; Fﬁ‘?&n‘{ésrig tenhhiOldt llné‘ii.uﬂ :}€L ﬁ}g%’?ﬁlfn%iaﬂdtalggcond frame,

dlgltal signal conprises, a plura
wheretr 0B BF the pRirality N frhied M8 adranld stluciufddBd and a second
frame, wherein each of the plurallty of frames has a
frane whemsimtthe first famde eédvapmses, t he first frane
conprises, a plurality of codewords conprising user
data, and a2 Nesalitylpedewydpeynprising wabdaa,andset t he

structure for the second frane
a Next Frame Composmon Table to set the structure for the second frame

’

and

wherein the second frame comprises at least one codeword.

26. A digital communication system, comprising:
a transmitter to transmit a digital signal; and
a receiver to receive a digital signal,
wherein the digital signal comprises,
a plurality of frames to transmit data, including a first frame and a second. frame,
wherein each of the plurality of frames has a frame structure; and
wherein the first frame comprises,

a plurality of codewords comprising user data, and
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and wherein the secdMe frest 08 Rptobes@806{P9.10298p PEREN2006/002425

codeword. 26. A digital communication system
conprising: a transmitter to transmtPETAIGIAENG / ({) A9 E
signal; and a receiver to receive a digital signal; e
wherein the digital signal conprises, a plurality of
frames to transmt data, including a first franme and a
second frane, wherein each of the plurality of franes
has a franme structure; and wherein the first franme
conpri ses, aNgktirathe Compbsition Eglde thsset theptrigtimegouthe second frame,
data, and PCTIE0612CN 15 Date of receipt: 09 Qctober

and 2006 (09 10. 2006) PCT/ CN2006/ 002425 P7,- C 4 2,006 / O

iti Tabl t th
st r uct mhgre*nl\gﬁe fer‘fgnc?ge%ﬁ 8%8%:’?‘& I,"‘Plg‘?fﬁ gn‘?/\f?f’élnegf’fs}liet he ©

second frame conprises at | east one codeword. 27. A
di gi tal comruni cati on system usi ng digital

t Qanmhg&ﬂ eotmubiidd GitbAlusink IS M &%sﬁﬁélongotﬁpﬁigﬁhl msmissions
a plurality of frames'to transnmt data, wherein eac

compiiding:he plurality of frames has a frane structure
conprising, a frame header, and a plurality of
c o pbundity of frames tofirandmic Hate,omgaréin escheoMivecplufalignef frames has a frame
Conposition Table to set the frame structure for the
structyye ¢PMPHgAS. 28. A nmet hod of di gi tal conmmunicati on,

conpri si.n anspitting a digital signal; and
recei v?#‘%ﬁ Sardrﬁ @8¢ signal; wherein the digital signal
g
conpri 2 elsﬁtahty of codewords, one of which comprises a Next Frame Composition

Table to set the frame structure for the next frame.

28. A method of digital communication, comprising;
transmitting a digital signal; and
receiving a digital signal;
wherein the digital signal comprises,
a plurality of frames to transmit data, wherein each of the plurality of frames has a
frame structure; and
wherein each of the plurality of frames comprises,
a frame header, and
a plurality of codewords comprising user data, wherein at least one of the
codewords comprises a Next Frame Composition Table to set the structure for the next

frame.

29. A digital communication system, comprising:
a transmitter to transmit a digital signal; and

a receiver to receive a digital signal;
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a plurality of framdatedhreceipghPetokes W 2 51006/002425
of the plurality of franes has a i%g} éj % 3425

wherein each of the plurality of frarres conpri ses,

~frame header, and a plurality of codewords conpr|S|ng

user data, wherein at |east one of the codewords

conprises a Next Frane Conposition Table to set the
structure for the next frame. 29. A digital

communi cation system conprising: a transmtter to

t whersin the digiiklgignal capytsas,; and a receiver to recei ve a
digital signal; PCTIE0612CN 16 Date of receip
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