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invention relates to a nethod of signalling in a
conmuni cations 5 network, particularly, but not
exclusively, to a nethod of sighalling tine-slicing

paraneters in a digital video broadcastin DVB)
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ar e TKEOGBRWACEh IN@ORMADIONe enough bandwi dth 10 to
al l ow stream ng of video using advanced conpressi on
techni ques, such as MPEG 4. For exanple, a third
gepRifbt M IRPhiien Network has a maxi num bandw dt h of
384 kilobits per second (kbps). However, this is not
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transm ssion systens are known. For exa
Di RArtaftewi g esiBro aideadroadgatiowiy VB anster s. on syst em
can provide bandwi dth of 10 Mps or nore. Thus, it is
possi bl e to augnment a nobil e conmunications system
wi Backgrppgthdit bandwi dth transmi ssi on system 20 DVB
I eCBLYEESm ALK KRN v iBm@RR! ol R Sh sap&oaﬁje%ghgmimdmdth
tel evision. Usuall DVB receivers are fixed
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mJJ pw&fes%w&s LoWhs 6RUER ol s called tinme
slifcing. If a service is requested, data can be

transmtted using time slicing. Bursts of data are
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t he bandw dt h’ needed to 30 send the data usi ng static
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to as "delta-t". Between bursts, data is not

t r et mihighee bandwidihi taepsoetsion SEEMi ces to use the
bandwi dt h al l ocated to the servi ce Thus, the
recei ver need only stay active for portion of tine
20 \hPIV® e3i9Q0 aTelerpgm4n P@#qaszwbaeé%al tplevision. Usually, DVB

receivers are fixed and mains-powered. However, mobile handheld terminals are

usually battery-powered and so power is limited.

The average power consumption of a DVB receiver can be reduced by using a
25 scheme based on time division multiplexing (TDM). Such a scheme is called time

slicing.

If a service is requested, data can be transmitted using time slicing. Bursts of data
are sent using significantly higher bandwidth compared to the bandwidth needed to
30  send the data using static bandwidth. Each burst includes an indication of time to
the beginning of the next burst, which is referred to as “delta-t”. Between bursts,
data is not transmitted, allowing other services to use the bandwidth allocated to the

service. Thus, the receiver need only stay active for a portion of time while



recei ving bursts. Neverthel ess, received bursts can be
buffered and consuned at a relatively nore uniform
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problemthat the receiver requires a sufficiently 5

| arge buffer. If the buffer is joo small, then the

recei ver may begin receiving a burst before the

previ ous burst has been consuned. The probl em can be
exacerbated if data needs to be decoded before
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can have the advantage that a device is enabled to
determ ne whether it can 20 receive data bursts

antih opretant corhtignseks tepidvidea mated vesiphalipiha dunsications
Provi ding the set of tinme-slicing paraneters nay

colprise defining a mininumtime between bursts,

defining a desired output rate of a buffer for

regei vin gqg Ioutputting a burst or defining a

et IR R0 Nge tP4R%f er rate over one tine slicing
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copgimsers. ncl udi ng the descriptor in a table for

descri bing configuration of the network the

conmuni cati ons network. WO 2004/ 102964

PCThik B20B4/eh0aIBintage The abiltrt $s @fablddtta daRymm@ WHeklSR it can

data.segqe%ts, such as ltipro&ocol .quagiu%ltkon

( MSES!V S BaF PBRE A98PT B Embienre et Teeshim iBE dafa bursts.

mul ti protocol encapsualtion-forward error correction

( E%ECQ fra ..Thel.nethod may . - - .

roviding the set of time-slicing parameters may comprise defining a minimum time

between bursts, defining a desired output rate of a buffer for receiving and
outputting a burst or defining a maximum average transfer rate over one time slicing

cycle.

Coupling the time-slicing parameters to service information may comprise including
the set of time-slicing parameters in a descriptor. The method may further comprise
including the descriptor in a table for describing service provided through the
communications network. The method may further comprise including the
descriptor in a table for describing configuration of the network the

communications network.



conpri se encapsul ating the MPE-FEC frane in at | east
one transport stream packet. 5 The burst of data may

weoupneodet a set of sections. The nmethod rmay cOPQI/iBRE04/050638
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encapsul ating the set of sections in at |east one
transport stream packet. The cq ni cati ons network
may be a digital video broadcasting (DvVB) system 10
The nmet hod may conprise forwarding the bursts to a
network el enment. According to the present invention

t ek ebirSts alf satapnoyideshisa daet fagleds, PR hAUNEpratdcol

el enent in ni cations n tvvork t he
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paraneters. According to the present invention there

is further.provided a nethod_.of o

- B DG LR B FP P HRCBI CRGEBPEL L b P F TR

a &REPANGAthONS ofigtMdnK in attlbRt BRE hatkpeagdfeasi pagket.

recei ving service information through the

communi cations network and obtaining fromthe service

i s EahinQRlicati ERtneborkinid-tel d digitg viRbBFeiRESingl(DIVB) system.
describing the data bursts. 25 The method may conprise
determ ni ng whether the data bursts can be buffered

anthe metholdghidyl dt@npixisk €68V dihg tliee Baerity @ neheori@lemnent.

bursts. The set of time-slicing paraneters may include

a mnimumtinme between bursts and the nethod nmay
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been 30 received and, if th?sa not been ¢
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butist Slitiss peramateds forehBibidg s ©bf defa Edtpling ¢horrat hkding

there is enou%,htl to decode.data recei ed Wi t hin a
bub¥ETENS BEEF TO2 5T BETAT gﬁﬁ‘iﬁgo 8884 *T‘ﬁéo é*é‘ftsebf’ time-

ti Ringlgatdo@eqear amet ers may include a given out put

rate of a buffer and the nmethod nmay further conprise
determ ni ng whether the given output rate exceeds an

acAtdrdiap t@te prade@t iivedidiifhbris flxtiAe pesviddligh tethbB®f operating
present |nvent|on there is alfs$ rovi ded a conput er
prwfsﬂmngcdsmsm fQi 1g° EBRBHTE O a&ﬁﬂﬁﬂfa FHUBEP GO getork,

CatUhS|rﬁkﬁh@’cﬁt&npﬁﬂﬁgS&klﬂ&g&ﬁﬁ@d’e&hﬂﬁmﬁﬁon through the communications

network and obtaining from the service information a set of time-slicing parameters

for describing the data bursts.

The method may comprise determining whether the data bursts can be buffered and

configuring a receiver to receive the data bursts.

The set of time-slicing parameters may include a minimum time between bursts and
the method may further comprise determining whether a burst has not been

received and, if a2 burst has not been received, configuring a receiver to receive the
data bursts using said minimum time or determining whether there is enough time

to decode data received within a burst.



performthe nethod. According to the present invention
there is also provided a nethod of transmtting 10 in
w@20mamd cat i ons network, the nmethod conpri si PQI/IB2004/050638
providing a set of tinme- slicing paraneters for
describing bursts of data, coup/ing the time-slicing
paraneters to service information and form ng bursts
according to the set of time-slicing paraneters. 15
The nethod may conprise transmtting the service
i Ntlod s\Emiolf ﬁmeaﬂidintgr;ammﬁtérh iy itdiede Dgiv et sutpAcam dﬁ npuffer and
SRS mal VAN B0 LNCRS LS Sl e T DL Dr oM B,
gﬁ en1o?ly3|gnaIP| ginaco nication e?m@
t hecceetshodcoahputpsi g of obwftirng a set of 20
time-slicing paraneters for describing bursts of data,
coupling the time-slicing parameters to service
5 | nAOcrorfrahgw tla:npieiemlt Mvagtiurstsis ais(oqrrdvldgd 8 ooﬂnhetes 9tog@¢m
rls n arpe}geraglrlgstruc%%osr gusii cEat prpO essm ap atus to
mverﬁ 6ngct°n Fe iR S e M proveded &t HettiSr kP e B R BY
copdrtgr éd hahodcei ve a set of tinme-slicing paraneters
for describing bursts of data, couple the
time-slicing paraneters to service information; and
f oA eadadin g tS thegpeahdinvgntion thke: isatso @frmtiﬂ«ﬂfba Sleth@idngf transmitting
Qe S e b T R s R
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20%%}1%/%{1]{%%%“%3%& ign‘gré%guras_tsparcgclé:r(e:lgn%t ?} OFet og tlme slicing
copurtiatdetsng operati on of said receiver, the term nal
WD 2004/ 102964 PCT/ | B2004/ 050638 5 bei ng confi gured
to receive service information from said
15 COThamnE Gatl intiy S ongtiaotrkysmittihgold Sdrvicd infvhatakion 38d wagtenitting the
information a set of tinme-slicing paraneters
ded¥¥bing the data bursts and to control operation
of the receiver in dependence upon the set of

ge 5 1I ¢l & P ane mventl n there tlh f her o 1§e ?ern of
SReT8E S pcq,o FTse"E ha era et an%f’é
I‘ adignallowehn ama)ﬁlrhmm&tﬁhs ﬁbtﬁ@rlcybé method comprising providing a set of
20  time-slicing parameters for describing bursts of data, coupling the time-slicing
parameters to service information and forming bursts according to the set of time-

slicing parameters.

According to the present invention there is also provided a network element
25 configured to receive a set of time-slicing parameters for describing bursts of data,
couple the time-slicing parameters to service information; and form bursts

according to the set of time-slicing parameters.

The network element may comprise a transmitter.

30
According to the present invention there is still further provided a terminal
comprising a receiver for receiving bursts of data through a communications

network and a processor for controlling operation of said receiver, the terminal



Brief Description of the Drawi ngs 10 An enbodi nent of
the present invention will now be described with
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Figure 1 shows a communi cation system Figure 2 shows

a mul tiprotocol encapsul ati on (HPE) encapsul ator which
outputs transport stream packets ; 15 Figure 3
illustrates a transport stream packet; Figure 4 is a
schemati c_di agram of a nobile teIePhone_handset;,

Fi §eiPe corfigureina ety cHii g Epsmaromirpay spisk sprpmecatigps getwork,
MR bBalel 6RNAO G RRBEASBEmatidnl ik Bf Bt oBaF BGREY @Escribing
and a tlgﬁssI|C|ng buffer included in the nobile

t eFEFREmRIsHARE LR FouR R cTasoRiof tHieereasiveran prpfmdence ypgnghe set
pr geess-dikiawpdiagiam of a first process perfornmed by
the MPE encapsul ator shown in Figure 2; Figure 8

shows a process by which forward error correction data

| sTeak&uralnedslicidd s BeBrsSHEWO ntl A8 A IrAIBm BAI 6kl BE8Ter rate
i n datagram sections; Figure 10 illustrates a datagram

selY§rgRe timasslisingi ygleq) j | ustrates a burst; Figure 12
illustrates encapsul ati on of datagram sections in
transport stream packets; Figure 13 is a process flow
di QQ'FERCS‘F“%"%%BBHEF Braeisgs performed by the MPE

engapRsit odt:Rén 1 ITAMO pteBedtii@khBoR wilthBWHR dbdertRQWRtHreference to
process by which a table including a time slicing
deH¥ricpBpanye dpviagyHeWbislh and encapsul ated; Figure

15FighleustiRtsescdhmbhibgiangsempt ying a tine slicing
buffer when no forward error _correction decoding is
us EBrpD e mobsatopttEnr B plonrH SIE S engprilgar which outputs

i Lesdpbat @%afnl Jdckdtg; and enptying a tine slicing buffer
when forward error correction decoding is used Figure
175188t} luslaates p GAPHICAGTEATOTACkEY i r st process
perfearied abs\eh&fh&imb;%rkﬁ oftaefhslmeqeﬁf,h@fmhséhom in

Figure 4; 5 Figure 18 is process flow diagram of a
seg’(SHEF %)Ifsééé%‘g“ﬁeq‘?%?fﬁéﬂ aﬂvtttsﬁé)aﬁbé?q gmobile telephone handset;

Figure 6 shows a receiver and a time slicing buffer included in the mobile telephone
handset shown in Figure 4;

Figure 7 is a process flow diagram of a first process performed by the MPE
encapsulator shown in Figure 2;

Figure 8 shows a process by which forward error correction data is calculated;
Figure 9 shows datagrams being placed in datagram sections;

Figure 10 illustrates a datagram section;

Figure 11illustrates a burst;

Figure 12 illustrates encapsulation of datagram sections in transport stream packets;
Figure 13 is a process flow diagram of a second process performed by the MPE
encapsulator shown in Figure 2;

Figure 14 shows a process by which a table including a time slicing descriptor is
segmented and encapsulated;

Figure 15 illustrates filling and emptying a time slicing buffer when no forward error

correction decoding is used;



t el ephone handset shown in Figure 4; and Figure 19 is
process flow diagramof a third process perforned by

w0 besnmadosd e  t el ephone handset shown i n Fi gur ep&r/iB2004/050638
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Det ai | ed Description of the Invention Comunication
system 1l Referring to Figure 1lg a conmuni cati on system

1 is showmn. The communi cations system 1l includes a
content provider 2 which has access to sources 31, 3,

of content, such as audio-visual content, data files
oFigyia e dlusatepfiflingrnd smpayjng e umeshising PrEar Waem fprward etror

| RbEEARIn RIB8Re® udehP) over a digital broadband
network, such as a terrestrial Digital Video

Brfdatde 45 15 Rige oV Tyiagran s miditsaRrogsts Prfogmthidrimepile

(ItB on3 HaMie® shdvwh ANEigOfe 4701 € T ecei ving devices 5,
he rece|V|2§ deV|ces 51, 5,, in the form of

mfb%qf% 18 &1 RpRTA SO W ingray Ao ceanstripriss Pedormgdeby e mobile

CQ&HMQH&@Qn&QtEEﬁﬁiMﬁF@@katEﬁ@nWat | east two different
communi cation channels 6, 7. Content data 4 is

t Fagresil Y {SeRForss AlowedingirR o rdhisRPracesnperrmsd by dhe pepile

CQAL M @UndR: sKRELIVIBgiRe content data 4 and to
generate recovery data 9 for use in error correction

of the content data 4. The content data 4 is

t ipnaiitd DRdcdPridder RCRIvkhiign devices 5, 25 5, via a
first conmuni cati ons channel 6. In this exanple, the

f iGoep Eepiieali ons  channel 6 is provided by a first

CREPUNLE &S FROS Nat M KurkbadoR shHemf10k BhGhn. PhORGGEASHIAG0Ns
networ k, such as a DVB-T network, which includes a

t FEYETiLtiPdpdep £ contsgnpraTidegardich has apresa@eRytces 3i, 3, of content,

MyldH Lasbidotiskdlic6ach:, Uk IFR&GEIMinAgesdevi ces 51, 5,
within a cell (not shown) associated with the first

comruni cati on network 10. 30 Recovery data 9 may be

t rcasdh Uted, 8ok digifi&r @diyg ﬁg:rﬁl&\{:er%%ols(lP)BoveY Iaahgaml broadband
second conmuni cation _channel 7. In this exanple, the

s@ebTRIkcuRirn? teater BlaDigiahhidro iﬁroaldgasmaolPH@dTWt\aork as an IP

S%QQGthQ'(IfIfIﬁ?eﬁEw@@mﬂé G@Rb@&c&@&%@@%c% L8, t'hﬁe recelvmg
f or m of 004/ 102964 PCT/ | B2004/ 050638 nmob

nEEYETIC: Sutththadonn ohmodile sfephapeority sigeo ﬁmﬁbllléles e

NebLME, %Kfed whicehivi Bah vden & ledst %mfﬁetﬁrt cdRmuBRGQYE ENannels 6, 7.
dat a and ot her data, such a voice data, are

transmtted to rece|V|ng devices 5, 5, within a cel
( Qs QNA)4 1289 RGhiRde8 o Wht kDBl 288 Which is a server configured to

receive the content data 4 and to generate recovery data 9 for use in error correction
of the content data 4. The content data 4 is transmitted to the receiving devices 5,,
5, via a first communications channel 6. In this example, the first communications
channel 6 is provided by a first communications network 10 in the form of
broadcasting network, such as a DVB-T network, which includes a transmitter 11.
Content data 4 is broadcast, multicast or unicast to receiving devices 5,, 5, within a

cell (not shown) associated with the first communication network 10.

Recovery data 9 may be transmitted to the receiving devices 5;, 5, via a second
communication channel 7. In this example, the second communications channel 7

is provided by a second, different communications network 12 in the form of a



conmmuni cati on network 12. The second conmuni cati ons
network 12 may be a 5 second generation (2G or a

wo mp4adehal f generation (2.5G network. | n Fipur/mB2004/050638
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t he comuni cation system1 is shown in a sinplified

form Oher elenents, such as;urther transmtters

(not shown), network eI enents (not shown) or networks
(not shown) may be included. 10 The transmitters 11,

13 each provide a transmtter node for transmtting
damabilOndtirerk, sedhedswi ﬂhgdt:geuér@ean &G)Snotwh:i riblﬁwﬁﬂk[]ﬁ/hichljhﬂude a
recei ver or, recipient

ReFBPPITIG oo N BT Eos DORE SHST G Eh ERGE S E Japiced to
Mudet éipihgtdeciods Seni,amﬂuh atclell)r(\not(sh/E’E)l) eeedpsd vithahe sekloed

net wor k el enent rec es | P datagrans 14 and I Vi
et S e S Thectr ot SRRRRP EEoh aPHtTk g be o
( PSkyndgehe DVBnSRGY bE € twb nhahaHtgeoaral Sl )2, 5@nekrgerker at es
a transport stream 16 according to |ISO | EC 13818- 1.
The transport steam 16 conprises transport stream (TS)
pamklegsfe]ﬂ thd g/q@hrﬁamlcg/uoh@ste&m Byhesn li®AgimfREfe@ f6inNgOther
to Fﬁgure ththe transﬁ[:@rt stream 16 isl di vi %Ied b
%\ntF'I’LF lélas Sfrthef (t)rép%rglltte ﬁn%l'rown "I'[heéwf)%(ge[ %rgfmts not shown)
chmrredvoik@ (wdri shbwa) hdy packedided? bel ongs is defined in
N packet header 18 using a packet identifier (PID) 19.
? The packet identifier can be 25 used to identify
Cdﬂlﬁd&ﬂir&nﬁiﬂelﬁ 1T31 Ppack ptovideyd aadndQer fole fexanphattinghiata to the
contents sth TS grhscke 17 % be.identified as
beﬁeﬁa"\?f‘%&%ces A e e iaT CHRGEHE P 5RO bt ARy
speci fying a PID val ue between 0x0030 to Ox1FFE (as
heﬁade i mal ﬁgun‘oer). The contents of a second TS
packBEI* 1778y be identified 30 as containing all or
PaRéfefngnethigirk 2] ihk ok fedrk @lenteabB & { DIVB) mblyips@ecslfeyitdpgulation
PID = _0x001 Ia ned. i n re detail .
L) QR bb prere sEREROF PERBELY e dand prvice
Si gl 5,tshere assM]PCEJm Brdpadna BRdcefiSinfdteha@bM EPSIP an AMBIBR ESvice
relatin orward error correctiaq rec
de’\r}? gin ?%I) aﬂélgﬁxtﬁ,r%teijl tra%ogo%rﬁixdg%&or%mg to ?ééﬂ/ﬂ& 13818-
PCI/ T}&Z@%@Gﬁ@&a& 1B ohtpisbArapeAREHAA(DS) PAcledtS 07, typically 188

perforrrs ot her functions and these will be described
0§ PYer 8 %et ai | later. 5 Receiving device 5" 52

Referring also to Figure 3, the transport stream 16 is divided into a number of
logical channels. The logical channel to which a TS packet 17 belongs is defined in
a packet header 18 using a packet identifier (PID) 19. The packet identifier can be
used to identify contents of a TS packet payload 20.

For example, the contents of a first TS packet 17, may be identified as being video,
audio or another type of data by specifying a PID value between 0x0030 to 0x1FFE
(as hexadecimal number). The contents of a second TS packet 17, may be identified
as containing all or part of network information table (NIT) by specifying PID =
0x0010. As will be explained in more detail later, an NIT and other types of table
may be used to signal time slicing parameters and other parameters relating to

forward error correction to a receiving device 5,, 5, (Figure 1).



Referring to Figure 4, each receiving device 5, 5, is
preferably in the formof a nobile tel ephone handset
wowdon/1eeosall ti medi a capability. Each receiving PEewiB2e04/050638
5,, 52 includes first and second antennae 21, 212, a
receiver 10 22, and a transcei$er 222. In this
exanple, the first antenna 21, and receiver 22, are
used to receive signals fromthe first comuni cations
network 10, in this case a DVB-T network. The second
antenna 21, and transceiver 22, are used to transmt
andhkMEEwecaepisgln@IrQ dlso penlbrine orhet fiencsioaOmit these will be described
connggmg mﬁg@ netmork 10. The receiver and
tr anScef ver T each include respective r.f.
si gnal processing 15 circuits (not shown) for
apd denndulatlng recei ved signals and
d HE&%%¥$3%”pgbcéssors (not shown) for channel decoding
and(edeeﬂhlg ta Pigerd 4]g:ach feachingeleaicy bng. depeefeenbly inShe &brsoof a
i ncl qetda controhl “% A ;us rc nqgfface 24, nenory
o5 MRS felephabs handsel yip pultgiedia capalility 7 "1 o cei ved i n
the smart card reader 20 26, a coder/decoder (codec)
‘rznscragh ?}%%%h(r%;de%lgcf\#] ,;;' Cl:r(l)crl% es%é.ﬁglgd Qgcopgpagltefnlng% 21302§229 reecl:eiver
70Thé2uaﬁka tmtseelffac@ 2n dmmnan@bs tee ﬁmsspitatyna% amdjreaeiver 22, are
ke}égeddto rec 1ve g%rgalsggl Yiné %rst <p mmdu%Pca 19msf ot géks a ?case a
i mages an TG Pance, “*be| ng arger and
hawo gy T QfﬁwgfleaTl&r set&ﬁcbhﬂtt:rhr&t‘ﬂlt had tandiespt 23, 20¢ used to transmit
OO R TR o HEL e RANE AN Bl 00 REPARE R 0. The

[ neédadzeSa:ai batdceivyr 35, 22, Bldh mdntif ﬂdsbeﬁlvEB fregmappscessing
operatlo of, a ecel vi 5, under, the

S ah PRRtsaRC BV Fp o TEaR Fib e A ) b e

e frepyctde. prbafss@x am':pl seowhhier 3Bargehi¢colingrand Aeprubripl ckegs.
an output for the display 33 and receives inputs from

the keypad 34. WD 2004/ 102964 PCT/|B2004/ 050638 9
RefBatl kergivirg devipdrsg B alst heclides taebytraﬂieraa?oda tuh@ ifideffate 24,

ant enna , and the recejver 22 be por at ed
"t 2014, 206t L8 (EREP b Snafarg ARV ed BEBERELRER ceader
20(nav, a «sdﬁawhi)cc@der accﬁi@ED\/Bnh bpdaaér 290hitH eort@be@&iaglemphﬁer 30 and a
handset MAtyl ht Eack 36 in in receiver 22,
odgoaphd B BRY ok BR Tk feE |
conventlonal nDblle 5 telephone handset (not shown)
may., be nmodi f o receiv the fi
T T ekt e ad Commnes ¥ sk 30 finf ke IReThe gigar 33 s
antesned &k dm@h@hdghaagceaed vileo b Xpr fMianbe bbmgwr@araaﬁﬁﬁ having
into a cov g % for a con entlonq wobilg .
25 greater reso t10 an a display of conventional mobile telephone and being

capable of colour images. Each receiving device 5, 5, also includes a battery 35.

The controller 23 manages operation of a receiving device 5,, 5, under the direction
of computer software (not shown) stored in memory 25. For example, the
30  controller 23 provides an output for the display 33 and receives inputs from the

keypad 34.
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conmuni cati ons networks 10, 12 (Figure 1) and a

transmtter adapted to transmf signals to the second

comruni cations network 12 (Figure 1). Alternatively, a

single transceiver for both conmmunications networks

10, 12 may be provided. 15 Referring to Figure 6, the

r debirviog (@ Piguredahy battery 3p gnathaafirst prgpmnadd , fapd ghe receiver 22,
1ﬁ%rbgﬁ$edl%¥é/\@%§né'rgga3—@% Sbﬁgl%'lacﬁlé d §até¥§0{>£cfk' (ﬁgu

de dul at ed, channel ded and nmul t7i pl exed. The
r ssown) ofgp @%Wemwr}ﬂl exobie silegphane @mﬁsesmb\mttqﬂg pack 36 mcludmg

fiblQl£do Sleda‘:gf atlQ) S%tvfd"i’rpgt suﬂglgl\s.ts§ft§§reo; c%ﬂggmobﬁge

dat agr am bur st's 38" are Into [1ce buff
39clppfiarts Hagdyst @Wtééawbymenhﬁ rrmdrfeqd tzse%@m chmmpthér%o

aStoInQnunF?JaﬁgH§3§et@ro§1I [@aHltg'rQlaQ\t f@i@gfsﬁgﬁtem sh a'n% tROteceiver
time sliced. Preferably, the datagram stream40 is

s 2Bs manbk atdoyparetsd iimeoueevantop shewn)fos gy bsmmppmllnyobﬂe

CQQ@#@Q&}&QE&t@Iﬂ%hB&Hﬁ slice buffer 39 will be
described in nore detail later. 25 A receiving device

5, 5, may be a personal data assistant (PDA) or other
mBIkHe r@centl %H@:‘n@é 5195'1,px?1p31 Be Qxfodﬁkd ?@v?ialng st @eexle\{élo& adgr%ted to

S|gna S Vi first ‘comuni cati ons net
r eeeeivei skgpald dydne gheFirsGandrpggong| comnpmicndipns fl¢twed<sdp 12 (Figure 1)

S%H‘d ARG ARLE adg%{%‘ té‘ﬁaé‘srﬁl?E ghﬂé &1@ E&o%ﬁ c'oﬁm\(@rﬁéa%oﬁs

such as a car eration encapsu at or
ThetwRE 1é’r(Empsqﬂ)atf’drer18atpekyf @ﬁlnglearanenmr fesfbdtly ﬁemmﬂscanons

S%&t{swll%nnz bd piodlRq. two categories: processes
whi ch i nvol ve eparlng and transmtting application

data WO 2004/ 102964 PCT/ |1 B2004/ 050638 10 in bursts

andeALAg S SRR Al B Lol Y8 BIARAGI:NG. AN shaneliing
time slTcin and f or war d error correction paraneters

Prc@pmuqqgitianﬁnttwadshfi' t Thggead BV icanpldiedddemodilated, channel
R ' t
%{eg&feldrllgdc{a gﬁ‘&%? %h@@gsuﬁs ade%ﬂﬁﬁééd@%/o%‘ah ﬁo'&%

MPE encapsu Figure 1 generates rd err
c ddesedayechsfto entacs buesta38 phrdatdgirame g dacagram Quidisgis aaf fed into

St RO8ice buffer 39 which is provided by controller 23 and memory 25 so as to
produce a stream 40 of datagrams which is not time sliced. Preferably, the datagram

stream 40 is substantially continuous and/or at a substantially constant rate.
The time slice buffer 39 will be described in more detail later.

A receiving device 5, 5, may be a personal data assistant (PDA) or other mobile
terminal capable of at least of receiving signals via the first communications
networks 10. The receiving device 5, 5, may also be semi-fixed or semi-portable

such as a terminal carried in vehicle, such as a car.

Operation of the MPE encapsulator 8
The MPE encapsulator 8 petforms a number of functions, some of which fall into

two categories: processes which involve preparing and transmitting application data



Medi a Command and Control (DSM CC) section format, is

descri bed. The MPE encapsul ator 8 (Figure 1) receives
wa2@neam of data packets 41, 412i 413, 10 41ECT/iB2004/050638

this case I P datagranms, from content provider 2

(Figure 1) and, if necessary, gre-processes t hem by

arrangi ng themin order and/or dropping sel ected

dat agrans, for exanple based on |IP address (step S1).

It will be appreciated that the MPE encapsul ator 8

(AhQukes 19d pRyesseCehier iktdherpreparfngane sighailihg sihewli}ingnadd

thus, additional roceSS|ng such as renovi ng
Et‘?fé?’?’fgte“foféﬁé“%? ¥UPE S may be required. 15

Optionally, forward error correction codes are

cul at ed for t he data& ack Ls 41 41,, 413, 414
(iéﬁ—%—#ﬁ%’—%&%%%ﬁé——g%',, 4 413, 414 are stored
5 | NRéfeeEi tBFiguaky BaraY 8,arprayesé By évﬁicﬁﬂhSMP:E) enc2fbuldie 8 (Figure 1)
packet s jlf,l g (}% %i are store uentlaléé |
CorftE43niard 507 5% safortits drthdp FinFisrpha T Sroraee
4 2Me éih @oh@fladdoandisSCddieol gPPM-Caj s@nodabmatt,a;bldesc&%e&\hl ch
in this case occupies the left-nost portion of the
table 42. The contents of a packet 41,, 41,, 413, 414

C%@M@Wc@p@l@&r fHiguradyleeesisadl arah0sBdea bodkatsianstl,, 41,,
of one or nor col ums 431, 43,, 433, 4, ce a

0 i Yanim ABIvSATe Do AREBT g bR L ey O e dRanes f nétessary,

aQﬂlellﬁateisQ:@ thlkah 8y haigen ddhemhimsrdee emd foir At @gbingf eledaBdatagrams,

error corr ctl on

c

453 i.s

alPE GF4PRIG e%ef‘eoa I(Ps%’%é‘js ?Sl‘ﬁ%égrzét 3{86 apprecizred thajghe MPE

prefcepsabliyr 8 (Figdre 1§ afaprafeividaateSel finmes @at showr and thus,

cal culatﬁd for. each, row 461 ég}f g and enteredbnto d

a PEFHIBhPigFeT g B IPR RO VHes N LR mEs RS gnay be require
15 Reed Sol ormn data table 47. Preferably, the coding

t ahl e s 255 columms. For, exa i cati on

oo BaA RSB I U oest Clstrec Dife Mt Backel a1,

Reed- 40| 4:1mpﬁe[t sable 47 nmay conprise WO 2004/ 102964

PCT/ 1 B2004/ 050638 11 64 colums. Preferably, the

application data table occupies the |eft-npst portion
ofThd lablkets 42,,amd 4Rged; Selsairahint Al den OGB4 RIr@Sral B (step S2.1).

nqf the taple 42, =~ The codin bl e
2 43 %@ﬁ"@ Prdts Yo 3Lt g eiapteeeqursely br e pi gt 43, in
10a2140xft1®%f th Pra&,ieezrzablfe,t;edt toas tidd pplidati GOodupd tabRSA4 Whlch in this
one- bgte addr e§§abl e el emegé1 tgl 22 ! abl e > W ket 41
255 BT T 1025 HAOUEY el et BF 2R "E GO RBIT S RiFker 41,
dat1a, 41,, 41, can occupy one or more addressable storage locations of one or more
columns 43,, 43,, 43,, 43,.
25
Once a given number of packets have been stored or the application data table 44
has been filled, forward error correction (FEC) data 45,, 45,, 45, is calculated (step
S2.2). The FEC data 45,, 45,, 45,, preferably in the form of Reed-Solomon data, is
calculated for each row 46,, 46,, 465 and entered into a portion of the table 42

30 referred to as the Reed-Solomon data table 47.

Preferably, the coding table 42 has 255 columns. For example, the application data

table 44 may comprise 191 columns and the Reed-Solomon table 47 may comprise



It wll be appreciated that packets 41,, 41,, 413i 414
may be stored sequentially in rows and FEC data 45,

wdBo4/16984 cal cul ated for each col umm. | n ot her PEDIESY4/050638
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rows and colums are interchangeable. It will also be

appreci ated that the length or #ize 10 of packets 41,

41,, 413, 414 can vary. The packets 41, 412, 413, 414

may be an uneven size. The application data table 44
kR S, S St ST S e i B Brcen of

OmtzthﬂeGiZ whbReedcSdlotoatiatig oFdﬁ@ie@Ialﬁangkﬁ mé&, pordS3ofltheThigle 42.

r e;ljgne cogmgftal#rhg2 (r:ngxl;?éﬁrgn%gi? %Ins%leggg p%g?)e%)sofﬁc?.\ﬁs Al';%é&q6§4 rows.

pad’kﬁ’é&b@8;he4t8ble adreompaidesOitie-5y0d adtiteddyble eletidnts. Tit@s, a table

pack t 414 and FEC s 48, 48, are
sepét?la ad aélfin;b%? SV RP LRI SY cpggh’f’ﬁ of gBfe:

encapsul at or 8 (Fl gure 1) preferably formats data in
ac ect i of E
Tel eco ar?pé%cf%t%dns gp %8'&4&’ I i‘1s%t1 P ?‘St B2y P &ioyedsiegrensialy i
3010¢Héhd' EE@IclaazI 45\/ %MSBkﬂadEtﬂélfd)mc(l EYB)rin. DMBther words, rows
specification br.oa Lng" Vi, 3. .
( 266% %lﬁnns 3ge 1ﬁee];<éhraﬁg??61 &t S g l)@?p;trﬁcéatﬁgé-lat the length or size
enoapsdkatar, 8,,pl1acks cpacket fheﬂfﬂzackéﬂs 41,413, 4141;4 ¥ Be an
MPE _dat a ram,sections 49 493, 4 4 .ca th .
t h&" DS’ sectaip 8 Catlpgrdn{ftta&ﬁéﬁﬁ@aytbr?e e reré[EStH@frﬁgng%’rma“O“’
I N fdradxb@ple hehownd dabbe. ITHSykmiféxg chorrﬁitlcbll 8y be omitted when
Idetlfler Lagy amsetlon() { table id 8 ui msbf

Cul A %8% &’I”C%f 0?’3 1 bslbf private indicator 1
bsI bf reser ved 2 bslbf WD 2004/ 102964
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bsldble (step S2.3). The FEC packets 48,, 48, are read out column by column. The

packets 41y, 41,, 41;, 41, and FEC packets 48,, 48, are separated and formatted (step
S3).

The MPE encapsulator 8 (Figure 1) preferably formats data in accordance with
Section 7 of European Telecommunications Standards Institute (ETSI) Standard
301 192 “Digital Video Broadcasting (DVB); DVB specification for data
broadcasting” V1.3.1 (2003-01).

Referring to Figure 9, the MPE encapsulator 8 places packets 41,, 41,, 41,, 41, into
MPE datagram sections 49,, 49,, 49,, 49, compliant with the DSM-CC section

format, using the syntax defined in Table 1 below:

Table 1

Syntax No. of bits | Identifier
datagram_section() {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
private_indicator 1 bslbf
reserved 2 bslbf




pa | oad_scranbling_control 2 bslbf address scranbling
control 2 bslbf LLC SNAP fla 1 bslbf current next

WO roite@wer 1 bsl bf section nunber 8 ui msbf | &SE/1B2004/050638
section nunber 8 uinsbf MAC address 4 8 ui nsbf MAC
address 3 8 ui nsbf MAC addreilz 2 8 uinmsbf MAC
address 1 8 uinsbf if (LLC SNAP flag LLC_ SNAP()
}else{ for (j=0;j<Nl;j++) { IP data ram data byte 8
bsIbf } } if (section_nunber == | ast_section_nunber)

{ [setton tepgt=0; | <N2; | ++) { stuffin2b e|8 dyssbbf | } } if
(sWAG pddressOnt ax-indicator =="0'8 { chetps®im(32 ui nsbf
M\Q‘_ﬁddfes%h Q9 No AlhAf h 1 8 ¢ [ uimshf il
} fedenbg L oho oz oz tPEROI 1 o Ner ey | to
FI GHiE&_$3rambin@ covitrse_encapsul aror B pl acessireC |packet s
4Baddd§, sctamblog_cswelcal | ed VPE- FEC dat agr aswfsedt i ons 50, ,
current_next_indicator 1 bslbf )
section_number 8 uimsbf
last_section_number 8 uimsbf
MAC_address_4 8 uimsbf
MAC_address_3 8 uimsbf
MAC_address_2 8 uimsbf
MAC_address_1 8 uimsbf
if (LLC_SNAP_flag == "1"){
LLC_SNAP()
}else {
for (j=0;j<N1;j++) {
IP_datagram_data_byte 8 bslbf
}
}
if (section_number == last_section_number) {
for (j=0;j<N2;j++) {
stuffing_byte 8 bslbf
}
}
if (section_syntax_indicator =="0") {
checksum 32 uimsbf
}else {
CRC_32 32 rpchof
}
}
Referring still to Figure 8, the MPE encapsulator 8 places FEC packets 48, 48, into
so-called MPE-FEC datagram sections 50,, 50, using the syntax defined in Table 2
below:
)

Table 2
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No. of bits Identifier FEC section table id 8 uinsbf
wa@Eemtilemees ntax i ndicator 1 bsl bf PCT/IB2004/050638

r
S
r
r
i

eserved for future use 1 bslbf reserved 2 bsl bf
ection length 12 ui nsbf paddlgg col ums 8 ui nsbf
eserved for future use 8 bslbf reserved 2 bsl bf
eserved for future use 5 bslbf current nect

ndi cator 1 bsl bf section nunber 8 uinmsbf | ast

section nunb8ynt® uj nsbf r ejalo.fof bits pddentiierer|so f or (
i—ﬁEC ﬁ@ﬂpn (I){I--I- rs—data b to 18 uinshbf CRC. 32132 ui nsbf

PEA ,t Ble_id L K utmsbf’
Hetef sH:iloh ‘éyr'l_é)Uh‘\HEatd-rU' e genet<at privimel S of an

E seG&eaedQHfmthEE-kEL Secti on 3U bSbfshgwn.  An
MPE/ MPEedebver se%tl on 49, 50 lconp?ises abehlgad r 51, a

| &ernégﬁ a trailer 53 IH% pay| dues ?2

Pey-oa ding UMNS y4~: 44 ol 8 1 o uimsbf | ncl udes a
paeket——eg‘ Eived for futuF'éJ'u%'e 4145 (rTPureTIpdps & FEC packet
48T, 48eselvbb QUTE 9) as defijned 2 n Tabt gsigk of] 2 above.
Ref er r irexgrved) fée| foturegusé 1, t he] MPES secti obgbf49.|, 49,
403 Agurrepdenpidielr sectigns 5050 bginpri se a
bptst segetion qumper et trordsiht ail later

T o. \fé-g,t se Bn er, < ) IICLJB LILALI Iuluﬁns\ﬂpl y
t DUT8dI tia, pardrtetdd®) 1 VET €0 ON_an efenentary stream
whi ch ifer(i=deri;lif4)ed by a sijngle PI D] Between 10 the
burst 541 argdgia et burst 54 §F guraimsBd  ino
seetongasetransattedtA—respect—gfihesane
efgement ary stream

Referring to Figure 10, the general structure of an MPE section 49 or MPE-FEC
section 50 is shown. An MPE/MPE-FEC section 49, 50 comprises a header 51, a
payload 52 and a trailer 53. The payload 52 includes a packet 41,, 41,, 41,, 41,
(Figure 9) or a FEC packet 48,, 48, (Figure 9) as defined in Table 1 or 2 above.

Referring to Figure 11, the MPE sections 49,, 49,, 49,, 49, and MPE-FEC sections
50,, 50, comprise a burst 54,. As will be explained in more detail later, the burst 54,
is delivered on an elementary stream, which is identified by a single PID. Between
the burst 54, and a next burst 54, (Figure 15), no sections are transmitted in respect

of the same elementary stream.

Referring to Figure 12, the first burst 54, comprising the MPE sections 49,,49,,49,,
49, and MPE-FEC sections 50,, 50, are placed in TS packets 55,, 55,, 55, (step S5).

In this example, a TS packet 55,, 55,, 55, may include plural MPE sections 49, 49,,
49,, 49, and MPE-FEC sections 50,, 50,. However, a MPE section 49,,49,,49,,49,
or MPE-FEC section 50,, 50, may be divided between a plurality of TS packets 55,
55,, 55;. The TS packets 55,, 55,, 55, are labelled with the same PID.

The burst 54, can indicate the start time of the next burst 54, within the elementary

stream. This is achieved by signalling to the receiving devices 5, 5, that time slices



Referring to Figure 12, the first burst 54, conprising
the MPE sections 491, 49,, 49, 494 and MPE-FEC

weemtilaess 501, 502 are placed in TS packets 55pCBHEB2004/050638
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553 (step S5). 15 1In this exanple, a TS packet 55,
55,, 553 may i nclude plural E sections 49, 49,,
493, 49, and MPE- FEC secti ons 61 50,. However, a MPE
section 49,, 49,, 493, 49,, or MPE-FEC section 501,
50, may be divided between a plurality of TS packets
5Sa.nd/5;5FEC55BemgheedTﬁanﬁkﬁlﬁﬁméﬁﬂfprrﬁﬁan fhdngk€ the following
I belled with the same PID. 20 The burst 54, can

rip dhg HEMSPAFY StS%e of the next burst 54, within
the elenentary stream This is achieved by Si gnal l'ing
to.the receivin Vi ce 2 that ti i ces
B T St 4 B aa L AT Bl PR T EE BrSHiption
uSEzCBl@(Sd)T)rtMﬁﬂihtftdd Wxing debaEdddstiptidnedeatibirg whixhtiR@icates that

foII bur st the e nt ar tream . Si II|n
i ratesscl b 250! BTaE by Deeart e o Hetnighe
Seﬂ'e\z’élﬁe&s Rebar tmteﬂ@ﬁbmﬁy Table b(J&DI))eIn@aﬁSdﬂd ¢t 145l thge

servi ce descriptjon i ndi cat es
VAT Sl GeRE ol SO At ine e gr iy poadeast
us&dcﬁgodisf&ee&rmﬂuahem deaiiin/ Bécsiond b Ahd 7TtdfE T HTRBOBAYS

t, a ei n t
St o ge B PP besfnton G seisdaaturprrign o0 i
seDvVBapscmsd vdatia2oopadcast descriptor is described
in nore detail in Sections 6 and 7 of ETSI EN 301 468
10 "Digital Video Broadcasting (DVB); Specification

f OTrabahiviigLinksrntisatrtlating &l the if&]llox@h/@bﬁx}éﬁhﬁﬁﬁnse\/kcfbucﬁng s0-
(20301L.Transmtt|n i nf rmatlon atln

f ofA BW RGBSR HP I g@s&i ﬁéﬁeﬁsm g “%“g& aé%’ie Seé fi‘ei |of each

t | KRdgadsalvehed & HblM\Gr addbesst dach MINACecaidd r4e§3194 49,, 49, and
field ch 15h sdeflne T or 2
Lot S S EE een LG Thn PR PR TohB ey sHeds dhime
MRk rbkie £ 8G1kdxONS 501, 50 For exan‘pl e, Table 3 bel ow
shows real tine paramster syntax: Table 3 Syntax No.

of bits Identifier realtime paranters() { delta t 12
ui T 3

Syntax No. of bits Identifier
realtime paramters() {
delta_t 12 uimsbf
table_boundary 1 bslbf
frame_boundary 1 bslbf
address 18 uimsbf

}

Use of the delta_t field depends on whether time slicing is used on the elementary

stream concerned.

If time slicing is used, the delta_t field indicates the time to the next time slice burst
within the elementary stream. Delta-t is included in all MPE/MPE-FEC sections
49,,49,, 49,, 49,, 50,, 50, within a burst 54, and the value may differ from section to
section. Resolution of the delta-t is 10 ms. For example, a value 0xCO00 (in
hexadecimal) = 3072 (in decimal) indicates the time to the next burst is 30.72 s.

The value 0x00 is reserved to indicate that no more bursts will be transmitted within



tabl e bounds 1 bslbf frame bounds 1 bslbf address 18
ui mebf 20 Use of the delta_t field depends on whet her
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concerned. If time slicing is used, the delta_t field
indicates the tine to the next 4sine slice burst 25

within the elenentary stream Delta-t is included in

all MPE/ MPE- FEC sections 49,, 49,, 493, 49,x, 50, 50,
within a burst 54, and the value may differ from

sedtq YFmEary SECHP o, o tResPrd; P dRdierte erd ofigryige t I sich@ case, all
TS MIE)MBE AL SoctiBny/ #9,Usn Q00 (307, SLXAGEE IHTuks1343RAR the

(in decimal) indicates the tinme to the next burst Is
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SUM’P@/I\@E@Q@E@HCUOWEJ\% FEGuet | 9)SeABhs wiBlin a 8931 54,.
494, 50, 50, within the burst 54, have the sanme val ue

inthis field. Delta-t is defined fromthe

t r ans piafctin ALK 8 by GakA-Y isGkybA® thef dndsdr (BY h@xi@furt BErst duration of
current MPE section 49, 45 493, 494 to the

t r ifstseret Dpmek Ehis hielpare gravge thie desager By wlighly dissipguish two

bUESfuendNBLEEOHRLNG d@hdRar sHBMm di ffer between
MPE/ MPE- FEC sections 491, 49,, 493, 494, 501, 50,

sections within a burst 541. The tine indicated by

de s beyond the end of the maxi mum burs
GurThE P 51 PRl r e e MPETES e £, A 90494 50,

tha@ andﬁmd%rdganpmMpabFEccéb&tdn@gm abz,uv\md}?so 50 are not
sequeptial bursts within an elenentary stream

bufst eézf’et‘ié‘i’}ﬁtbé‘ff%5%10ﬁlalee‘i"éSthﬁf’E}‘%ﬁE“?:E@‘%lé@tqa&g§afﬁ%‘iln 41,,

494134964, 48948, BDdsher ¥8rds, Hta@hhen War s, NB& ks, EEChot
tlons 497, 493, 494, K0, 50, are not | vi'ded

ﬁﬂtsﬁgs&“@e%bmrswrh@am@%w%af crapHtMP RS istRp! eit an MPE

dat@gaamﬁth%l payldad, isReRdadly bl avhficad8, . I n ot her
wor ds, datagrans 411, 41,, 413 414, 481, 48, are not

fragnented bet ween bursts. Transm ssion of enpty MPE

septdfembly, tRRbulsk saNcIWREns S8edst 6Re WPENsRBoPaY/ @8d 41 81, 48,
preferably to be £v0|ded Preferably, each bur st 54,

20 g oRb-ei iR 1RSSR RBE ko o] «41911» 4&p1containing ngtpprk layer

48addréf} (A8s sHoRnl.YTH dlr 36 GRATshB@h A8 ea Mot IHe 2 dilessesh3IP /MAC

414, 48, 48 _ containing network layer
Notitication Tab(ie (INT) has %ssoclated with th% elementary stream.

If time slicing is not used and MPE-FEC is used, the delta_t field supports a cyclic
MPE-FEC frame index within the elementary stream. The value of the delta_t field
increases by one for each subsequent MPE-FEC frame 42. After value
“1111111111117, the field restarts from “000000000000”. If large portions of data
is lost, this parameter makes it possible to identify to which MPE-FEC frame the

any received section belongs.

The table_boundary field is a flag. When the flag is set to “1”, it indicates that the
current section is the last section of a table within the current MPE-FEC frame. If

the section in question is an MPE section 49,, 49,, 49,, 49, the flag indicates that



address (not shown). The address (not shown) is one of
the addresses an IP/MAC Notification Table (INT) has

was®eaiated with the elementary stream |f ti nBCBHIB2004030638
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is not used and MPE-FEC is used, the delta_t field
supports a cyclic 25 MPE-FEC fgarre index within the
el ementary stream The val ue of the delta t field

i ncreases by one for each subsequent MPE-FEC frame 42.
After value "111111111111", the field restarts from

! O@GGQ&%O@QM%, 49, 49qisgfae pﬁf tdc@ibs oOthetpiplication da@stable 44

thi s pa ter makes i entif
REEEDF TR HECRE S anyPy BB EECP DR b Ay Sections
Thlﬁltﬂa}bel &d)@ﬂJﬂhdME/EfHEEI ftaing 42, Fhialy is l\ll\ﬂﬁlilteti hu@mﬁlfﬁglel Boundary
1" ' i cat es hat C rr
¢ hheld SEp eishVEE HhC Babadprtns MRE el 501 adrfo i itEc

f r @dBmittéd withehis ékag lsan Hom eqﬂeMPEeﬁEcsrm 4\2RE waieeht ROm@ata 47 is
49,, 49,,.4 fIa |nd s.that WO .
OO P PEED B560h b0 a9 5 T SlsePiegH" Y MPE-FEC is
49qt séﬁﬁqrtéﬂdﬂ itz didigedtagtstreantthoflagls dehevapflrifcatd @r. When
data t abl (Fl ure 8). A decoder not supporting
I\/Ffl*—_"-tff‘é‘ifscz e 1ﬁ‘oFe 1" subsequent sections until the

end of the I\/PE- FEC frarre 42, which is indi cat ed usi ng

me: bou E-FEC fr
Shetrairadeey wg6 S = f8 SR ST prgisrat v e e
t héusreht e@neetls thedsst eacionMRE £ BG dureeme bdt b4, vﬁnrﬁhisﬁng is

data 47 nsmtt FE
O Retted aacurint i PR £ Siafme 42 TipE e s Bpgec.
swpcpcrratledrrmrkhthsuze{ NP eaVIPESEE®ANG9, | 498, 49,809, isSransmitted with
ed f futu u When, . not lag |
Selee For g ERG faitmtfare MBI G 1dgon 99, 49,
V%e)g, 49hes0f | 3G id SarsedictéOwith this iflag bdtdi cat es that the
current section is the |last section within the current

burst 541, if tinme slicing is supported, and within
t hehdViRidr EECield gieeifd2a biyfe pdRltohEL ths catppoidieg MPEOFEC frame

eac urst. 541, e MPE secti.on 491, 49,, .
oPegiSr B F5H BHE BF 4 TR SeRieg iy Hecec Ut ADstqgions
MPEAiFEG § dameorkdy MNPE-RHREfMBE+HECAS eetdeliterd® in asééhding order
15 493, 494, 50, L. 1S transmitted with this fla
0 & toins Be e 7 it Pl I Bub s Fpb b Bty e
t heldeak eSO it MPE - NRE-firike fabhie, sﬁaﬁtﬂgefrélrﬂ thOFirst Béw of the first
flrt byt e .of the thlnt ion.

S irpR A8 et DA erh ot B HN AL BEER LA Colum,
t atmle @iediZbiaé posdebh wedt ekl fint ascon diengaxememn

The first section carrying data of a given MPE-FEC frame is an MPE section
carrying the application data datagram at address “0”. All sections cartrying
application data datagrams of a given MPE-FEC frame 42 are transmitted prior to
the first section carrying RS-data of the MPE-FEC frame 42. In other words,
sections 49,, 49,, 49,, 49, carrying application data datagrams are not interleaved
with sections 50,, 50, carrying RS-data within a single MPE-FEC frame 42. All
sections carried between the first and the last section of an MPE-FEC frame 42

carry data belonging to the MPE-FEC frame 42, i.e. only application data 44 and RS



20 according to the value of this field. The bytes
position is a zero-based |linear address within an

wWORE4/EGef rane table 42, starting fromthe firetT/IBee4fs0638

the first columm, and increasing towards the end of
the colum. At the end of the colum, the next byte
position is at the first row of the next columm. 25
The first section carryi ng data of a given MPE-FEC

fr IS VRE sect n t he on data
nE A Areehaar ags debrering e ol g BB bERfremes ke Ror
appltetatedn data datagranms of a given MPE- FEC frame 42

are transmtted prior to the first section carrying
RS-data of the MPE-FEC frane 42. In other words,

SeCth easioAFolldbing tHORst #Bdort erfy¥gp pAPAI dnCAkd @zﬂagi%&m an
% I:sare not |nterLeaE ﬂ 30 with sections_ 50, %\F
soa M Rt P o Pl G EF i Setiop SrEnng g ls-Anta o e same

seMBEmECcmm efl teefirsegiplichttonf datSiecadsl of iR dAASMPE-FEC frame.

ti,on of an - FEC frane dat a bel ongi ng
073 H WBEedtt Pate ot B g lmt Rt i R Rar csch
an MIR’SFED 2006 41,029 MP PGCE{ t1 IR0 04 h Q5@ d &ithlihe da&@ss‘]ﬁelﬁ Set to

use ecti o ri n dat f different MPE-F
P B i g ol BTN RN U R AN A B

70l asdcnseest tranndaed whtnghap&lrtﬁeﬂewm @I@t‘@t’ dBdcﬁl@fgﬂ%@ﬂu@ﬂ within
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5 lE—F C frane 42 con aln eltheét s#)sectlocp

FRVieH PRECREPFRI%AINIPe pRRicatppdat PREEMSrAq Y

f i bsérla@pﬁ) b Gﬁilic:@ﬁordaita taHBC P 2@Bin@fis ﬁ&QJsEkE%IthMPc%‘IiE&@i RS data in
fr%rggfz%m#)l} %e | ater case, RS-data of the first

MPE- a is not transmtted. For each MPE-FEC

frame 42, one MPE section is transmtted with the

5 %\?ﬁf%ﬂf‘%%}g%%ta’a%eé" vitbin san@ i s e 18P0t fime slcing
seﬁ:ﬁd DIPH-BECra6 s ddt dnech Aéwmanmemgﬂlr esh bfu(kjsmo@ tlasuemntary

" 0" not  use el i vered applicatiaon

dat e Saist sty are Meh PER rimede ot et At e MPE-
NOFECOvARd &pisidovt3pliappl kudigloBudat a table. Padding is

not used within delivered RS data in the RS table 42.

15 Addressing starts fromzero within each MPE-FEC

fr fePEafL @ is ddt appdredd o el dlthdi@ary ARtearVREe REG & Reld is

used on ?n feI ementa%/ stream acE bur st on the

el ERESEAFS FUEEF Uim WREP POLoHtailh 285disey 5)d Snt fpRxQ8EC
frame 42. In other words, the MPE- FEC frame 42 is not

sp |t over {u! 2.0\ S E— FEC i s not

| STime slicing and MPE-FEC parameters may be advantageously signalled in order to
help receiving devices 5,, 5, (Figure 1) determine whether or not they are able to
receive time-sliced transmissions and to process a time-sliced transmission, which

may or may not employ forward error correction.

A number of parameters may be relevant to time slicing and, if applicable, forward

error correction. Table 4 below lists these parameters:

Table 4

Parameter Description
By Bit rate for burst




reserved for future use. Wien not used, the address
field is set to Ox00. Preparing and signalling tine

waebaiogitomyeaand forward correction error paramnmet ePGI/IBROOWAS0638

slicing and MPE- FEC paraneters may be advant ageously
signalled in order to 25 help qgceiving devices 5, 5,
(Figure 1) determ ne whether or not they are able to
receive time-sliced transm ssions and to process a
tinme-sliced transm ssion, which my or may not enpl oy
or way.d et Bioratecad the@otpiitah the Amia widb@ouitdr opPEREC @b _hay

e_r &k evanfverage pit [ae avei eneglicingrefcle  f applicable

ranpBd A ursttime (dugatiop) o - 0 o o oA bl o ot o
IT\ITln:inu JMinmuh‘\ilme‘:—b‘éwegﬁimrs, él- Tragur © = OCT OVW 1T 1T SU S

f
b
f
tB hese,, Par atiRe REsted thBMpE bifferEoalial Idikageamey | PL1 oM Bb
1

| T reafe [wBurstbaest WO 2004/ 102964 PCIT/ 1 B2004/ 050688
Rirgc Bl MPE-FE@degodipgwimeyut pyt of the time slicin

buffer or MPE-FEC table Cb Average bit rate over one
slgd p@ECMﬁLﬁsuﬁdey@guM Brah SMERLH10R) sobid 8 Medt fliitheters
time between bursts Tout Tinme needed to enpty buffer

( Wpiffef e HmE shgedgentifieggyscriBsorpygpett ofjthe serpEet fEe (SI).
decoding time The MPE encapsulator 8 (Figure 1)
transmts at | east sone of these paraneters usin

a
5 t i hefesingce Highsen 2.f13end dés e pEB engapsplator 8apeeivse PSY/sl data 15

10
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20

SeLNi & §pd M QB R (t5hd betRe REbEELI (Y, )t 98, Fie GHFSortputlbdt rate
and 14, the MPE encapsul ator 8 receives PSI/SI data 15

whifeh) speéithq @ne divmabinnPi(Heuisdd wee mapimuge avqraasiby rate over
56(;1’16_ 56 %‘l'icri@éjcﬂl-ét (@U)t 5(9'(&@5 @B)e Pr@RQab\y,Qﬁese %tara‘irhz@erg KT 56,, 56,
slicing buffer 39 (Flgure 6) _and maxi mum average bit
r atre speeficd ynde memerkopeiary Byiefle s thsgdefesnis thirequency
Prefeesiablpbhucdhese paraneters 561, 56,, 563 are
speci fied by the network operator. Briefly stated,
they determne the frequency 10 and size of bursts
541he The RIM R4 CRPWanRRDs 68, PRI 86TREIATR dRboribal 2n nPSdetail later.
will be described in nore detail later. The Tmn,
R ., and Cb paraneters 561, 56,, 563 are coupled to
sefyd g€ IRf Qhiel ib@Amelds ¥hi 68, S8SLE thGIed 18 HLd MBI¥hation
system content and/or scheduling and timng of

which describes the delivery system, content and/or scheduling and timing of

broadcast data streams by using a descriptor in tables used to signal service

information to receiving devices 5;, 5,.

The parameters 56,, 56,, 56, are inserted into a time slice identifier descriptor 57.

The syntax of the time slice identifier descriptor 57 is given in Table 5 below:

Table 5
Syntax No. of bits | Identifier
Time_slice fec_identifier_descriptor (){
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
time_slicing 1 bslibf
mpe_fec 2 uimsbf
frame_size 5 uimsbf
max_burst duration 8 uimsbf
max_average_rate 4
min_off_time 3
for(i=0; i<N; i++){
1 bslbf
reserverd for_future use




broadcast data streans by using a descriptor in tables
used to signal service information to receiving
walsnibeeoebl, 5,. The paraneters 561, 56,, 563 ECBIB2004/050638
inserted into a tine slice identifier descriptor 57.
20 The syntax of the tine slicq identifier descriptor
57 is given in Table 5 bel ow tabl e 5 Syntax No. of
bits Identifier Time slice fec identifier descriptor
descriptor tag 8 uinsbf descri for len th 8 uinsbf
time slTiycing 1 bsibf npe Ted 2 uinebf franfe size 5
uimsbf max burst duration 8 |ui nsbf |max avers a rate
4 mn off time 3 for( 1=0; I<N, 1++ 1 DbslDbf
reserverd for future use WO 2004/102964
PCFr9oB309 49 He3gbovs thedeagrinspitigfigldispipridedwith gyalue agreed

t he cci@se biy QtsQIn'dB@ﬁ okga@lsdtidss mlreQiéls&'QﬂoMetnEt}ﬁﬁMa'spl&lﬁes the
agreed specified b{ a_standards organi sation.

Ao EE oSBT IR b (B PF Sl P Fnfsgring Feypdss
s 1 ngRdhat @l Yetkabl @l\é&rﬁgtat:}hﬁrécahlells dimeldtRed.| ARRlei“¢? Mficates that

field indicates, 5 whether the referred el ementary

st‘i“é‘éﬁlﬂ‘i“é;g oSl Wiy 2 yaluralCldndiqaees tieh tag diringiapot used. The

,qF e Stk ﬁue%&@Jtmwmsg,tthéreedaelém&my earh O¢Us QABRFEC and,
time slicing is not used, The fec field

i n‘(§ Pt absﬁé!ffﬁ%fs p5d Laf é*mee&ce‘}%@ﬁx a? goding asrrdiagto Table
MPELEIEG and, if so, what algorithmis used. The
npe _fec field my be coding according to Table 6

"0 bel ow. 10 Table 6

Table 6
Value MPE-FEC Algorithm
0x00 Not used n/a
0x01 Used Reed-Solomon (255, 191, 64)
0x02...0x03 Reserved for future use Reserved for future use

According to Table 5 above, the frame_size field is used to give information that a
decoder may use to adapt its buffering usage. The exact interpretation depends on
15 whether time slicing and/or MPE-FEC are used. The max_burst_duration field is
used to indicate the maximum burst duration in the concerned elementary stream.
A burst does not start before T, and shall end not later than at T,, where T, is the
time indicated by delta-t on a previous burst, and T, = T| + maximum burst
duration. The indicated value for maximum burst duration preferably lies within a

20  range from 20 ms to 512 s in 20 ms steps. The maximum burst duration =

max_burst_duration X 20 milliseconds.

If time_slicing is set to “0”, i.e. time slicing is not used, then this field is reserved
for future use and is set to 0x00 when not used. If time_slicing is set to “1”, i.e

25  time slicing is used, then this field indicates the maximum number of bits on section
level allowed within a time slice burst on the elementary stream. Bits are calculated

from the beginning of the table_id field to the end of the CRC_32 field.

If mpe_fec is set to “1”, i.e. MPE-FEC is used, then this field indicates the exact



Val ue MPE-FEC Al gorithm Ox00 Not used n/a Ox0O1 Used
Reed- Sol onon (255, 191, 64) 0x02... 0x03 Reserved for

wo nounedsse Reserved for future use Accordi ng POT/IE004050638
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5 above, the franme-size field is used to give
information that a decoder may,,use to adapt its
buf fering usage. The exact |nterpretat|on depends on
15 whether tine slicing and/ or MPE-FEC are used. The
max- burst-duration field is used to indicate the
maximben dfunost odumel MRE-FECQ fiene oncler cledeehgnernaar When both
St IE gllmfxga%?R@{]Eaﬁ%g?tsar%lggedﬁnathe e% f af a%f ;—]tlrean{ %otsn lamltatlons (ie.
i ndlecramdmimyb\ded fize-4ndohe aumbewfomsrsb%mﬁ)t : Frami_ﬁ;e freld ,may be
Wﬁ%d@%WhQHfséfnSH!?E'on The indi cated val ue for
maxi mum pur st durati on preferably lies within a 20
range from20 nms to 512 s in 20 nms steps. The nmaxi mum
bu&?&e uration = max-burst-duration X 20
il lrseconds. If tine-slicing is set to "0", i.e. tine

slicindides not! usdéhx Buratgize hj s MPﬁrFrECﬁ:ammw vied for
f"*""' gﬁXQon andl 1 o 05128 bits nvnn an nabfd cad |

,Jl. ol \,I \I TATTuU L™ 0\256 bt \JI\\J'V VVII\,II IIU1.28UI\JU\JI T f
t IITTE=STokdal 11y 5 Set 3B&kaltér T e 25 t9g7E st ng is
used, keen thiks Ti elsd2 kowdl cat €S t he nmmsi num nunber of
bits ofxectio | e\PAD kiits | owed within328 time Slice

>

b||r ot fQ¥.05f hpo A armni]ga kpltéf roanh BRIt ¢ wg cal o | at ed

AT O ) :.II\'. A\ \'IIL'III.S 6K 't T 1 OCUATTr .I_IIII. :M:B\’I ‘:IMI :J'
f romrtlgy7beg i g Phoatdds tabte=Tdfigpd—totHe end of
the CRGxdZ Ti1e|d. TT1gmpeitd €EC 1S Set t(sy6 1, i.|e.

PE- FECx49s used, t hepBOtkhitss fiel d | ndi®8tes t hdg exact
WD-2008X%92964 PCT/} %ﬁﬁ!}ﬁ/ 050638 20 ;rgﬂ.r.rber ofl rows on

-+

each—VREFEC en both
t e Shiodl Ng aphd VPErdkbitsar € U ntary
S ream‘gxggot h 1)mt a;gzgrt%ns(u e.| the n¥RQ num byrst size
hd h&EXUhmharl A r \ i
a e ax'TO’to'b‘i'l'Fj.‘" Reserved Jor fulﬁéglgg_ &esewerfl’q %,ut,gre_pse‘; (zjenal\/)éxbe
< T I

cotea accorammnm O Tapre 7 Derow.

Burst size MPE-FEC frane rows ()(00 128 kbits 64 Ox01
25 thbintag_fk28e_sdpeelB 8hlidalrs t“ses@S2d_for_future_use”, the receiver

assumes that the maximum burst size is greater than 2 Mbits and MPE-FEC frame

rows motre than 1024.

In the event that time slicing is not used, i.e. MPE-FEC frames are transmitted
without any time slicing, a field that supports a cyclic MPE-FEC frame index within
the elementary stream can be used for control purposes. The value of the field
increases by one for each subsequent MPE-FEC frame. After value

“111111111111”, the field restarts from “000000000000”.

The max_average rate field is used to define the maximum average bit rate in MPE
section payload 52 (Figure 10) over one time slicing cycle or MPE-FEC cycle.
specifies R,,,. The maximum average bit rate is given by:

out*

B
G =F: 1)



0x03 512 kbits 256 0x04 640 kbits 320 0x05 768 kbits
384 0x06 896 kbits 448 O0x07 1 024 kbits 512 0x08 1

wdb4kmobs 576 0x09 1 280 kbits 640 OxOA 1 4PSr/Kt20043050638
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704 OxOB 1 536 kbits 768 OxOC 1 664 kbits 832 OxOD

1 792 kbits 896 OxOE 1 920 kbigys 960 OxOF 2 048

kbits 1024 0x10 to Ox1F Reserved for future use

Reserved for future use If the nmax-frane-size field

i ndi cates "reserved-for-future-use", the receiver

assunes that the maxi mum burst size is greater than 2
'Vblxxth%rea@QS MREs FESE dhe %gﬁent]tgng OV n@ﬁE]{Qgé’ fral‘r{% m MPE
the event that tine slicing is no use(f

f r afpsign AR ond Blistid Teld thewimedam a*rwtrmsnertsmcéctngrrng the first
fi %kt@ JENBL S PPOE §SccRnGY Ghd &JrMDEbEEtharn?e"i% Jh@qg)ﬁ ort packet
within the elenentary stream can used for COMro

S purperng thetliret Qe qé thyt figsh MPH %qcaow ihﬁclreetab@st/kﬁyrr@n@thm the
f 05ar§@9@m§1’#@§/€ﬂf€§&t IMDE"KH'EQM; %@Qﬁdeﬁc‘é@fdlﬁ/ga!ouﬁable 8 below:
"111111111111", the field reStarts from

"000000000000". The max-average rate field is used to
deffi, e gt he maxi mum average bit rate in MPE section

payload 52 (Figure 10) gver one tinme slicing cycle or

vpR2 5 L f -, The maxi mum aver age

bit—raggits oiyen byazk@ =B— (1) WO 2004/ 102964

PCT7 T B204/ 050638 284Wf3ere B, | is the size of the

c rr@ng\%gi ne slici no;21§lhpsst or IMPE-FEC franme in MPE

secti-oh Bayl oad h'fci"%ri&m—s the tine fromthe

transp%}%jﬁpaﬁte{—carséﬁ%g—{—he—first byte of the first
PE Seefihon i n| The oodgpht bpburist/frane to the

t Land pave 114 ‘pack EReserved for future use

If MPE-FEC is used, the RS data is not included in B,. The max_average rate field
may comprise fewer than 4 bits, for example 3 bits. It will be appreciated that

different coding may be used.

The min_off_time field specifies T',,, and a may be coded according to Table 9

below:
Table 9
min_off_time Description

000 0 ms
001 50 ms
010 300 ms
011 1000 ms
100 3000 ms
101 5000 ms
110 7000 ms
111 9000 ms

It will be appreciated that different coding may be used.

The MPE encapsulator 8 preferably formats data in accordance with ETSI Standard
EN 300 468 “Digital Video Broadcasting (DVB); Specification for Service
Information (SI) in DVB broadcasting” V1.5.1 (2003-01).



5 carrying the first byte of the first MPE section in

the next burst/frane within the

sane el enentary

weaeamoedThe field may be coded accordi ng to Tedi/B2804/050638
bel ow. Table 8 nmax_average rate Description 0000 16
kps 0001 32 kps 0010 64k s g 11 128 kps 0100 256

55000 ns F 110 7000 ns

70

15

kps 0101 512 kps 0110 1024 k

0111 2048 kps

1000- 1111 Reserved for future use 10 If MPE-FEC i s

used, the RS data is not

i ncluded in B. The

max- average rate field nay conprise fewer than 4

bits, fo t .wl| appr eci d t

o e LogtoeEiD AP Mg Ry DB B igsn or GRREr o f8fia o

spleed“foirmnfaanancaimabae renT) 38 (aefles). ateak kg f tie NEblsehBwn in
QE %ﬁ% Table 9 min off time Description 000 O ns

OOjiﬁl 0 eo‘(310 300 ns 011 1000 ns

100 3000 ns 101

111 9000 ns It will be
Sﬁgéi |§ted that different coding my be used. 20 The
t psul ator 8 preferably formats data in

accordance whynitexETSI St andalr M. of bits | Identifier
network_information_section(){
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
reserved 2 bsibf
section_length 12 uimsbf
network_id 16 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
reserved_future_use 4 bslbf
network_descriptors_length 12 uimsbf
for(i=0;i<N;i++){
descriptor()

}
reserved_future_use 4 bslbf
transport_stream_loop_length 12 uimsbf
for(i=0;i<N;i++){

transport_stream_id 16 uimsbf

original_network_id 16 uimsbf

reserved_future_use 4 bslbf

transport_descriptors_length 12 uimsbf

for(j=0;j<N;j++){

descriptor()
}

}

CRC_32 32 rpchof
}

When located in the first descriptor loop, the descriptor applies to all transport

streams announced within the table. The descriptor applies to all elementary

streams having stream_type field value of 0x0D, which defines MPE coded data, on

any of the transport streams.

When located in the second descriptor loop, the descriptor applies to the transport

stream in question. The descriptor applies to all elementary streams having



EN 300 468 "Di gital Video Broadcasting (DVB)
Specification for Service Information (SI) in DVB

whemadeass i ng” V1.5.1 (2003-01). WO 2004/ 10296FCT/IB2004/050638
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PCT/ 1 B2004/ 050638 22 Referring again to Figure 14,
the tinme slice identifier desc gptor 57 is used in a

Net work I nformation Tabl e (NIT?

syntax of the NIT is shown in Table 10 below 5 Table

10 Syntax No. of bits ldentifier network i nform

atsitQBrnS S 8ok ifﬁhﬂ{alde&iﬂ &x0Dd hiuddysdiptor Sedtviiedd possiblaxiescriptors in

58 (step S8). The

g ?ato 2 §¥ reserved future_use 1 bsl bf
&V ei B%?% Psection len th 12 uinsbf network id

16 UIanf reserved 2 bsl bf version nunber 5 ui nsbf

t next anl ator hsl secti

8
TSRSl 51 Bt R iR e e ot NS STOE iR B/ MAC

uﬂﬁodﬁkxﬂohhhbnanmﬂnk descrlptors l ength 12 ui nsbf
for(i=0;i<Ni++){ descriptor() } reserved future use
4 bslbf trans ort streamloo len th 12 ui nsbf

f oWheFQcatedh thetplh{foini daspptd: 18dy, eterésdrifr dppitdsfro all

elementary streams referred to within the table. This descriptor overwrites possible

descriptors in NIT.

When located in the target descriptor loop, the descriptor applies to all elementary
streams referred within the target descriptor loop in question after the appearance
of the descriptor. This descriptor overwrites possible descriptors in the platform

descriptor loop and in NIT. In case an elementary stream is referred from multiple

locations within an INT, each contains the same signalling.

The table 58 is segmented (step S9) and table sections 58, 58,, 58, are mapped TS
packets 59, 59,, 59,, labeled in this case with PID = 0x0010 (step S10). The TS
packets 59, 59,, 59, are multiplexed into the transport stream 16 (Figure 2). PSI/SI

data is usually not time-sliced.

The receiving device 5,, 5, usually only accesses an NIT when connecting to the
network 10 (Figure 1). When changing from one transport stream 16 to another (not
shown), the receiving device 5,, 5, may need to read the content of an INT, but
usually not more than once. Changes in the INT can be signalled in PSI using a
PMT table(not shown), thus ensuring that constant filtering of the INT is not

required.

PSI tables ate usually re-transmitted at least once in every 100 ms. If the duration of
a burst is longer than 100 ms, the receiving device 5,, 5, has access to all PSI tables
while receiving a burst. For shorter bursts, the receiving device 5,, 5, may choose to

keep the receiver 22, on until all required PSI tables are received.



on inal network id 16 uinmsbf reserved future use 4
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| ocated in the first descriptor |oop, the descriptor
applies to all transport 10 s%earrs announced wi thin
the table. The descriptor applies to all elenentary
streans having streamtype field value of OxOD, which
defi nes MPE coded data, on any of the transport
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Std‘rﬁlaﬁlﬁcmaﬁbl ingui¥d B0BHAR2964,, BET 55&%@44& 050638 eleZlSentary
stream.t hi s descr‘lé:? or

d e ,of QD.
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delsedrmratlaﬁ ilchofed id healdeSg (Fipirer 4pwhivhys heludsd idgdadkats 59,,

ot es of b uch as a l C 5
No m‘? lﬁﬂrﬁ: Lﬁ&%ﬁ% le gl an%eéhélFfSEegf EWn the platform
descrl ptor | oop, the descri ptor appl ies to all

nmentary streanms referred t e ble Thi s

e LEF g B Rt S6b 87 arBlVib B b BecfRisei 1ot ohelp
V\h&lﬁlelvetbattt&(.‘{)d\ﬁrtslik&ngsaingefnpdﬁ&(t{uhm@lf st®0p, ast Wil now be
de crl tor applies to all elenmentary streans referred

wi tHFA°%he target descriptor loop in question after
the appearance of the descriptor. This descriptor

es possible descriptors in the platform

de c"r?d{"or loop and in NIT. In case an el enentary
St R&aitingSo IFefuee 1 BA firkOdasdnslshovpd 81 wHibh Fiee ahd ectendibhibsicsn4,, 54,

an- | NT, eac t t he amss,l nal li.ng. ,The table ..
37 -uGRen st S et IR e B et A8 e fgyina n
583hiah #FBAPEedingSs not employed or where no MPE-FEC sections are

transmitted.

The first burst 54, is transmitted at a bit rate B, and has a burst time B,. Thus, the
burst size B, = B, X B,. When the first datagram 60, of the burst 54, is received by

a receiving device 5,, 5,, the time slicing buffer 39 (Figure 6) can begin to output

data 61,.

The second burst 54, cannot be accommodated before the time slicing buffer 39

(Figure 6) is empty. It takes T, to empty the buffer 39 (Figure 6). Thus, the

limiting factor is the speed with which buffer 39 (Figure 6) can be emptied, i.e. the
buffer leakage rate R,,,. If the buffer is to be emptied before the second burst 54,
arrives, then the average bit rate C, over one time slicing cycle 62 must be equal to,

or less than, R,

Referring to Figure 16, a second case is shown where FEC decoding is employed.



packets 59,, 59,, 593, labeled in this case with PID =
OxOOL0 (step S10). The TS packets 59,, 59,, 593 are

wordoiigpoexed i nto the transport stream 16 (Fi grOBIE2P04/050638
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PSI/SI 20 data is usually not tine-sliced. The

receiving device 5, 5, usually_gnly accesses an NI T

when connecting to the netmor% 10 (Figure 1). Wen
changi ng from one transport stream 16 to anot her (not
shown), the receiving device 5, 5, may need to read
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gl V\Q 2004/,102964 EFT/}BZQQM 506t38 24 1 n ify T,
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comaiﬁtncﬁd gCMPE and MPE- FEC sections 49,, 49,, 493,
49, 50, 50, (Figure 12) which are arranged in bursts
54, and which are included in TS packets 55, 55,, 553
( Prigust ﬂ1e]r2§ei@'iﬂg aaviedseiqmtrﬂdywse gt aadnpk edeedee 6 hwdht dan e
Pl D nals.ti sI|C|n ara s.in service 5
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and i noproye quality of servi
st PhsasT. 95t ipegfty SEMARRET Y Phuf e aSephs g2, (Figure
f i 4)Sdan GRaSErnle8 oR@WA aiftdr ThY, CNefsi T1S tto BMY) second bursts
54, 54, are transmtted by the MPE encapsulator 8 to
the receiving devices 5,, 5, and in 15 which FEC
derefdirfifg tb Figiot 18Tt exeittingrdevlaes g 5neanVBEITEG deetrh@Bsvhether
The firs is tr
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bur st isSész @hdd, the aB:hhal)Qichdmg\me The tht Egtiveia2 BYF@0Tet, may be

of abtlpteo s?l%rpgﬁt tgééer\iri%e {;uetcnec;t \c/igcodn}/g (steps S17). The receiving device 5,, 5,
can then indicate to the user and/or the network 10 (Figure 1) that quality of the
service may fall and/or that the service is not supported.

Based on T, the receiving device 5,, 5, can decide what kind of handover

min>

procedure to use.

For example, the receiving device 5,, 5, can measure signal strength at different
frequencies and/or in different cells and calculate respective bit error rates. The
receiving device 5,, 5, can decide which frequency and cell provide the best
available conditions for receiving the current service. If T, is long enough, a

complete handover can be performed during one off time. Otherwise, handover is



20 a receiving device 51, 5" the time slicing buffer

39 (Figure 6) can begin to output data 61,. The
wesmenaobur st 54, cannot be accommopdat ed bef oreCT/1B2004/050638

time slicing buffer 39 (Figure 6) is enpty. It takes

T.., to enpty the buffer 39 (Fi,gure 6). Thus, the 25

limting factor is the speed with which buffer 39

(Figure 6) can be enptied, i.e. the buffer |eakage

rate R",. If the buffer is to be enptied before the
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$26).
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If there is enough buffer memory to support more than one time slicing

channel/service, the receiving device 5,, 5, can add up the required leakage rates

R,. to determine whether the actual leakage rate R

out

out_acrual €A support all the
channels.

30
Other parameters which could be signalled include the maximum off time T, and a

flag which indicates whether or not the burst interval is constant.



service may fall and/or that the service is not
supported. 25 Based on T.;,,, the receiving device 51,
w®200aamosdeci de what ki nd of handover procedurBCt/iB206&0150638
For exanple, the receiving device 5,, 5, can neasure
signal strength at different 30 frequencies and/or in
different cells and cal cul ate respective bit error
rates. The receiving device 5,, 5, can decide which
frequency and cel | provide,éhe.best avai | abl e _
colﬁa’lﬂfp‘c’)ﬁ%P‘FS?te SRuimA g e diEcations @Y be &pasiede thq gmiodiments
| Sdeb@N@daBOLY hl?oraexaﬁl@n?ptiﬁ&cﬁrehaﬂﬁg\d@{ric&arﬂa}bge peuf or med
during one off time. O herw se, handover is WO
2004/ 102964 PCT/ 1 B2004/ 050638 26 perforned over
several off periods by taking a neasurenent of one
frequency in one sell done during each off tine.
Duri ng handover in which bursts fromdifferent cells
(not shown) are synchronized 5 with phase shift, the
MPE encapsul ator 8 (Figure 1) can set Tmn to be |ong
enough such that the receiving device 5,, 5, while
listening in given cell, can enpty the buffer 39
(Figure 6) and synchronize to a new frequency in other
cell before the next burst arrives. 10 Based on T_;.
the receiving device 51, 5, can decide what other
operations and/or functions can perfornmed or used
during an off tinme. The receiving devices 5,, 5, nay
advant ageously use Runt and processes which can be
perfornmed by receiving devices 51, 5, will now be
described: 15 Referring to Figure 19, if the required
Runt is greater than the actual |eakage rate Rout _
tactual' the receiving device 5,, 5Z can indicate to
the user and/or the network 10 (Figure 1) that the
service is not supported (steps S11, S22 & S23). 20 If
the required Ron, is less than the actual |eakage rate
Rout actual, there is extra tine between bursts 541,
54, to performother operations on the data and/or to
use time slicing buffer output bus (not shown) for
transm tting other data than the burst data. Thus,
the buffer | eakage does not have to start immediately
(steps S24 to S26).



25 If there is enough buffer nenory to support nore
than one tine slicing channel/service, the receiving
waoleoitaa9bd, 5, can add up the required | eakagePCEIB2804/050638
Rou, to determnm ne whether the actual |eakage rate

Rout _actual can support all thesgchannels. 30 O her
paraneters which could be signalled include the

maxi rum of f tinme Tmar and a flag which indicates

whet her or not the burst interval is constant. WO
20047102964 PCT/ | B2004/ 050638 27 It will be

appreci ated that many nodifications may be nade to the
empodi nment s escri bed above. For exanple, fixed
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PCthiB26@d/ 050638 28 Claims 1. A nethod of
signalling. in a conmmuni cati ons network, the nethod
‘conpri sPHYyAIRS fsHhAt ditkrgslicingapargmetessifer desictibing bursts of data;

par ama_t Eélﬁalﬁg%gidewélili@%a?ﬂﬁégﬁ thser_qg:t:%forlﬁM; LOg

said tipe-slicing paraneters to service informtion;

and f oF‘ﬁf’W@g 'b‘tf?@t%c%é’é‘értﬂisﬁé seloistihet skheing pArameters.
time-slicing paraneters. 2. A nethod according to
claim1, wherein providing said set of tinme-slicing

10°par aftebered aeepiing & claiged i Wraiginpraiidingsaidisenef time-slicing
robepuReRr dbtShrised. A Method according to claim1l or 2,
wherein oviding said set of time- slicing paraneters
conpris%@i“%%aHEWPHWhgﬁﬁtﬁégﬁﬁéﬁﬁéﬁtput rate of a

buffer for receiving and outputting a burst. 4. A

met hod according to any preceding claim wherein

provi di NgPEarya<erdipg o ¢laigpl o ReWherevararidingrsaid set of time-

COBpiASRSameQrsdRhiglishg a maxi mum average transfer rate

over one time slicing cycle. 5. A nethod according to

Zany pr eﬁg“é’d’i“iﬂga Eeshetnouivé Fadr Af e GufFT fog resaivéng 4nveoutputting a

burst.

4. A method according to any preceding claim, wherein providing said set of

time-slicing parameters comprises:

20 defining a maximum average transfer rate over one time slicing cycle.

5. A method according to any preceding claim, wherein coupling said time-
slicing parameters to service information comprises:

including said set of time-slicing parameters in a descriptor.

25
6. A method according to claim 5, further comprising:
including said descriptor in a table for describing service provided through
said communications network.
0 7. A method according to claim 5 or 6, further comprising:

including said descriptor in a table for describing configuration of said

network said communications network.



slicing paraneters to service information conpri ses:
i ncluding said set of tine-slicing paraneters in a

walemanopsor. 25 6. A nmethod accordi ng to cl ai PCBIB2004/050638
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further conprising: including said descriptor in a
table for describing service prgvided through said
comruni cations network. 30 7. A nethod according to
claim5 or 6, further conprising: including said

de criﬁéor in a taple for describing configuration of
saf'd  netROPIE LAPH oIt RESReF gslavt Whekin: WO

2004/ 10264 rRCHF B2 Q04090838 seg%Qen%s. A met hod
according to any preceging claim wherein: said
bursts of data conprise data segnents. 9. A nethod
acg.or dimgletﬂﬂ'—’m)folfaﬁt%c@din@%réﬂ_e@!n@clame&ﬁér@fn: 5 said
bursts of, data ?8npr|se mul tiprotocol encapsual tion
(MPE) SBE WS of 4419 comprigs mylfipseioseldingepsualtiamyMPE) sections.
preceding claim wherein: a burst of data conprises a
nK#%iproto ol encapsual tion-forward error correction
( MPE- FECIeosms corine te ank Preeediod cltérmovhizrig: to cl ai m
10, the bwithTda GO RN mBi:8ReH] afch PG 8Rh %Mk %ﬁ%
frane in at |e é ne transport stream packet. 12.
néFﬂﬁﬁ“%%@%FEﬁﬁ% Y2 @fy preceding claim wherein: 15 a
burst of data conprises a set of sections. 13. A

met hod accqrding to claim 12, the nmethod conprising:
eh%apsd}ﬁFﬁﬁ%f§8F ingdp Gimd@ethegnethpd camptisiagt one

t r anspehitapsils @AMRAEIPE. FEC20nldin A 1L mdt_rﬁ&?gﬁ‘ih@ﬂn 1 Qcket.
any preceding claim wherein: said communications
network is a digital video broadcasting (DVB) system
152 A neinboddacetmighg ahp pARYdiRE 86eding ghai m the

met hod %pqprising: forwarding Said bursts to a

net wor R "BF &R Heta compiiges ansevef Resdions- operating an

el ement in a comuni cations network, the

13. A method according to claim 12, the method comprising:

encapsulating said set of sections in at least one transport stream packet.

14. A method according to any preceding claim, wherein:

said communications network is a digital video broadcasting (DVB) system.

15. A method according to any preceding claim, the method comprising:

forwarding said bursts to a network element.

16. A method of operating an element in a communications network, the
method comprising:
receiving a set of time-slicing parameters for describing bursts of data;
coupling said time-slicing parameters to service information; and

forming bursts according to said set of time-slicing parameters.

17. A method according to claim 16, wherein said set of time-slicing parameters

includes a maximum average transfer rate over one time slicing cycle.



met hod conprising: receiving a set of time-slicing
paraneters for describing bursts of data; coupling
WG 200d/102962- sl i ci ng paraneters to service i nforpaEl/iB2004/050638
and 30 form ng bursts according to said set of
time-slicing parameters. 17. Ajgethod according to
claim 16, wherein said set of tinme-slicing paraneters
i ncl udes a nmaxi mum average transfer rate over one tine
slicing cycle. WD 2004/ 102964 PCT/1B2004/ 050638 30
18. A nethod of operating a receiving device for
A R R s TG
i nfheougitd oommhniougins s@iveb g primunndtbed tonprisked:wor k; and 5
obt ai nirggei\titrlorsrér§71acicaq f?c’)rerrruytio%ethironf grsgi%tgognrr]m?nig’a
time-slici ngg par amet ers*4or SCri bing sai
5 bur st s.obtfning fraeb kdd sacterigiongatian €baiohtib®-sliwherpekameters for

gga%l ”'gig S @gtaétlet of time-slicing paraneters

%asg{leatwork; and

T Pet'fi'®ving data relating to a maxi num
average transfer rate over one time slicing cycle.

2019.A. Iﬂ%trrbe%gocﬁzg:ccc::g))rrdclirll nt,% ctleg CfSalwr}rller]éSign 815 alllgr% sfauc{stetlgg time-slicing
compri sing: Cdet @M ng Whet her sard - datsa bursts "can
bepdumbtersethmpkbe21l. A met hod according to any one of

07 eael ver ey e LR s At rdriese B9l g oe ame
acdeirgidggget o any one of clains 18 to 21, wherein said
set of time- 20 slicing paraneters includes a m ni num
time between bursts and the nethod further conprises:
det@r m Ainregh whatchetingarobdisist 1thas! h derthe enmpesiegved and,

i f a buc{e%trmri]r?ig r\l/%%thepsea?g' dgg %Ir \{sega’n lg:eolggfkeg(l{lc[.l ng a

recei ver £0 T e8&ive 5 d Hara HurSt s Us| ng said
smnimum tinme. 25 23. A nethod according to any one of

cl ?‘fm; A’?nettk?odzzc’c r inerteoI ar}1 .Soaflle%f%ﬁlgmso%S %A %_fu Sdul_rc Iorr]:g)risi g:

paf anet'er's i nct udes & MM t1'me between " birsTstand

t he netdvadighting hesceiver to receive said data bursts.

22. A method according to any one of claims 18 to 21, wherein said set of time-
20  slicing parameters includes a minimum time between bursts and the method further
comprises:
determining whether a burst has not been received and, if a burst has not

been received, configuring a receiver to receive said data bursts using said minimum

time.
25
23, A method according to any one of claims 18 to 22, wherein said set of time-
slicing parameters includes a minimum time between bursts and the method further
comprises:
determining whether there is enough time to decode data received within a
30  burst.

24. A method according to any one of claims 18 to 23, wherein said set of time-

slicing parameters includes a given output rate of a buffer and the method further



conprises: determ ning whether there is enough tine to
decode data received within a 30 burst. 24. A nethod
waemanaong to any one of clains 18 to 23, wheredmiERads0638
set of time- slicing paraneters includes a given
output rate of a buffer and thenethod further WO
2004/ 102964 PCT/ 1 B2004/ 050638 31 conpri ses:
determ ni ng whet her said given output rate exceeds an
actual output rate of a buffer. 5 25. A conputer
pr 6YFBHI®onpri si ng comput er programinstructions for
causi Ngdet€kaliRinPhdE @SS b oiRPPBEBLUS d &cRRK hALALA TR NQke of 2
acgofrgdl ng to any preceding claim 26. A nethod of
trafsthitting in a comunications network, the nethod
conprising: to providing a set of tinme-slicing
parameters for describing bursts of data; couplin .
4 sa?g t|/§é9’§‘PFE?f REPEHHUT ANBPEPEE FYNBYF VP8 IS REitqns hor causing
andata pesdabsie 4PPasdiSs REERfBnNGmtModakebraBl t9hny preceding claim.
time-slicing paraneters. 27. A nethod according to
claim 26, wherein said set of tinme-slicing paraneters
152€0NpA He%od ofMBah SHINIRY BN AgEnh iR RE nedi Rk OKE mIRGd
time slicing cycle. 28. A nethod according to claim26
or ‘UMW ¢¥nprising: transmtting said service
101 nf or Mmadrb@Ring20se29f tife MAEIRP GaBRGRAUI ENNL QIR L OB Pfdara;
clains 26 to 28, conprising: transmtting said
bur st s.cogel.ln%aé‘ilg?‘égﬁb‘f’g SPGASIIT Myssrvicainéermptinncand ons
net Wor ko&RiMpbusd i §icor RAOMI i1kt B $ife - Meinlyi JTBLLCI NY
paraneters for describing bursts of data; 25 coupling
said time-slicing paranmeters to service infornmation;
angl. f orATddeh JAcs6:RirCeU HinG, WwheRal GiPRL 0Plime-slicing parameters
time-slicing paraneters. 31. A system accordi ng tg
ol HITRIEES 2 RHSIRYR 28HreF Casigateigyer erg tmpgliging eyl er s
conpri ses a maxi mum average transfer rate over one
time sljcing cycle. 30 32. A network el enent
cofiti gut BYHY deseisingetof @003t 37 ppmBrisiegng par anet er s

for transmitting said service information.

20 29. A method according to any one of claims 26 to 28, comprising:

transmitting said bursts.

30. A system of signalling in a communications network comprising:
providing a set of time-slicing parameters for describing bursts of data;
25 coupling said time-slicing parameters to service information; and

forming bursts according to said set of time-slicing parameters.

31. A system according to claim 30, wherein said set of time-slicing parameters
comprises a maximum average transfer rate over one time slicing cycle.

30
32. A network element configured to receive a set of time-slicing parameters for
describing bursts of data, couple said time-slicing parameters to service information;

and form bursts according to said set of time-slicing parameters.



descri bing bursts of data, couple said tinme-slicing

paraneters to service information; and form bursts
waemenaiong to said set of time-slicing paranet®sBIB2Y/ 050638

2004/ 102964 PCT/ 1 B2004/ 050638 32 33. A network

el ement according to claim 32, yhich is atransmtter.

34. A network el enent accordina to claim 32 or 33,

wherein said set of time 5 slicing paraneters

conprises a maxi num average transfer rate over one

time slicing cycle. 35 A termnal conprising: a

receiver for receiving bursts aof data through a

Cofimuni b 8¢ Rise SREETLTRors o B oRudabe tgpRicer.

controlling operation of said receiver; said termna

be%pg configured to recejv s?rvi e ipformation,fro
e

e g .
CORFITREE SEMSRS2SRTURE 10 THE Fottain "F IR B4 aFt of tme-

5 Sedléing@atdii RERBOMPHsA aSRixiMbimtdveRge SGhhdeMgtepifeABRE BMS slicing
descyi bing said data bursts and to control operation
of Y$&i d 15 receiver in dependence upon said set of
time-slicing paraneters. 36. A termnal according to

C'%J”‘3 ter S9N ig@rgd to obtain a maxi num aver age
t ransf et ‘FRE VBPTYAE tine slicing cycle from said
set of ddeb@valfbeidegivipgran®t of 8ata tXQugh a communications network

10 and
a processor for controlling operation of said receiver;
said terminal being configured to receive service information from said
communications network, to obtain from said service information a set of time-
slicing parameters describing said data bursts and to control operation of said

15 receiver in dependence upon said set of time-slicing parameters.

36. A terminal according to claim 35, configured to obtain a maximum average

transfer rate over one time slicing cycle from said set of time-slicing parameters.

20



