SPECI FI CATI ON G00002 REFERENCE TO RELATED APPLI CATION 5 This application is
a continuation of the PCT International Application No. 08
filed on Novenber 8, 2000, which is based on the French MWW@ No
99-15926 filed on Decenber 13, 1999. 10 BACKGROUND OF TH

present invention concerns surveillance of the quality of sé€t¥i¥e in a
digital television link and nore particularly in a digital television

signal conformng to 15 the MPEG SERCEFICATIAQN ur e Expert g’mmmm
(Digital Video Broadcasting) standards. DESCRI PTI ON OF 0 At
present, quality-of-service surveillance in |inks set up i N a sdioghht al

t el ephone network is basgfeRRenbR 6 RELATE H?@i ks - when the |ink

to which the surveillance 1s applied s a erres rla comuni cation |ink
or alink 25 between a satellite and a terrestrial broadcast station or a
cable or ATMIink, etc., neasurenents on the radio frequency signal after
modul atsi on of t h&hdisyi taﬁpl%céfe\ﬁrsl OFF signafontiuafiioner ref rehe (BER) in

t he dlglta&ﬁyéyﬁytf% atq% th radkggéﬁggg?eggog30 s naI can be

nmeasured; - “neasurenen s on ranspor
November 8, 2000, which 1is based on the French

Application No. 99-15926 filed on December 13, 1999.
10 BACKGROUND OF THE INVENTION

The present invention concerns surveillance of the
quality of service in a digital television link and more
particularly in a digital television signal conforming to

15 the MPEG-2 (Moving Picture Expert Group) and DVB (Digital

Video Broadcasting) standards.
DESCRIPTION OF THE PRIOR ART

20 At present, quality-of-service surveillance in
links set up in a digital telephone network is based on
three sets of measurements:

- when the 1link to which the surveillance 1is
applied is a terrestrial communication link or a 1link

25 between a satellite and a terrestrial broadcast station
or a cable or ATM link, etc., measurements on the radio
frequency signal after modulation of the digital
television signal; the bit error rate (BER) in the
digital signal and the level of the radio frequency

30 signal can be measured;

- measurements on the transport stream (TS) of the



2 5 digital television signal by neasuring 19 paraneters defined by the
ETR 290 standard, "Measurenent guidelines for DVB systens", ETSI, My
1997, using a syntax analyzer conformng to the MPEG 2 and DVB st andar ds;
and - neasurenents on the audio and video conmponents of the digital

tel evision signal services. The invention is nore particularly directed to
nmeasurenments on the digital transport stream (TS) which, 1o in the prior
art, entail diwddadi ngedeviiedon nisngneén bparmﬁesertnconiﬁwrﬁagpmat&ﬁﬁa ETR

290 st andar Thi s, l.ar e f |caII Iex araneters are very
difficult t&ACE pret Hhe obﬂg 208" sek éfm c T B St o of
the quality fefr Pemviseaddns dirgidml Mby tied ey Slél’hd‘\%t Ve ad rhr{amq/zeéfxent of
an error, nany alarns are Iogged and nust be nanaged by the supeéervisory

means, mhl@ﬁnﬁﬁ€ﬂhﬂ&xﬁﬂnQWSﬁﬁﬁ@1ﬁnﬁﬂ¢1M@hé&&ﬂﬁqnﬂﬂn|&ndeal tinme. 20
CBJECT sOF THE | NVENTI QN IQSFR{%é%ﬂq N\ %R&hpn a| td%c>6gpl%§g§tQ§ﬁ% gital

transport stream neasurenen mnim zi ng % he nu

requi red andhfaeiilgiteatli rtgeltészrloarﬁ diRfrerprdaticys . Thanks to this
sinmplification the nunber of paraneters to be taken into account and the
cost of service quality surveillance are reduced. SUMVARY OF THE | NVENTI ON

The invention 1s more particularly directed to
measurements on the digital transport stream (TS) which,

10 in the prior art, entail measuring at least nineteen
parameters conforming to the ETR 290 standard. This large
number of technically complex parameters are very
difficult to interpret in order to obtain quickly a
reliable estimate of the quality of service in a digital

15 television network. In the event of an error, many alarms
are logged and must be managed by the supervisory means,
which then encounter problems in managing them in real

time.
20 OBJECT OF THE INVENTION

The present invention aims to simplify the digital
transport stream measurements by minimizing the number of
measurements required and facilitating their

25 interpretation. Thanks to this simplification the number
of parameters to be taken into account and the cost of

service quality surveillance are reduced.

SUMMARY OF THE INVENTION
30

Accordingly, a quality-of-service surveillance



30 Accordingly, a quality-of-service surveillance 3 nethod for use in a
transmission link of digital television signal, including cyclic analysis
of transport stream packets constituting the signal to deduce therefrom a
predeterm ned nunber of analysis paraneters, 5 is characterized by the
followi ng steps: - preselecting first analysis paraneters and second

anal ysis paraneters, and - periodically determ ning the maxi num of the

vari ations methied prissel eesed fnrse atabpsimg spacanetlding | @ fandlidiec avaxi num

of the vari %tei ons i.n the relsel.ect ed, .second .anal ysi.s ¥.asr aonget ers to olceduce

therefrom respactivdl v & r S YHHRE &Y F el ea}s/nean]tya IR € o Por

synchr oni zakic@Rafel aph¥Ret s e@dr¥EHutitg S tRet hesidgr andoa secsk
parameter representative of a degradation of 15 services. The first
par anet er r &peEsdrom iy PbRdehersynedr bunkatri oF emadyiFigneraransier Yepends

on three anal_ ysi I ters . whi.ch a t.ransport_ stream synchronization
| oss pg)r arreteié"r ,%%zsi‘r%%ot%ginzlegsb citael g{r?%zlt?vilé‘tﬂ esl{eerprso'r paraneter and a

program nmap tabl e -epresel¥cATRIe f i ARC A NG D pa fdnietle Mgl ntond he
second paraneter representative of a degradation of services depends on two
anal ysi s papafeteis Baraeferss @finuity 25 count error parameter and a

transport error pa_r?g%ti%rd.ifd%gﬁ&redi& %Bnﬁ)fegonghgnb%g%riwﬁﬂ'gn, tot}e st%ceond

paramat er represent tTve o gradatl on OT~ servi ces epends on four
paraneters whirdktdiohsa Dyckhe rRswlanmedoderetr ahap§saRei®y rande iy Qgr am

cl ock reference error
10 and the maximum of the variations in the preselected
second analysis parameters to deduce therefrom,
respectively, a first parameter representative of the
synchronization relative to equipment units in the 1link
and a second parameter representative of a degradation of

15 services,

The first parameter representative of the
synchronization of equipment units depends on three
analysis parameters which are a transport stream
synchronization loss parameter, a program association

20 table error parameter and a program map table error
parameter.

According to a first embodiment, the second
parameter representative of a degradation of services
depends on two analysis parameters which are a continuity

25 count error parameter and a transport error parameter.

According to a second embodiment, the second
parameter representative of a degradation of services
depends on four parameters which are a cyclic redundancy
code error parameter, a program clock reference error

30 parameter, a network information table error parameter

and a service description table error parameter.



30 paraneter, a network information table error paraneter and a service
description table error paraneter. 9 The first and second enbodi nents can
be conbined so that three paraneters are determ ned to eval uate the
quality of service in a digital television network link, i.e. nore
generally in a digital television signal. 5 For exanple, a packet analysis
cycle has a duration of approxinmately one second, and the period during
which the first ahe gecwmid guar awterds arréxpiaimteimt&i ycarr e esmitiated/es®f t he
synchronlzathpn of ui pnment _unpits an gradation of services are

deduced is %G* apBPEEFn&?%F?’“?Eﬁ%eC%‘?ﬁJIS%feéI% CRPPTR AL - § HEF 'BRAW NGS

Qther feat uggsianrg %B’aéﬁﬁﬁféeointgedgbﬁ%%ﬂt teheviRVeR it Depome nore
clearly apparent on reading the follow'ng description of a pl urallty of

preferred dnisodimpmet gegfenaild y riverat |cb1rg1tgalvémmwslrce"f efigreel t o t he

correspondi ng acc anyin dr aw n i.n which I ock di agram
bet vvee% two ends gm) |er1k&1 dkcﬁtglair%ﬁl%sé ys(f %]T}?eﬁ vﬁ)rqbé" He 2

shows the SLfUGHP®0fmAdTANGHOT Eesbh@AMnBaeket pednfcdr Mg P wifieeVPEG 2
standard; - FIG 3 shows two graphs of variations in paraneters supplied

by an anal yE&e dur fhgs’a pr er mseePndP5 pparatetArar derraspaieiineely
therefromo Jar s_i,n accord e W th the inv nt|o FI G
4 is an alg%%PteSéﬁ raf?ggﬁﬁéquXPFs§88%zggngl85 %ﬂ%ﬁ?qqgﬂuﬁﬁikﬁho
accordi ng t@mdﬁidmveﬂtlaégradatlon of services are deduced 1is

10 approximately ten seconds.
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present

15 invention will become more clearly apparent on reading

the following description of a plurality of preferred

embodiments of the invention, given with reference to the
corresponding accompanying drawings, in which:

- FIG. 1 is a block diagram between two ends of a

20 link in a digital television network;

- FIG. 2 shows the structure of a transport stream
packet conforming to the MPEG-2 standard;

- FIG. 3 shows two graphs of variations in
parameters supplied by an analyzer during a predetermined

25 period 1in order to deduce therefrom one of three
parameters in accordance with the invention;

- FIG. 4 is an algorithm illustrating a quality of
service surveillance method according to the invention;
and

30 - FIG. 5 shows three graphs of variations in

parameters supplied by a quality-of-service measuring



and 30 - FIG 5 shows three graphs of variations in paranmeters supplied by
a quality-of-service neasuring 5 systemaccording to the invention. FIG 1
shows diagranmatically a link L1 for transmtting a digital television
signal between an 5 emtter EMand a receiver RE in a digital television
network conformng to the MPEG 2 standard. The emtter EMessentially
conprises a plurality of elenentary packetizing circuits CWP, a

packet i zer mslytsitigiveaerc R iard teo rtadd alrfwesguiency nodul at or MD. The 1o
packetizer circuits CVMP are connected to respective different sources
constituting MPEG 2 coders and relating to conponents associated with

audi ovi sual servi ggg progr afiBowd - €41 8Ydhfma¥i 4801 gnddahg pgonmonent s, and
to signaling table generators associated with these 15 prograns, wth

whi ch the prresesmiitihveg i en idigiral pgeekawis kol y siopeelr ndgk twWiéen sigmal i ng
expressed by Progra pecific Informatiqn PSlI tables specifies the

si gnal i°ng r?lmd'tt;%%gr nbg ﬁﬂe‘;t FansportVatl %Epl R & gﬂépls I%?dlxﬁ‘f'ﬂgs%% 20
packeti zer - MalchidHkexn fnsid had die Mmseivefe FaLap identify the ,
paranmeters and conponents needed to access the initial audiovisual service

prograns. The si gidlei wgpititaly] ¢3! iendands sl 1B ogrepm iAss0@E gt dwre ITiabt eo f{ PAT)
whi ch  rmat C% %m%n%ra%%/r ang)ggﬂgggzgggan ciiCJI:ecrtl,ltiitfsi erCl\I/?LL,D Ofa a ;;[aac Ieetizer—
multiplexer PM and a radio frequency modulator MO. The
10 packetizer circuits CMP are connected to respective
different sources constituting MPEG-2 coders and relating
to components associated with audiovisual service
programs, i.e. audio, video and data components, and to
signaling table generators associated with these
15 programs, with which the present invention is more
particularly concerned.

The signaling expressed by Program Specific
Information PSI tables specifies the signaling relating
to the transport multiplex signal SME 1leaving the

20 packetizer-multiplexer PM so that the receiver RE can
identify the parameters and components needed to access
the initial audiovisual service programs. The signaling
tables include a Program Association Table (PAT) which
matches a program number to an identifier PID of a table

25 PMT identifying the components of the program and a
Program Map Table PMT which matches variable descriptors
PID of the components of a program and the primary
characteristics thereof. The packetizing circuits CMP
associated with the tables form the 1latter into

30 elementary packets PE referred to as "sections" in the

MPEG~-2 standard.



25 PMI identifying the conponents of the programand a Program Map Tabl e
PMI whi ch matches variabl e descriptors PID of the conponents of a program
and the primary characteristics thereof. The packetizing circuits CW
.associated with the tables formthe latter into 30 el enentary packets PE
referred to as "sections"” in the MEG 2 standard. 6 The other packeti zing
circuits CVWP associated with the audi ovisual service program conponents

al so transnmit theTaadighevi deskatd data streanss i GMPhe sbociastdelwdrgnt ary

packets PE. The el ementary packets PE, which have varying | engths  of
several kil E)E?/t 35913?%561@\% dse%\fﬁ% ?ﬁ?%ﬁ%fbofi?m%?%aﬁf %%_Sgr atrF?%bgln_tltpacket s
and mul ti pl e%éd iaﬁd‘tlb? p@@.@;@bl Z@hamulgticpl ?é%rreBMst 0 1GONS il Ut réq digr t al
television emt multiplex signal SME applied to the input 1G of the

nmodul at or MplempetFsypaek&es sh&e a constant |ength, typically 188 bytes.

Each TS packet is de f.a _header  EN w four .bytes 01 to 04 .and a
dat a f?em CD of 1 b?#gfé‘?“gér%oﬁﬁﬁkﬁtﬁ thgz. e Fi r 8Byt 6T E t he

header is alsygeheobizakiverabyike 16dyte sBytae) Wiaseelb i lhexadacinsloqode
value is normally equal tc "47'. The first bytes in the emtted TS packets
are used toSE§fAeRl onf2e MPEGROBECOBRELSTR tdred r sbei Vil RE tID t FdeTS

transport PACkeLe kL LAGELYBTa,IRE ThiSt QT Bhnbhe aegond, bylR A2 af Lhe

header is a transport error iI'ndi cat or I'Ch~constitutes ag for
indi cating theeptesencemaf enrneneies Biilgsaln sMie sgeririespandithg Aagket. The
| ast five bits of the second byte 02 and the third byte 03 of the header
cont aith a 183%fbithg alﬁloedqlcférﬂlif&@r- PF e cot oPRickG tSo PRES MEEGSPISttaddar d or

the DVB 25 stapdard..as.definedgbel ow. The ba i t.s of the f th
byte 04 of theaheédeyacgnst:yt ute a‘4-bi't %glr}llt ?tr?uifp%;/&kcegu%t% ?ne OIaet ?lrﬁ)g%;f:) a
counter that hsatbacr Eventieth ouaneowad Obdubo04d6ahdr acadehaTS ipdek €D

correspondi ngrnav%‘lt B?e sane identifier of_a respective 30 audi ovi sual service
=t

program Thg EHE S ghdl SSRETpriduutEd: i At KRS Wiy Py pyte Ol of

the header 1is a synchronization byte (Sync Byte) whose
15 hexacecimal code value 1is normally equal to '47'. The
first bytes in the emitted TS packets are used to
synchronize MPEG-2 decoders in the receiver RE with the
TS transport packets it receives. The first bit of the
second byte 02 of the header 1s a transport error
20 indicator bit which constitutes a flag for indicating the
presence of erroneous bits in the corresponding packet.
The last five bits of the second byte 02 and the third
byte 03 of the header contain a 13-bit table identifier
PID cenforming to the MPEG-2 standard or the DVB
25 standard, as defined below. The last four bits 2f =the
fourth byte 04 of the header constitute a 4-bit
centinuity count relating to a counter that is
incremented by one unit modulo 16 for each TS packet
corresponding to the same identifier of a respective
30 audiovisual service program.

The multiplex signal SME produced in this way by



t he packetizer-nultiplexer PM nodul ates one or nore carriers in the

modul ator M), typically using quadrature anplitude nodul ati on (QAM or

guat ernary phase shift keying (QPSK). The channel code used in the
.nodulator is 5 a Reed Sol onon code, optionally acconpanied by a

convol utional code, for exanple a Viterbi code. These variants are nmatched
to the type of the digital television signal transm ssion link LI, which
may be a calthe | ipslcked ildercrbettigeirexeadi PM elmydstate onynedr @ landereadcast

| i nk bet ter trial _stati d tellite. | [ |
to the em t CEF I HE rBie: DBRURELPhcPaed YR Madduliaior DMatetied to

the 11nk LI aad iRiduciiauiaihs Repk) pagke! suseashabyl | hiade 151 oael ved
digital television nultiplex signal SMR equivalent to the emtted nultiplex
si gnal SME, k&ydnghel@REKlemiThé ptlexenelepadketisedr iDDther mbemilatiqy eixs ng t he

received TS_transport ckets and, reconstjt utj the el ementary packets PE,
which are aﬁplﬁgﬁgfo ?§$888Piv§9ﬂ§'deﬁﬂ%?%9?§1ﬂg cPFSBWP@nﬁﬁg. e @rcuits
CDP partly teesdcaudiidnal desdand st acamparent s i MREG 208ddi omisal

service program decoders and partly apply received el enentary packets PE
(sections) Varaeingg t AXshe Ba§ARLHNg tassddiaat edymet hofhe tveograiinsi ttal

signaling tahl .recoye ircuits .whi.ch reconstitute .the signalin
tables in t%le%l%ggglvoglr.gﬁée{a]fi TR S ECREEN fjf{@{ e?ﬁl‘rft éﬁ”ﬁ% a’ﬂ%lgt %& r‘%cei ver
RE i s nonit eaedebyl ok anal YZehk mprsweeh AM@so shewayi ns@oc Az, lorThe

anal yzer/ measurer AMinc| udes, on the one hand, a prior art analyzer for
anal yZi%ng tpgog@ﬁﬁég i ntink between terrestrial stations and a

satellite.
In a reciprocal manner to the emitter EM, the
receiver RE includes a demodulator DM connected to the
link LI and producing TS transport packets constituting a
15 received digital television multiplex signal SMR
equivalent to the emitted multiplex signal SME, and then
a demultiplexer-depacketizer DD for demultiplexing the
received TS transport packets and reconstituting the
elementary packets PE, which are applied to respective
20 depacketizing circuits CDP. The circuits CDP partly feed
audio, video and data components to MPEG-2 audiovisual
service program decoders and partly apply received
elementary packets PE (sections) relating to the
signaling associated with the programs to signaling table
25 recovery circuits which reconstitute the signaling tables

in the receiver.

The link LI between the emitter EM and the receiver
RE is monitored by an analyzer/measurer AM as shown in
30 FIG. 1. The analyzer/measurer AM includes, on the one

hand, a prior art analyzer for analyzing the syntax in a



transport stream according to the MPEG 2 standard, and to be nore precise
for measuring the nineteen analysis paraneters defined in the

af orenenti oned ETR 290 standard, and a neasurer for inplenenting the link 5
.quality surveillance nmethod according to the invention. The anal yzer is
typically a DVMD stream anal yzer (MPEQ neasur enent decoder) marketed by
German firm RHODE & SCHWARTZ. The neasurer uses nine of the nineteen

anal ysi s i o tpramapetrr sstogam iasttdydine tanallye MPEG+HR siiaredgoedt areeti@riso wer e
sel ected frogm anong the ni.neteen paraneters copformng to the ETR 290
standard so“haf"°tFeyPE&T5E c%ﬁﬁin@ﬁ?SPﬁlﬁgcoEBEnc%l&?Y?F?rMFW ¥t T on,

into three panamRit@s SSdePSnand RD rephesend fdtetterdfi Shad i t ¥rkS crigeria
of a digital television signal link, after testing several ten conbinations

of the 19 patamstaards ofandthe ETReEImaandarn ovmzkansnl inqndrkedl digik al
tel evi sion sjgnal_.seguence In practice, the analyzer/neasurer analyzes
t he Zo%pack@P%gﬁgﬁ%p%?fvéfféﬁ C?Tgf%iHQJﬁf%ﬁﬁiaﬁglﬁﬁlfﬁ e&n%?ﬁ%ﬁrlswE
bet ween t he mhackeid zgfeiulibi ply@x@a1RM andpiihe geddbat @ma94dr t erEG2
transmtter EM as shown at AML in FIG 1, or in the received nultiplex

si gnal SMR Bepmewemaid deesddieat or mprkahddt hey déanmarpl éien- dBp@bkets zer DD
25 in the re -WﬂﬁfoE’ as showmn at AM3 in FIG 1, or analyzes the transport
stream at the lTevel”‘of the Iink LI between the nodul ator MO and the

denodul ator DM aghshomBastirdh? used| Gink, o0 WHLhngaseeandesmyyator (not
shown) is provided at the input of the analyzer. 30 The nine analysis
par ameler s PF rAFESEFEn cB R t 1ed hey otheTRNady zeranddyed nised pArameLers

lity-of- ' Ll t ' he i ti
deti ned her SeR ¢ or SLRAERN, MRS ARORRCT N Ok RebeBe B i

that is incremEnreddy toethei ETACHI0 i BRahdhhat ddhecrpnal yrey dereads in
the TS packet stream an error associated with the paranmeter. The anal yzer
i s capabl e GPREN i N alP TR ¥t bR ddSoctBYRRVC WP h ANp&r AHERE i n

each a_nal S hif%,cyf:d§ ts)/rm Caﬂ‘d y f@ﬁ’fé%r@céj&r\?é i e quuality
appr oxi mat ef'y one second. 'Thi's means
15 criteria of a digital television signal 1link, after
testing several ten combinations of the 19 parameters of
the ETR 290 standard on several hundred digital
television signal sequences.
In practice, the analyzer/measurer analyzes the
20 packet transport stream (TS) in the emitted multiplex
signal SME between the packetizer-multiplexer PM and the
modulator MO in the transmitter EM, as shown at AM1l in
FIG. 1, or in the received multiplex signal SMR between
the demodulator DM and the demultiplexer-depacketizer DD
25 in the receiver RE, as shown at AM3 in FIG. 1, or
analyzes the transport stream at the level of the link LI
between the modulator MO and the demodulator DM, as shown
at AM2 in FIG. 1, in which case a demodulator (not shown)
is provided at the input of the analyzer.

30

The nine analysis parameters in accordance with the



io that the value of a paraneter at tine t is equal to the nunber of

anal ysis cycles during which errors associated with the paraneter have been
signal ed, beginning at the streamanalysis start tinme. For exanple, for a
.given paraneter, the analysis begins at t = 10 h, and the 15 paraneter
counter in the analyzer is set to zero. Errors occur during a period of 0.5
s at 10 h OL mn and during a continuous period of 10 seconds from 10 h 02
m n. The analTRzer 290gnassandatdomudked t dyl0 bh&l murlithwptoMesefvytfs are
detected, 20 and the paraneter is equal to zero; - from10 h 01 min 00 s to

10 h 01 ni nSGFVE1LlRCSr M e AEFREEEBIduUFPng t8SperingE i Bhe &t ond

and that theRarRPtRdrd tnd AEELRRLEH Qmaq%i@ng}argméﬂeqmé%&% 1 00 s
to 10 h 02 mn 10 s: that errors 25 are defected continuously and that the

par anet er i &0 rrmnentedhbytibae Usi inevemgnvrd dgcome. Ub)itTheadh risime
parameter, Transport Stream Synchroni zatjon Loss (TSSL), relates to |oss of
30 syncr’hron;%]zi‘tti oﬁf‘?n irﬁyﬁea%sﬁlghec&sr el Gh%. Tén Raferefts Sg(’fﬁé’cﬂs,ar? n
particul ar efrridie EWkbicRa@%asi gnah SMe Olpatane¥?¥?. Agnal rgadyystateds the
first byte d in a TS packet (FIG 2) nornmally has the hexadeci mal val ue

"47' . Syncleeprids ioh detestianyi shedosh Phe egroirverssREsied with a

denul ti pl exer-depacketi zer detects.five normal, 5 first bytes in five
consecut i vep%ﬁr)‘%%? sth Dgnr%ﬂ? %71 8n VS Eanst kT e FYEdehavd ¥ ost or

not to haveaRaen acquirsddd dhagmes MatdopoROlsdad el BllYs Head)l y oOne
normal first byte in three consecutive TS packets; this condition is

consi dér ed tdatoridie tvabu¢osf 2~ pefragpiey G Zaiment is equal to the

number of analysis cycles during which errors associated

with the parameter have been signaled, beginning at the

stream analysis start time. For example, for a given

parameter, the analysis begins at t = 10 h, and the
15 parameter counter in the analyzer is set to zero. Errors

occur during a period of 0.5 s at 10 h 01 min and during

a continuous period of 10 seconds from 10 h 02 min. The

analyzer signals:

- from 10 h to 10 h 01 min: that no errors are detected,
20 and the parameter is equal to zero;

- from 10 h 01 min 00 s to 10 h 01 min 01 s: that errors

are detected during a period of one second and that the

parameter is incremented by one unit;

- from 10 h 02 min 00 s to 10 h 02 min 10 s: that errors
25 are detected continuously and that the parameter is

incremented by one unit every one second.

1) The first parameter, Transport Stream
Synchronization Loss (TSSL), relates to loss of
30 synchronization in the transport stream, i.e. in the TS

packets, in particular of the multiplex signal SME or

10



The anal yzer produces a paraneter TSSL corresponding to each

synchroni zation. loss, i.e. when the first bytes of three consecutive TS
packets contain at nost only one correct packet equal to '47' in 15
.hexadeci mal . 2) The Program Association Table (PAT) contains a |list of all

t he audi ovi sual service prograns in corresponding relationship with PID
identifiers of 20 Program Map Tabl es PMI associated with the prograns and
cont ai ned i AMRhelBr @aRsFGtY sttradenf of LTS pheket BYBE Phelnmal liSplracksitgnal

SME, SMR Th MT bl t-ai n detail e ription_aqf the pragrans,
i.e. descri ;()tg%gs o?a tﬁjzorgrgagplg’nenr?ass ongéchgsggérggh% heV%AJI'let abP]eﬁi's 2~
t heref ore eSgenhirahitaridecods ngsaabaudhedanih video rquengream REf wrkey PAT
table is invalid or contains errors a decoder DEC in the receiver RE is

i ncapabl e of Fesef@RE+hgPARACHEEBARRECE IERANSRAPL t $RACPF BYr am Bipporied by

the nubtiplex,signal, SMR 30; The tabl g, sz mtted b Ela}%kc S
havi ngDPI D iéenti fiers equal1 to E’é‘ge in f%é(%%%%‘l{%g? AtIgAT ¥pa e |ests 11
di vi ded i n aypabkehiizbngoa ieuicbnGVReirkido tpl trale eleamertoarty qrackeat $PE of

sections type each of 256 bytes nmaxi num Each section begins with a table
identifier B§¥e PBET, 26IRILECoRE paCafSCEL VBATESISyRAIL (K5 T8 PAR A error

is producedyhy,th na in 0 0 phe e g, 4 hr
events: - tcr)le %ATg?gbl ga?ﬁéjﬁti?i{g?‘?i gégtl; fe%gnt rréoér:] '%%H%ﬂ%oé- ﬁe PAT

tabl e i s traaskietsed tihd sarcentiryigiredi § scoagbiiedydf opmeoarsti tihe tliowes
i nterval betﬁﬁen tﬁo consecutive PAT tables relating to the sanme program
exceedd a tPhe YRFESABIFG®8TRhich is typically equal to 0.5 s.

e

Th analyzer produces a parameter TSSL
corresponding to each synchronization loss, i.e. when the
first bytes of three consecutive TS packets contain at
most only c¢ne correct packet equal to 47! in

15 hexadecimal.

2) The Program Association Table (PAT) contains a
list of all the audiovisual service programs in
corresponding relationship with PID identifiers of

290 Program Map Tables PMT associated with the programs and
contained in the transport stream of TS packets of the
multiplex signal SME, SMR. The PMT tables contain a
detailed description of the programs, i.e. descriptors of
the components of each ©program. The PAT table is

25 therefore essential for decoding an audio and video
program. If the PAT table is invalid or contains errcrs,
a decoder DEC in the receiver RE 1is incapable of
selecting and decoding a transmitted program supported by
the multiplex signal SMR.

30 The PAT table is- transmitted by packets having PID

identifiers equal to '00' in hexadecimal. A PAT table is

11



15 3) Program map tables (PMI) describe in detail respective audi ovi sual
service prograns identified in the PAT table. The essential information
contained in a PMI table is the list of descriptors PIDin all the TS 20
.packets relating to the audi o, video and data conponents of a respective
program as well as the PID identifiers of TS packets used to transmt
Program C ock Reference (PCR) values associated with the respective program
for recoveridyides cl bek éf1ﬂﬁ§hﬁ§#ﬂﬁﬂqvectb@@ItCCDan ting 5 p%@p@btive
decoder DEC wi thout using the clock_of the link LI. If a P e is
invalid or g\gn ma%n#saré/r rpo%s}fe-tf%eﬁgegﬁet??ﬁ?éo&gc&g@? 52EH soévlr:?céa%gw%e%f

sel ecting amrt:deced Mhdhesd@sSRACDa® i di DM Saiad alSES Viden P POEAM {#e 30 the
mul ti pl ex signal SMR The descriptors PID of the program conponents in the
PMI table va@® 'from' 0010 to 12 '1FFE in hexadecimal. The PMI table can
be divi.ded into sgv %‘g%pat]@ i ; [ p L th maxi mum
of 256 5secti ons, zxagleaésoenc;edti on cort?/eelggf)}#d?nnggl%al;ﬁ%auag%zwsﬁaa?%seerl\r/l%%
program Thes denddiited @fy ttiee Pifialyizall eiof reapbnsecticononandit httse of
each program .is normally equal to '02'. A third paranmeter PMIE is supplied

by the anal yPért Y% YEHE of the foll owing events: - the
identifier of the PMLd &€ {5057 i8ERDE FEERMO 41 {2 rent®Terom 00" ;
or
10 - the PAT table is transmitted in an encrypted

(scrambled) form; or

- the time interval between two consecutive PAT
tables relating to the same program exceeds a time
threshold ST which is typically equal to 0.5 s.

15

3) Program map tables (PMT) describe 1in detail
respective audiovisual service programs identified in the
PAT table. The essential information contained in a PMT
table 1is the list of descriptors PID in all the TS

20 packets relating to the audio, video and data components
of a respective program, as well as the PID identifiers
of TS packets used to transmit Program Clock Reference
(PCR) values associated with the respective program for
recovering the clock of the respective coder COD in the

25 respective decoder DEC without using the clock of the
link LI.

If a PMT table is invalid or contains errors, the
respective decoder DEC 1is incapable of selecting and
decoding the respective audiovisual service program in

30 the multiplex signal SMR. The descriptors PID of the

program components in the PMT table vary from '0010' to

12



- the PMI table is transmtted in an encrypted (scranbled) form or - the
fime interval between two consecutively transmitted PMI tabl es exceeds the
time threshold ST 15 typically equal to 0.5 s. 4) The four-bit continuity
.count contained in the fourth byte 04 of the header EN of a TS packet is
the count froma counter in the packetizer-nultiplexer PM20 that is
incremented by one unity for each TS packet with the sane identifier PID.
The count of 1FHES ciourhexadecinsl f rOhe 0PMT tBbiedgko- & dihel deshtimin ty
count is used to rk.mssi r;%}packets of a Brogram or gackets recei ved

S at

more than offE¥STPs THe SHSEESF Vst RAFAG ol 8 §CELBRt BYBRontYhibtids if
they are indizgateh igF 149 aRidions]s adaptptd i 4.8l b LARp Madle Rackets

concerned. This nethod is mainly used to elimnate error nessages in the
event of a ehahgyisfuadr ogeawidee pregreamul t Tipe exideg toff ielre ¢ f anbporBMBt r eam
of 30 'IgS pagkﬁé_s. A_fourth paraneter CCE S%}gnal ing a continuity count 13
error i’s prodbdéd BY tFRAnal O PBSpohlB3t Pon&35F t RECEHFFowi Yy t hree
events: - thergama yleqackeals hap been received at |least twice in the

anal yzer without being indicated in the AF 5 field or - a TS packet is

m ssing; or - TS Padkeind paraweter r PNTRgisnsubpldedr éot tdredernalyzared.

in response to one of the following events:
- the identifier of the PMT table is different from
10 '02'; or
- the PMT table is transmitted in an encrypted
(scrambled) form; or
- the time interval between two consecutively
transmitted PMT tables exceeds the time threshold ST

15 typically equal to 0.5 s.

4) The four-bit continuity count contained in the
fourth byte 04 of the header EN of a TS packet is the
count from a counter in the packetizer-multiplexer PM

20 that is incremented by one unity for each TS packet with
the same identifier PID. The count of this counter varies
from 0 to 15 modulo-16. The continuity count is used to
mark missing packets of a program, or packets received
more than once.

25 The MPEG-2 standard tolerates count discontinuities
if they are indicated in the optional adaptation field
(AF) of the packets concerned. This method is mainly used
to eliminate error messages in the event of a change of
program due to remultiplexing of the transport stream of

30 TS packets.

A fourth parameter CCE signaling a continuity count

13



|0 5) The flag consisting of the transport error indicator bit included in
the second byte 02 of the header EN of each TS packet is raised by Viterbi
decodi ng or Reed Sol onon decodi ng during denodul ation in the denodul at or DM
.to signal the inability of the 15 corresponding error corrector code to
correct all the errors. The correspondi ng decoder DEC nust not interpret a
packet flagged by this flag. In this case, the stream anal yzer produces a
fifth paranmet@ercald ceireheced ahypdhe anadiyast ahiet BESPPASEh&Of oma off a bit
TE at logic 1", dqes not_pracess the packet flagged by the flag. 6)
The MPEG 2 gpénggflgoglﬁgl\ﬂ &glsret%ree‘gengtlsg'nal ing tables which are the two
previously referredtRAT sade PNE t phtretanthsn cesdi ticmmlvaArcass ladde
(CAT), and the 25 European Digital Video Broadcasting (DvB) standard

provi des selV¥il€€ cHanbef PaBLE¥geraWitdouthiReingbliediartedr dnshne F
periodigcal I y.; Jhry par tr_il_cul ar, the service tables include a Network

I nf ormati on fable'(@ ), an Event Infornmation Table (EIT), a Service
Description 30 Tabl @ ((SDPacketBdisquelssAsgncicat i on Tabl e (BAT) and a Tine
O fset Table (TOT). Al these tables are transmtted in 14 the form of

el enentary packet§ 3f RAINGP t34R. "The2BRHVEPJedBh tEDI &G AF Nt ai ns
a checksum Sk ¢wj ch is calculated in the emtter EMat the time of

em ssion and 1n the receiver RE at the tine of reception, in 5 accordance
with a Cyclic Redundancy Check (CRC) introduced conventionally into each
section as a funclt_r?i on.of the information field thereof, and which enabl es

the réfeiver to cRéckMhe fi r AN FINY d fF (N r dCARRRP Kect§OrPT
Conbi ned W tih ke teiecksum cal cuhaged at chie &Qc{b{xﬁeeﬂc}fjta% eegspt E?n%tﬁ g GS

checksumreceived in each table section is normally to 0. If t

resul ti ng cheakleumtNs afoteaaudlS tradkett hies coerirsespdoydi Vgt MREG e atetioder DEC
in the receiver i% orgs t he in&orngtion gontaine in tge t abl e, concer ned.
If an 15 er Pér SFFhi 8ORPATY s985P8E Ed BYTLRE sTPBRAMAARIS erin ¢ Hd'e

anal yzer cagealodig@ladtomi chyi nfesmatinmhdn thed ablkaabsierkoneges. dye this
case, the stream analyzer signals an error by producing a cyclic redundancy
check 1érror Cpars 1ORCEe K HoFeSporiRClt@r a cCgecheek suipnuessul ailhg the

errors. The corresponding decoder DEC must not interpret
a packet flagged by this flag. In this case, the stream
analyzer produces a fifth parameter called the transport
error parameter, in the form of a bit TE at logic "1",

20 and does not process the packet flagged by the flag.

6) The MPEG-2 standard provides three signaling
tables which are the two previously referred PAT and PMT
tables and a Conditional Access Table (CAT), and the

25 European Digital Video Broadcasting (DVB) standard
provides service channel tables, all of which tables are
transmitted periodically. In particular, the service
tables include a Network Information Table (NIT), an
Event Information Table (EIT), a Service Description

30 Table (SDT), a Bouquet Association Table (BAT) and a Time
Offset Table (TOT). All these tables are transmitted in

14



20 fromone of the previously nentioned tables PAT, PMI, CAT, NIT, EIT,
SDT, BAT and TOT not equal to 0. 7) As already stated, the PCR program

cl ock reference defines the clock specific to a given 25 audi ovi sual
,service program This clock reference is used to link the internal clock of
the respective decoder DEC in the receiver RE to the internal clock of the
respective coder CODin the emtter EM Each PMI program nap table

i ndi cates t libePTwesefi pllemsnthryheaudektet soBoseoniannityget hdhRCRred ock

reference for. the respective program 15 The EG 2 standard tol erates
di scont i nui fife£a5) tﬁgbgﬁl ﬁ«?g%&f’%t FEPERTE dtkC %Fﬁ?‘élﬁcgcﬁsloﬂhd@ that the

di sconti nui @188 dNdifad el émitHer 0Bl 9RaknéF radapiat ian §d &l Hiq the
packet concerned, which 5 elimnates error nessages relating to the PCR
check referémcedhen theceboer of RA chingeéhef &udieovicfualresmpiice,pr agr am due

to remyl tiplexing the transport_stream, A sevent aranmeter PCRE relating
to a pPogyaﬁF&P r¥¥ﬁer3ﬁ§ erfor ‘PAr te%?ﬁ§ngﬁgﬁwied B?CFhe gp%aan1io
anal yzer ininesReRzed eRivdiidfalting frld QUdY da BUENUE S 5 -rldie Lddre

interval between two consecutive packets containing a PCR of a given
progr am exceddshe skebpumatient Hiedkboltthe3®p fi,ypirdl Wiiehuainabd b0 s

TR R T S

reference okelcha opi.veoopbogeameixaeedned theeRsthr ehehd 36 t ¥pi cald ¥

equallko 40tq%é of reception, the CS checksum received in each table
section is normally equal to 0.

If the resulting checksum is not equal to 0, the
corresponding MPEG-2 decoder DEC in the receiver ignores
the information contained in the table concerned. If an

15 error of this kind is detected by the stream analyzer,
the analyzer cannot tell which information in the table
is erroneous. In this case, the stream analyzer signals
an error by producing a cyclic redundancy check error
parameter CRCE in response to a CS checksum resulting

20 from one of the previously mentioned tables PAT, PMT,

CAT, NIT, EIT, SDT, BAT and TOT not equal to O.

7) As already stated, the PCR program clock

reference defines the clock specific to a given

25 audiovisual service program. This clock reference is used
to link the internal clock of the respective decoder DEC

in the receiver RE to the internal clock of the
respective coder COD in the emitter EM. Each PMT program

map table indicates the PID descriptors of the packets

30 containing the PCR clock reference for the respective

program,

15



20 8-9) Each of the NIT network information and SDT service description
fables is inserted into the TS transport packet stream as additional data
and contains information relating to the current date and the description
.of a television programin a network and/or 25 prograns in other networks,
etc. Each of these tables is transmtted in the formof elenentary packets
TE of section type and is present periodically in the stream The signaling
and servi ce channd@het a¥PBE§-do stoanddtd hanod exradiefsf edémtontentifies PID for

exanpl e, the. 30 ckets of the iversal TDI Tine and Date Tabl es and the
T(Hn?ables Q?eléiﬁﬁﬁc%? Ehﬁiéﬁgn?#?éksFe EERCEapreyi¢gd &%@t che
di stingui shed sbyritheiyi diadd e hdent ifrieraatd chignabligs MBEG: dndecoders to

operate in accordance with the digital video broadcasting (DVB) standards.
The identif edepsttiign Nl Tiedsl e ¢5 cditrect pafckiet | sceneguagdi o 'wWoichor ' 41

i n hexadeci nal.,_ . the identifier of the SDI.table is_corr if it is
equal ?o '4%&lgﬁ%g% s iﬁr%§§édggsﬁ§ﬂ?SEi6ﬁ?ﬁIéH8 n?ﬁtht?%blégérr%ﬂeck
parameters NeFerandeSDhin ate (b DycHdayestdLAHIAR YARIL raspecdd vel y
in to response to an error relating to the NIT table and an error relating

to the SDT P&lECEan due ite rmesporisieo hexirie tthe [towinapasterat redmat i ng t o each
of the NIT and SDJ t - W PID.identifier_conforming to
A QQ]VSﬁth %Pg%léféfdeﬁn%?i l:eqa'tmé’et %& ed BU°Wh an

the 15 signaling and service anne ers s
erroneous i denickf ire’f dr@incudrdw pdimedder 4ls Supp iy Myl diadl £ dannot
equal to "42" or '46' for the SDT table; or - the tine interval between two
secti dfs 202Pelemsdt al} pheREPBFEofte helNiien akife Gheh fablewirgcttwo
identifier '4Q,+Qr. '41" exceeds a threshold which is typically 10 s for the
NIT table, or the tinme interval between two sections of the SDT table with
the correct identifitée 'tdie dmtedbialedcandsrn Wy edrdgbuwthiveh pesciddt s
typically 2 s for, the SDT table. _ ,
containing a PCR of a given program exceeds a second time
threshold ST2 typically equal to 100 ms without this
15 being signaled in the optional AF adaptation field ; or
- the time interval between receiving two packets
containing a PCR clock reference of the given program

exceeds a third threshold ST3 typically equal to 40 ms.

20 8-9) Each of the NIT network information and SDT
service description tables is inserted into the TS
transport packet stream as additional data and contains
information relating to the current date and the
description of a television program in a network and/or

25 programs in other networks, etc. Each of these tables is
transmitted in the form of elementary packets TE of
section type and is present periodically in the stream.

The signaling and service channel tables do not all
have a different identifier PID : for example, the

30 packets of the universal TDT Time and Date Tables and the

TOT tables have identical PID identifiers. These tables

16



I n accordance with the invention, the neasurer associated with the stream
anal yzer nonitors the quality of service in the digital television signa
transm ssion 30 link LI by means of three paraneters depending on the nine
.anal ysis paraneters of the ETR 290 standard 17 previously referred to: a
paranmet er of Synchronization of Services SS, a paraneter of Degradation of
Services DS and a paraneter of strong Degradations FD. The

synchr oni zagren- ofi-sfemdwieshgrdr apet eth88ri s tebdef i nerds frile ,maximiurh of t he

variations in e tr t, stream synchroni.zatjon | oss paraneter TSSL, the
progr am assg&aéﬁiegn M?}S%Q%r éjrercoordeeﬁasr toé’rerlﬁ&'FE,”br?ocqcfﬁd%}coegr“‘éﬁﬁe}ha fabl e
error paramgtigh tBWI$idéd mgcdyRaatey Moy pardrth /s, For exanpl e, each of
the aforenentioned three |10 analysis paraneters TSSL, PATE and PMIS is

suppl i ed on each Zh&l ysientdydles ¢if tithe NS hdekuts iof epprasd nef el tdursat i on
dt = 1_.s by t strea al yzer.and_the asurer. produces the maxinmum of
t he vaPiatiSﬁﬁg% ﬁﬁbsgl hr& a%%lyéps S&ggﬁgﬁgfé’a§nphgﬁﬁ%r #%ﬁ%ﬁ%¥§§
appr oxi mat ebY Ihevepy @akiellis. ctheecpar aneter $9 idliqates ifgotrher

equi pnent uqi ts upstream of the neasurer/analyzer in the link LI can
synchroni ze '#8 't A& thexesiasrimadireaminitially in the enmitted nultiplex

signal SME. |f .th%i@%ft%”eér% Renth "Oipfqual Lo Gy this d ndi gates that the
equi prent 20 units cannot- synchroni ze and the audidvi sual” programIer vi ces

are absent BDTEhadd keodiheediegy adhti enseahn- s@kliyees PRIPRIENDT i
defined as the maxi numof the variations in the continuity count error
par angfer CEESERISEhet? r dRsrioRsretpbingartehete FETdukdpbe t Badperti od Ot .

The paranet gy By eRARlahAGrale eudl uabion of olne.| eudllsdgqr adation of
services. In the absence “of degradafion of §ervices, the-paraneter has a
nul I val ue. fohéowdwvel eofedegraebit bimgoftd heaghal bfy tfe S@IT cendS SDT

proportionalp%&ﬁgq the value of the paraneter DS. For exanple, FIG 3 shows

two graphs &

- a packet with a PID identifier conforming to the
15 signaling and service channel identifiers is detected but
with an erroneous identifier not equal to '40' or '41"
for the NIT table or not equal to '42' or '46' for the

SDT table; or
- the time interval between two sections
20 (elementary packets) of the NIT table with the correct
identifier '40' or '41' exceeds a threshold which is
typically 10 s for the NIT table, or the time interval
between two sections of the SDT table with the correct
identifier '42' or '46' exceeds a threshold which is

25 typically 2 s for the SDT table.

In accordance with the invention, the measurer
associated with the stream analyzer monitors the quality
of service in the digital television signal transmission

30 link LI by means of three parameters depending on the

nine analysis ©parameters of the ETR 290 standard

17



18 wvariations OCCE and OTE of the analysis paraneters CCE and TE supplied
by the analyzer during a time interval Ot in order to deduce therefrom
their maxi num which is equal to the degradations-of-services paraneter (DS)
,according 5 to the invention. For exanple, if at tinme t CCE(t) = 10 and
TE(t) = 2, and if at the end of the periodt + Ot, CCE (t + fit) = 19 and
TE (t + Ot) = 11, then the neasurer calculates OCCE = CCE (t + fit) -
CCE(t) = 4, prevopEsyTEeferGtd to:TE tParametier.o DS ynaladrGCCE,i@TEfL = 9

Th dat i ter FD is_defined as th ' f th
variati onS PRIUAGCR Tt PedUHIRSF Chatk G Pariined br SERURCathebpr ogr am

cl ock refergnge alpa®ahidit A&l rRCRe g A4t thigdnwrgp i nformation table
error paraneter NITS and the service description table error paraneter SDTE

during the periodToe. By®qiacaieadrl D dindiegatiae s hegraesdare &FS velry

serious degr ion_and.is highly c lLementary .to the ranmeter DS. A null
val ue gf Zodgggtn&%r aalr&f’et% © ﬁB’%Mé&ggcqehevaarbls% o soflr%?cra}'b%g&oaébsrpforatti ons

in the |inkstteamosymehtovpiatei & tbespHamiieDrésd) cahes dhgydavel to
which there are strong degradations in the link. 25 As shown in FIG 9, the

qual i ty-of - d6pPicdd td @y ef 49 b ce et hdd Hiameties Il?ffsﬂ’(E:l_Ib?@@séﬁtGi ?ngdﬁam:l udes
steps EOto . e jntja , i variable t | ixed at an
P mggbrégbi éfyéf ba%%%@tgg %#rﬁ§ufing re&%ﬁﬁquﬂ% bl es

initial tine anal'ysi's and nmeasur enen 0 “par an%teprs_,
SS, DS and Perdedr esporgbngekamphe, t bBaer pdr amet erforaerertdioled ahe

inven%hon a%%a%@%iggpmrameters TSSL, PATE and PMTE is supplied on

each analysis cycle of the TS packets of approximate

duration dt = 1 s by the stream analyzer and the measurer

produces the maximum of the variation in these three

analysis parameters as the parameter SS approximately

15 every At = 10 s. The parameter SS indicates if the

equipment units upstream of the measurer/analyzer in the

link LI can synchronize to the transport stream initially

in the emitted multiplex signal SME. If the parameter SS

is not equal to 0, this indicates that the equipment

20 units cannot synchronize and the audiovisual program
services are absent in the link.

The degradations-of-services parameter DS is
defined as the maximum of the variations in the
continuity count error parameter CCE and the transport

25 error parameter TE during the period At. The parameter DS
enables accurate evaluation of the level of degradation
of services. In the absence of degradation of services,
the parameter DS has a null value. The level of
degradation of the quality of service is proportional to

30 the value of the parameter DS.

For example, FIG. 3 shows two graphs of the
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to zero. In each elenentary packet analysis cycle dt, typically of

approxi mately one second duration, during step E1, the anal yzer anal yzes
the transport stream (TS) 5 packets, for exanple in the nultiplex signa
‘SVE when it is at the position AML (FIG 1) , or in the link LI when it is
at the position AM2, or in the receive multiplex signal SMR when it is at
the position AM3. In each analysis cycle dt, the anal yzer supplies the nine
to anal ysi s Vediamdicgrss ASCE, aPATRATIPMPS, tdeE, anf&l y SREEpaPERE L eMISTEE Gihd

SDTE. Then, _aft t he st.ep, E1, the nethod ing¢gludes three parallel. byanches
conpri sing ST 14 “SPENS B PATIS A0 Sind AT S S0 Mt TR reklour er
can cal cul atiey bydeirmMid aenitsd Y Hdve fisn NBhf r kS Malh afH20s 1 ddgal

anal ysi s paranmeters on which respectively depend the three paraneters SS,

DS and FD a¢eordisngdedrafetianenefoaeruhdesopbeamsiterpr@fi)seaderradbnh of

the three paramnmgters i nyention, the naxi num of the riatjons in
t he anélysigopgﬁgﬁe%%fénﬁggﬁéeﬁgfiﬁgapp&ﬁﬂ t'he %ﬁgﬁé%?ng F%%g%ﬁ 5'0#&
Accor di ngly anidn T f i £s0, bragrhi £24+ E8he el \o¥ | @id Opsr BESk, +LIAATE and
OPMTE of the respective paraneters TSSL, PATE and PMIS are cal cul ated and
t he maxi mumCEE (thelsAt hrseldagingt iTohd 25 At ernilhes thisa flilyss tneaaaret er
according taq._t i tion, i.e. the synchroni zation-of-service paraneter
SS. In the gg&%ﬁ&ag¥%ﬂch E22-E32, the variations OCCE and OTE in the
respective pacaret ey (@CE axtd FE aure(wal€u at ed and t he maxi mum of these
two variations 30 determ nes the second paraneter according to the

i nventli®on, ATE T A& dedr At i ok 8- ser¥i ces paraneter 20
i.e. DS = max[ACCE, ATE] = 9

The strong degradations parameter FD is defined as
the maximum of the variations in the cyclic redundancy
check error parameter CRCE, the program clock reference

15 error parameter PCRE, the network information table error
parameter NITE and the service description table error
parameter SDTE during the period At. The parameter FD
indicates the presence of very serious degradation and is
highly complementary to the parameter DS. A null value of

20 the parameter FD indicates the absence of strong
degradations in the 1link. The non-null value of the
parameter FD indicates the level to which there are

strong degradations in the link.

25 As shown in FIG. 4, the quality-of-service
surveillance method in the link LI essentially includes
steps EO to E6.

In the initial step EO, a time variable t is fixed
at an 1initial time for analysis and measurement of

30 parameters, and variables SS, DS and FD corresponding to

the three parameters according to the invention are set
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DS. In the third branch E23-E33, the variations ~CRCE, D PCRE, ONI TE and
OSDTE of the last four parameters CRCE, PCRE, NI TS and SDTE are cal cul at ed,
and the maxi num of these four variations determnes the third paraneter 5
saccording to the invention (FD). After the preceding three parallel sets of
steps, at the end of the period fit, the three neasured paraneters of the
invention SS, DS and FD are produced, for exanple, to be transmtted and/or
di spl ayed antdy @erto printed in a step E4. Then, if the analysis is

continued in step_E5, the neasurenent perio t is repeated by increnmenting
the variable t by 0t i ‘giepe .en\?ﬁrYS EﬁSgg_‘Q'bya\ﬂﬁ} ﬁsexﬁﬁﬁ/]\?tt%t'
variations ifRpkzaihg t BEeadiF AMBlar S Pf ohBe ddveii | alreSioRS afd-fiyas a

function of time. Note that: - if the 'synchronization-of-services paraneter
SS i s repeatségp Elservieeasahyiperbenedyabki $hed tavathsptorits strassi 0T t o

eval uate a qual ity of_service;. 20, - e degradati on-,of - seryj ce ar anet er
DS charges r%r?ctkﬁ SoppdE t & IWRLe 1B %H@ F‘é‘géllpgﬁqufe’rlgi“la; (?IMESé'? tett when
one increases dhecipd hgpsdecoraaes; @nd.- Peaksri dnt hgevarindt ifgn k4 he

strong degradations paraneter FD signal very low levels of quality of 25

service. 211tWHAT ®E Chal NvosSition 4Mali tor ofn sehei gecsimeeitibnigel evet hod
for use in ag.trans '[glﬁi on, link. of .digital_television si ME, 5 LI,

. o
SMR), i ncl udinfg eycPi ¢ a‘ﬁ%\?g}silst of-%t rlﬁhsp%]?? sﬁorse]atrﬁo(nl's_%&gackg s €ach
constitutingnlhessisgnatyd e degtice ther ehhalyaeRr edeipniiered dHaThel; (of

anal ysis paraneters, characterized by the follow ng steps:

10 analysis parameters TSSL, PATE, PMTE, CCE, TE, CRCE,
PCRE, NITE and SDTE.

Then, after the step El, the method includes three

parallel branches comprising similar steps E21-E31, E22-

E32 and E23-E33 so that the measurer can calculate

15 simultaneously the maxima of the variations in the

analysis parameters on which respectively depend the

three parameters SS, DS and FD according to the

invention, and to be more precise for each of the three

parameters of the invention, the maximum of the

20 variations in the analysis parameters between time t and

the preceding time t - At. Accordingly, in the first

branch E21-E31, the variations ATSSL, APATE and APMTE of

the respective parameters TSSL, PATE and PMTE are

calculated and the maximum of these three variations

25 determines the first parameter according to the

invention, i.e. the synchronization-of-service parameter

SS. In the second branch E22-E32, the variations ACCE and

ATE in the respective parameters CCE and TE are

calculated and the maximum of these two variations

30 determines the second parameter according to the

invention, 1i.e. the degradations-of-services parameter

20



- preselecting first analysis paranmeters (TSSL, to PATE, PMIE) and second
anal ysis paraneters (CCE, TPE, CRCE, PCRE, NITS, CDTE), and - periodically
determining (El to E6) the nmaxi mum of the variations (OISSL, SPATE, PMIE)
Jin the preselected first analysis paraneters and the maxi nrum of 15 the
vari ations (OCCE, ATE, ~CRCE, OPCRE, ONITE, OSDTE) in the presel ected
second anal ysis paraneters to deduce therefrom respectively, a first

par anet er (95). rlgprezenthirdeboknthe E@¥nERBonithat ivarr irad] iatrisy AQRCEqUA prrent

units (EM LI the li nd econd 20 pararret er (DS; FD

repr esent atllg\lsz: o %N%qg%r EREY iAgﬁTg:f °£ Fslh%eg % ERUTE HAFA o claim
1, wherein tpiaezm‘l N$tTPALAMBISITE SSYel @RNRSARLAW, Vead the %ﬁé&qh{ugﬂ'@@t' on
of 25 equi pment units depends on three anal ysis paraneters which are a

transport sttrhéém SRt oNiezagitdensosdeparadpesr tHsSLyhind prroﬁgl}’aimter
associ ation rary raneter PATE nd a program map table error
par ame?"er r%l%@ % RC% Vaeré ccot de toclaiml or 2, wherein the 22

second par am%‘t er @%er eﬂﬁ@mﬁ@b@buyagofw@é&%@ﬁmwp 8kt sStvi gesp glepends
on two anal ySI S par aneters ich are a continui ty count error par anet er

(CCE) and aédftraridppor ten@rref phhaneperiQWE) At the three measured

parameters of the invention SS, DS and FD are produced,
for example, to be transmitted and/or displayed and/or

10 printed in a step EA4.

Then, if the analysis is continued in step E5, the
measurement period At 1is repeated by incrementing the
variable t by At in step EG6.

FIG. 5 shows by way of example the variations in

15 the three parameters of the invention SS, DS and FD as a
function of time. Note that:

- 1if the synchronization-of-services parameter SS
is repeated, a service cannot be established and it is
impossible to evaluate a quality of service;

20 - the degradation-of-services parameter DS changes
in the opposite sense to the level of quality of service:
when one increases, the other decreases; and

- peaks in the variation in the strong degradations

parameter FD signal very 1low levels of guality of

25 service.

21



4. A nmethod according to claim1 or 2, wherein the second paraneter (FD)
representative of a degradation of services depends on four analysis
parameters which are a cyclic redundancy check error paranmeter (CRCE), a
sprogramto clock reference error paraneter (PCRE), a network information
table error paranmeter (NITS) and a service description table error
paraneter (SDTE). 5. A nethod according to claiml or 2, wherein two 15
second par afe¥Adr §E ddedentti ve of a degradation of services are

determ ned, one depending on two analysis paraneters which are a
continuity count error paraneter (CCE) and a transport error paraneter

(TE), and the othar, zdepslditg ON-JHHFi Gnad VST SL PR RFE RS Sh i £6r afse @
cyclic 20 redundancy code error paraneter (CRCE), a program cl ock
reference efforr FdedifReTs (PCRE)NK phedimital niokenatsomn shdhal ef S0,

par anet.er (N;TS) asenvi degeryiption (table error baraneter (SDTE)
25 6. A netﬁ%ﬁ é?@graiﬁég#§d§§9 6:éﬂb(:c?%?%¥g StS%SFrﬂd%rgﬁ %Ffé&%et

anal ysi s cydltes)( digchetss acousait@ning tBpPLAYNERL &l e &EConélye gk t he
period (Ot) during which the first and second paraneters respectively
represent at ifve GIrRFRELGMEREDNni zBPMBATOf Odui prEl VIt s IR EAEEr Y

degradationdyéfgg@gfygééfgi P f%%léwfhéﬁﬂﬂﬁﬁg; is approximately ten

seconds. 23
- preselecting first analysis parameters (TSSL,

10 PATE, PMTE) and second analysis parameters (CCE, TPE;
CRCE, PCRE, NITE, CDTE), and

- periodically determining (El1 to E6) the maximum

of the variations (ATSSL, APATE, APMTE) in the

preselected first analysis parameters and the maximum of

15 the variations (ACCE, ATE; ACRCE, APCRE, ANITE, ASDTE)

in the preselected second analysis parameters to deduce

therefrom, respectively, a first parameter (SS)

representative of the synchronization relative to

equipment units (EM, REC, LI) in the link and a second

20 parameter (DS; FD) representative of a degradation of

services.

2. A method according to claim 1, wherein the first
parameter (SS) representative of the synchronization of
25 equipment units depends on three analysis parameters
which are a transport stream synchronization loss
parameter (TSSL), a program association table error
parameter (PATE) and a program map table error parameter
(PMTE) .
30

3. A method according to claim 1 or 2, wherein the

22
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second parameter (DS) representative of a degradation of
services depends on two analysis parameters which are a
continuity count error parameter (CCE) and a transport

error parameter (TE).

4. A method according to claim 1 or 2, wherein the
second parameter (FD) representative of a degradation of
services depends on four analysis parameters which are a
cyclic redundancy check error parameter (CRCE), a program
clock reference error parameter {PCRE) , a network
information table error parameter (NITE) and a service

description table error parameter (SDTE).

5. A method according to claim 1 or 2, wherein two
second parameters representative of a degradation of
services are determined, one depending on two analysis
parameters which are a continuity count error parameter
(CCE) and a transport error parameter (TE), and the other
depending on four analysis parameters which are a cyclic
redundancy code error parameter (CRCE), a program clock
reference error parameter (PCRE), a network information
table error parameter (NITE) and a service description

table error parameter (SDTE).

6. A method according to any one of claims 1 to 5,
wherein a packet analysis cycle (dt) has a duration of
approximately one second, and the period (At) during
which the first and second parameters respectively
representative of the synchronization of equipment  units
and of a degradation of services (SS; DS, FD) are deduced

is approximately ten seconds.
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