"Tel ecommuni cation network with inproved access protocol"”

The invention is related to a tel ecomruni cation network conprising a
station and a plurality of secondary stations, the secondary stations being
|l i nked to Mi mary station via a transm ssion nedi um nRoestiaad €ast
partly in c a nunber of secondary stations. 5 The invention is
also related to stations for use in such n&twork and to a - communi cati on
met hod for such networks. A tel econmuni cati on :
network ac cCtrelscommunication metsvonid ficithi improvedrac¢ese protocolt he conf erence paper
"Network Evolution for End User Access to Interactive Di g| t al Servi ces"
by C.-J.L. van Driel and WA. M Snijders, Proceedings of "The Last Ml e of
the 10 Information Superhi ghway", |BC confence, Sydney, August 1994,

Such tel ecommuni cati on networks are used for the conmunication bet ween
several secondary stations to a primary station, via a transm ssion channel
bei ng, at | east partlly, common to sone of the secondary statons. Such

tranj ssion channel can conprise an optical fibre, a coaxial cable, or a
radi o |ink. Application Bie inyention i H@‘%‘P& MH’E g Esing 2
optical netygnky stAidhnds pIuEiR/Bf sccbfidily %ﬂ@mnaievuwxﬂuysmﬁmdﬂm to
the primary station via a transmission medium being at least partly in common for a number
of secondary stations.
5 Ihemvennonxsalsorelmdtostatxonsfornsemsuchnaworkandtoa
' communication method for such networks.

Ateleeommumﬁonnctworkawordmgtotheprumblersknownﬁom
the conference paper "Network Evolution for End User Access to Interactive Digital
Services” by C.-J.L. van Driel and W.A.M. Snijders, Proceedings of "The Last Mile of the

10 Information Superhighway”, IBC conference, Sydney, August 1954,

Such telecommunication networks are used for the communication
between several secondary stations to a primary station, via a transmission channel being, at
least partially, common to some of the secondary stations. Such transmission channel can
comprise an optical fibre, a coaxial cable, or a radio link. Application of such transmission

15 symmscanbepassmopnealnetworks cable TV systems, local area networks, systems for
satellite communication and mobile radio systems.

' In transmission systems utilising a common channel for some secondary
sﬁﬁomitnmstbeemedthatminterferemeiﬁmsedbymndarymﬁom
simultaneously transmitting information to the primary station. To ensure an adequate service

20 for the secondary stations, it is required that the efficiency of the data transport over the
* network is high, in particular under heavy load conditions. |
' There exist a lot of different access protocols, like Aloha and slotted
Aloha for such type of networks. However these protocols suffer from 2 very low efficiency
under heavy load conditions.

It is an object of the present invention to provide a telecommunication
network according to the preamble having a high efficiency under high load conditions.
Therefor the telecommunication network is characterised in that the




satellite conmmunication and nobil e radi o systens. In
transm ssion systens utillsing a conmon channel for sone secondary
stations it nust be ensured that no interference is caused by secondary
stations WQ PRI Baneously transmitting i nformation to t h&®GHAB

station. To ensure an adequate service 20 g for the secondary statlons It
is required that the efficiency of the data transport over the netvvork‘

is high, in gesiddhy§tatichd Compeise’ veqhésd trassiiffing n'ansn'éﬂfu%
There exist a lot of different *g‘clcess pr ot ocol S, qu ke anﬁ slfsotted
Al oha for su@ﬂ“‘!’?ﬁ)‘@‘g to they BRRNY s%%%m%mdmmmthnyery

| ow ef fi ci engyans for transfifiding 48 AMYeatiBR dighANe! %&"é‘éﬁ
It is an object of the presSent |nvent|onr}tg(§ﬁdprow a % 05 JLISSROME 4 on
net wor k accoFnsmipsion requestovignaloreeeived, iim that, the sgeondéryi stations: corpriserpajlioad | oad

condi ti Onﬁerw means for ransmitting JW m%eﬂimombfﬁ&do a5 o

i s charac

2 sec cthel primary station; and dnvthat the requestcteansinitting miearisi avg arresged th @ansmit a
transmttin tra.nsmssmr.l reguest si n.al to.t he I’IITB.I'y statlon
e o e v s R dgnal 1 the PEAGY, sty ety Ry Sarkimissiop g paylgnd

transm tti ntyohe amylmoﬁg gnal to the secondary stations in response to
transm ssi on request si'gnals received, .in that the secondary stations
conpri se payl oad By having the secondary stations which have payload data to be

10 transmitted to the primary station to transmit a transmission request signal, thepriniary

- station knows the secondary stations which have payload data for the primary station.
Thereafier the primary signals to the secondary stations an allocation signal indicating a

. times_lottheymayusg.Subsgquenﬂytheseeondarystaﬁomtansmittbeirpayloaddatatothe

primary station in the timeslot assigned to them. After the transmission of payload data by

15 the secondary station has been completed, the secondary station transmit their next request
signal for the next transmission cycle. It is also conceivable that the next transmission request
sxgnalsaretammtteraﬁerapmdetermnedamouﬂofpayhaddaﬁmtammﬁedbyﬂxe
secondarysmxons Thmunleadmamoreefﬁcmmmmksmn,bmeitmnotrequned
thataﬂtheswondaysmmshavemwanfameauocauonsignalbeforeuammmngmeu

20 payload data.

Under high load conditions the transmission path from secondary statiomz
mﬂleprmarysnmnmmmﬂyﬁlledwnhpaybaddataﬁomthesmndaysmuom,ludmg
to a high efficiency.

) Anad&uonﬂadvmzeisﬂ:atthedelayasubsmwnenoounterswhen
25 tammm;dammtheprmarymnonubuundedmsomemmmumvalue Because the
mmmmammmtsmmmammmmﬂ
'uansmusmn,uxsemmedthatthedelayuubstauonemunmuboundedtosome
miaximum value. Theacnmltransmxssnonavaﬂableforuchsmndarymmdependsonthe
transmission load of the network. :
30 It is observed that the book CompumNetworks by A.S. Tanenbaum,
published by Prentice-Hall, 1989, ISBN 0-13-166836-6 pp 130-131 discloses a protocol
_hnvmganh:ghefﬁc:encyunderhuvyloadoondmons andhavingauppu'boundtothe
delay Howevermﬂmpmtocolnoprmarystauonupmem,thatrecemmmssm
requestngmlsﬁ'omﬂwmondarymandusuesallounonngmlswmm



5 transmtting neans for transmtting in reponse to the allocation signal

payl oad data in turn to the primary station, and in that the request
transmtting nmeans are arranged to transnmt a transm ssi on request
signal to tWS, ry station directly after transm ssion W data
by the secondary stations. By havi ng e secondary
stations which have payload data to be 103 transmitted to the prinmary
station to transmt a trasm ssi.on request si.gnal, the primry . station

knows the secondary sta&ﬂiﬁhﬂ\mllﬂdme the inventioniistchatacterisedainshat the request

tat
ZI ?Ol:g.'?l on Si gngﬁ{gﬁgﬁn@afl ng a @W Wd&émonlsya?he

secoRda{y zeﬁtcmﬂdmmra[umf!hnasophﬁdaadaﬁaemndnytshﬁon f primary Zt at i gn
e tineslo aSS|gne nsm.sson 0 agd data by
15 1ithe secondary stati &ﬁ?%@%&ﬂﬁf@saﬁ @Bdﬁ‘l}&?e“é’?&tg‘m

trasmt & hmmmmemmmumammmmmmmm% It

is also concei t he next transm.ssion reguest -~  signals are
trasmtter 4P ?B%ﬁ%’t its ¥nsmission prayest signala; o i s transnitted by
the secondary statAcmﬁhe:Emb%dmtbmd ifvenfion B chardbtedisddSif thde T SST o,

because it is not required - that all the secondary st.ations have to

wait for t#&ocam)mmmm gefmesqdrfahmwmg ansmission:requestisignalsias
Under hi ghpdegigéd éﬁ‘ﬂ@ &aﬂ?,Fa sﬁgﬁﬁpath from secondary stations

to the primry Stgtl rmst|S/f| t?ﬁvvl payl oad data fromthe
seconddly stations, | ecRetrapsmission pHthe recejveddfansmit eequest signals as allocation signal

An additio S..t hat la ubst at.i on,encount er s en 25

t r ansni tt.ﬁ?ﬂ@ggwmww M@Bm éﬂwq?ﬁ'ﬂ&ﬂ%val ue.
Because thmmsmmnmmmmmmmmw phyioddhta f el are
grantd a tineslot, shortly after theiy transm ssion, "I't .1s ensured that

the del ay m%n%pm Hagms&imfmwsm can determine & time siot .

The act ual midhi Ydys .J..ath .gee&mwmmmw{an ds on the

transm ssi on Ioad of the ne observed

that tHé peseRndary,stationsdn determingd by 8 rank:nambien associated to ghetdecaidary by
Prenti ce- 1989, ISBN 0-13-166836-6 pp 130-131 discl oses a protocol
havi ng an high efficiency under heavy |oad conditions, and havig a

upper bound to the MWWmWWWMWWMn
's presentn&m@wazwwmmmpmmmmfmn
mtervalsamtegerplurahtyofshortmfmmatmncells oronesmglexynchromtransfer

20 modecell.

- ArrangmgﬂlepayloadmmmwnmnsfortmnSmManumberof
shonmformanonceﬂsmonesingleAchnmulmmanctwmkalbwmgthemmmmsmn
ofseveraltypesofngnalsdurmgoncpredetemmedtmemﬁerval Thislsadvantageousfor
m:hulevelpmcohthatonlyhavemcopewithompredeﬁermimdumemalof

25 transm:ssxonbyeachsecondarymuons '

Aﬁmdloweforﬂxesmofﬂleshortmformmoncensxscharactemedm
ﬂ:atlheshortinformationcellshaveamofsbmenbyws andintbatthepredeﬁermmd
nnmberofshortmformatxoneellslsequalmfonr Usmgfmlrshortmformatmncelloflﬁ
bytes results in 64 bytes in total, whxcheanalsocarryoncA’lMcell(SSbyﬁes)plussome :

30  additional overhead information.

. Asecondchoiceforﬂwsmeoftheshortmformanonoel!smcharactemed
'mthattheshortinformauoncellshaveamofnmebym andmthatﬂlepredetermmd
mmberofshoninformaﬁonceﬂsuequﬂmsk.UsingsushmmfomauoncenofBbyws
multsm54bywsmmtal whmhmnalsomryoneATMeell(ﬁbyu)plusoneaddmonal



request signals fromthe secondary statlons and issues allocation signal to
t hem 3

A further embodi nent of the invention is characterised in that the request
transnmitng nWOPREM3a secondary station are arranged for trREEMSMP2 he

transm ssi on request signal during agtimeslot associated to said
secondary station. An easy way of distinguishing
the transm Wgﬂu‘est signals from 5 different secondary stations is
associ ating a ot to said secondary stati.on wherei'n said

secondary station has to transnmt its transmssion request signal.
A further enbodi ment of the invention is characterised in that the
-allocation. transmtting neans are arranged for transmtting the

“transmi ssion request si gﬂ‘hbmnuun will mbemamgdteﬁunpgmrﬂlewmmgs diereins
al | ocat i o$1 nal . 10 Ret ransni ssion of the received
transmt dh signal s-as al |l ocation signal I.s a sinple way of

providing an allocation Figrigla mﬁkm;e@lcmémgrksih&ﬂnchrtheﬁn&nmnmﬁmai:plmd

al l ocati-on signal then kgow.,all the other .secondary st tlontﬁ% a.h hﬁ

payl oad data to be pe&mwwe@%@wwm#@@?mr ig-thi s

i nformation they can detﬂ%n sdcndidy stitivn for use i 4 WeGwork WRYordmg tb Fg\SK t
e

in. This can e.g. be don y "al I ow ng_transm ssion by the 15 secondary
stations in an order det &igi @cpossemﬂdmmm%@na@ssommmwme
secondaryp h@hﬁ&gons - A further enbodi nent of the
I nvention is characteried in that the payl oad transmtting neans are
arranged for transnitti gFig %mmﬂmhﬁymkmdmgwﬁg

lusmgtheprotooolaecordmgwﬂlemvenuon,
Flg 6 npsn'enmanddownsu'eamsxgmlsmthenetworkaccordmgtohg
. lmmgthepmmcolawordmgtotbemvenuon,buthavmgammmnmqmtsxgnals
15 mterlenvedinthepayioaddataassocnmdwﬂhprekusreqwtsxgmls

Intheublenetworkawordmgml’lg laheadendZuconnecwdvma
| 'cunknetwork4mapnmarymuon,bemgherealomlnode6 and to several other primary
20 stations. An input/output of the primary station 6 is connected with an input of a forward
path amplifier 8 and to an'outp.ut of a return path amplifier 10. The output of the forward
path amplifier 8 and the input of the return path amplifier 10 are connected to a plurality of
 feeder cable sections 13 14 and 15, The feeder cable section 14 is connected to an input of 2
forward path amplifier 12andtoanoutputofarbmrnpaﬂlampiifier16.'l'heoutputofthe
25  forward amplifier 12 and the input of the return path amplifier 16 is connected to drop cable
sections 18, 20, 22, 24, 26 and 28, which drop cable sections are connected to secondary
stations 30, 32, 34, 36, 38 and 40. |
“lheeablenetworkaccordmgtol’ig lbasmllyeonslstsofthreesecnons
_ thenunknetwork,thefeedernetworkandﬂledropnemork.mumknetwork4u |
30 amranged for connecting the head end 2 to the local nodes. Optical fibre is often used in the . .
tmnknetwork4 butalsocoaxmlmblembemedmtheumknetwork4 If the cable
networkhalmservealargearea,theuseofopmdﬁbrumthe trunk network can result in
substantially lower costs.
BachloealmdeumangedformnglOO—lSOOsecondarystamns.The



intervals a integer plurality of short information cells, or one single
synchronous transfer 20 node cell. : Arrangi ng the
payl oad transm ssion nmeans for transmtting.a nunber of short

information cells or one single ATMcell results in a net Mﬁl ng the
tranni ssi onWO RS} seyeral types of signals during one pr ed time

interval. This is for hi ghes§ | evel. protocols that only have
to cope with one predeternmined time interval of 25 transmi ssion by each
secondary <Sofwird SthampllﬁerSandtherempathamphﬁeﬁma‘emngedetofmehhe size of

t he short inf tion c .Is characteri.s th

i nf or mat on ‘E’&Tq‘?@ E"Ed? @& "H%?’ Wﬁ%ﬁp@ofr&e return

pr s edet er M Ipath amp lﬁ'w?dliitfﬁdm sfmlculs “2 }mrmtth@ dhhdof mﬁfmt-d gﬁhb fifiers
ing four short_jin ce 0 es res in es in

Cottal . whi b om0 o v gl of %m& 8 I8 eplitied

addl“OﬂSl w&m&m&éﬁrﬁ Imw 15. Theupsueams:gmtsfromthefée&?emé for
the size of the short information cells |s char acteri-sed int at th

short inf oranﬂdﬁ age combined, to an mteslm forithe mrespaﬂ:m ifien 10+ The signal from

g:‘)e(dgf"lg::[n i'ntomat | Oé’l&g@F ﬁf’a@,wlﬁ%%%h s nmgzz'gmtdes In O@aﬁhySI "

Whl ch can aecondaryrstations130 ATMOceA Ithe(di'ﬂp bghlesgcﬁpﬁmli ene 28dm'h¢ sigmald from the
OV Ged¥adity WirBins is transmitied via the drop cable sections 18 - - - 28 and combined at the
10 input of the return path amplifier 16.
Topnmmnnmmmuunuﬂnmnebmmwmxmmuuunsummhsmumﬂ _
techmquuareused Ingeneralapluralityofnpsu'eamcamersintheremmfrequencyrange
-ﬁon:&AQlﬂHh:meuud.euhtﬁ\hunhummglimumnﬂuysﬂansaﬂa:udtnthmm To
pnwmuuMMﬁmuwebmwumthsmnmummngnhsunbyﬁwhlunmﬂhysmMmmanauau
15 protocol according to the invention is applied.
Itm¢mmxancﬂmtmwpnmmysnuw:ulmtﬂwlunlmﬂbG but that
an|heﬁmmmmnsofﬁm4uumnysﬂﬂnnan:unmuMnmululﬂmlumdendz The trunk network
- 4 then has 10 be arranged for passing the upstream signals arriving at the local nodes to the
head end 2.
20 ' IntheloealnodeGaceordmgtoFsg.2 awndebanddlsu-lbuuonslgnalm
" appliedﬁoaﬁrstportofasignalcombinerlsphmr”vmabandpassﬁlnerS? An ATM
QMGwmy42 AtSGnﬂEnGEﬂigmzway44:thmmﬁRduygmwway46 and an X.25 gateway
4Sareeonnecwdtoaprotooolconvemrlmodem52 'lheprotocolcouvemrlmodemszns
connemdwamondportofthecombinerlsplmsa Auelephoneexchangeﬁnseoupled
25 'mthePSTNnetworkandtoapromcolconvemrlmodemSG 'Iheprotocolconverterlmodem
' SGBeotlpleduoathxrdportoftheoombmarlsphmss.Anmputloutpntofthe
uudnmm&ﬂn&:SScmummmsdw1qmﬂdumnofﬁekmﬂxmd=6
'nmlmnlmﬁbGlsﬂnmgntnpnwﬂbdﬁﬁmmtqpncfsuwustodw
summmuysnmmu.Aihnﬁhnmmammﬂasnwuwﬂthm:ﬁehuﬂemrﬁaﬂwtnmknuwmm
30 4nsqunmd¢hnxﬂylblhccommmuxhphmurss Theduuﬂnmmmsupmlnmnﬂycnnuwmusa
phmﬂnyofTVsmmﬂsnmdﬂ@mdonnupunwccmmmmlnﬂmSEJBOIWszuﬂ
The gateways 42, 44, 46and48:reamnndwmwriacetheeable
network to a public ATM network, AJWWH@SOWEH%SDlemwuk,aﬁamwndqymnwm&
andanxzsnetwmkmpecuvely Dmslgmhwbetransmmdmﬂxegabwaysu 48



The invention will now be expl ai ned ref erring to the drawings. Herein 5

shows Fig. :1,/ a two-way cable network in which the
i nvention can be appli ed; Fig. 2, augl[i mary_ station
for use in aVQ according to Fig. 1; T/IBY 3, a

secondary station for use in a network accgrding to Fig. 1,
Fig. 4, a conceptual drawing of the access protocol according to the 10

i nvention; s received from the feedereablese&i@s mﬂwm&w&wnm s

:thegtel gﬁtwork afﬁ?rdl g to F| Imdgmésn}%st he  protoc | acgordl ngysg‘??at he

in the networkmm%mmtméoﬂwwmmm%ﬁmr&aeﬂh&b e

invention, but having a transm ssion request signals 15 interleaved in the
payl oad dat thepretoeol M@WOUS request . si gnals.

In the cabl e network acc-pﬁéj g@}; Y

t runk ne?v\ork 4 to a pr| mar y statlon el ns Eere a I%?:aﬁh&g%a gmgbl?o ©
several ot hdetegied by the motocel converter/madem 52And/passed to thercontrol wait S Adtert avingn

6. i connec f

out put of - cpiistd thedthoudiibibn Koy sl fhe coprolfite SRl b6 Ak sibfhy
anmplifier Sthrpllotbt:li uomtterhﬂodhineﬁtwhnhmqmplm il dlfocationwitln the pagload daad t o
a plurality of, e cab ti 14. a he f er, cabl e
segtlon 14y¥°§°’(‘,’%ﬁ'€8‘(§8 hﬁﬁ%ﬁg(’f“?gﬁ The !}Fﬁ&b‘ﬂi Wﬁ}e‘ﬂ?"‘@ ® and

to an ouopUgarfiér By t&tptmadohvwlmd&ﬁrszlﬁr ﬁhﬁnﬁuﬁmwmefsedomﬁiuu‘w \Perél
anplifier 12-and the input of the return path anplifier, 16 _is connected to

drop cabl e the allogation;tragsmission means)gre constituted by, the-ogmbipation, ofi th;pretaeele
sections arwﬂ%ﬁww statlons 30, 32, 34, 36, 38 and
ca

40. e netmork accordlng to Fig. | basically

consi sts of three secti oAdelephone exchange $is preseniofor interconnecting-telephoneccalls and
L1 91 Chipl sl Wi o M ol st X Bl G 40 e
15 for interfacing the cable network to the telephone exchange. The telephone exchange 54 is
wmmdwmepublwtelephonenetworkfmenabhngmusmbemadeom:deﬁwcable
networkbythesecondarystanom
InthesecondarystanonSO---Mawordmnglg 3adropcable
secuonxsconnecmdmanmputofabandpassﬁlteréo toapmtoeolconverterlmodem&
20 andmaprotocolconverterlmodemﬁ& Theprotoeolconvertermodem&lsconnmdma
TV interface 72, anEthemetinmfaeeﬁSandan(narmwband)lSDNmterfaceW The
ontputofthebandpassﬁlterGOandtheaulputoftheTtherfaoeareeonnmdtoasxgnal
combiner 74. 'Iheoutputoftheprotocoleonverterlmodemﬁlscoupledmatelephone
mterface76 _ :
25 InthesecondarysuﬁonawordmgtoFlg.S thedulributlonslgnaltobe
' appliedmaTmeruexmwdﬁomthemputmgnalrecewedﬁomthedropeable
section. Smddlslnbutionsngnallscoupled_vmthcbandpassfilmﬁﬂtothecombmeru,
where it is combined with control signals from the TV interface 72 for a set top box. Such
, comls:gnﬂsmeg.eompmeak:yfordecrypnnganemyptedwdeoslgml in order to
30 enable reception of said video signal by authorised users only. |
' The output of the Ethernet interface 68 provides a connection for one or
more PC’s. The output of the ISDN interface can be connected to a ISDN telephone or to a
videophone terminal, Finally the telephone interface 76 provides access to the network for an
analog telephone set. It is observed that not all possibilities as discussed have to be reatised




trunk network 4, but al so coaxial cable can be used in the trunk network 4.

If the cable network has to serve a large area, the use of optical
fibres in the trunk network can result in substantially | ower costs.
Each | ocal Rgg sQ,Farranged for serving 100-1500 secondary pgirghdebdssz 1he
-forward path anplifier 8 and the return path anplifier 10 are arranged to
have non over | appi ng pass bands i order to prevent instability.
Currently the pass band of the. return ' path amplifiers is from5 Mz

to 42 Mz, @rﬁepﬁ@%@/%mtm%rward pat h arrpllflers is from55 to
750 Mz. The out put si gife Wi}# |n§&ﬁs§ BlubedS ls for
the . 5 feeder cable. sectlons : e upg%gg%d% S1.gn; from
t he feeder Mmmdpmmmm%mmm&mmmmmm for

1471 < ampt e R e Erpeed 87 13 btnahol BF romwent o8 Ao, 3oL "

secondar § sunit 620ami e active/ifiterface fromn the interfactd 86 amic70. 0The ddhtrol unif 62 Tercts

SO S et RS gher is dan R BRIl Y b b e BRI 4G P oot e O 1 bath
anpl i fier lsabmits a transmission request signal to the profochl €onverter/iiédenl 64 Whithfpasses

bet ween upstream si r-al technique.are used. In general a
plurality o it MMW%‘M&G‘#%W%@MMIWWWm
5-42 Mz arfie pfigtry statich. The 1 6aiveRer/loddti 64 Feopniddstin! dM0eation'spmal €0 t O

‘them Toq J prevent interference between the.upstreamsignal's sent by
the N sd@orfeenivedy.the secondary sation cand passes it to the unit 62. After some process-

ing, the control unit 62 initiates the transmxsslon of payload data by the protocol
mnverterlmodem&wtthnmarystanon '
' InFlg 4theaccesspromcoltobeusedbythesecondarystauonwacwss
thecommonchannel:spmented Amordmgmﬁemvennveoomepttheseeondarystamns
15 mpmvmedmthmqneummtﬁngmqnmmgmkmdmnngﬂ:amdmondarymnon
has data to be transmitted. mrequutmmxmngmeamaremwpomdmthepromcol
converter/modem 64 in Fig. 3. In Fig. 31tennbeﬂ:attheremareqnutcellkmwhxch
thzsecondarystaﬂonscanmmittheiru'ansm:ssionrequestaignal The request interval is
subdivided into M sub-slots, where M < N. TouchofﬂleNsecondarystatmnsoneumque
20 sub-slotxsallocmd soﬂ:ateveryaeeondarymuonnsabletosmalthatuhasdmmbe
transmitted.
Fortheanalysmtofollowalldurat:omareupreswdmsymbolpemds a
_wmbo]paMhmg&chmrunﬁrﬂmmﬁmmbuwsli.TosngnﬂMa
secondary station has data to transmit, it switches on a carrier in its subslot, If it is assumed
25  that the switching time is g, symbols, and the time to detect the carrier in the primary station
i equal to d,, symbols, the duration of the sub-slot S,, has to be at least equal to:
. - o __s,,'-d,-,+zg, | S ¢ §

lfthedmauonofarequestceunsusymbols menumberofsub-slotstarequmtcell
. is equal to:

e L) @

Itisfnrﬂ;erassumedthatallpayloaddataismmimdusinganinfo—oen



15 protocol according to the invention is applied.

It is conceivable that the primary:station is-not the | ocal node 6, but

& hat all the functions of the primary station are %hed in
‘the head enVO%3§H {r unk net wor k 4 then has to be(i%‘a'ﬁg% f or
passing the upstreamsignals arriving at tghe |ocal nodes to the

"head end 2. 20 In the | ocal node 6 according to

F:cg 2, anﬁﬁhnb m/&&lt:{utdwtogvmwlg Itgsassume?tllmm&neqabstcenaha‘sl anpor t
of a signal  copbi per SE Lt,t@r 8via a ban pass tilter 57. An ATM

gat eway 42 y 44, a Frane Rel ay gateway 46, and an X. 25
gat eway 48 are mm%&ecmmswmwmﬁwmﬁa thd O4rious
protocol converter/nodem52 is connect ed to a second port of the

conbi ner/ spfiecandayy stations, alkthe seenadary stationsthat, MHMGM%W&%WSTN

ggtrgrgoﬁg% @h‘aﬁﬁbport o?ﬁt'éﬁﬂg%rirebl ner‘§ W%ggoﬁm Ir}ﬁ %

t he plmmbmnxeqﬂsmmem@|m:wdt secpudary sration i isithe omly| ocal

node 6. _ transnnta recimﬁixﬁﬁfl ﬂﬂ’%cé%/ sfﬁ‘L A3l &Rt& provi ded

di fferent types o?m§erw ces ’secondar
di strlbutlal'ansmmedIW mmmmmmm&anmmmk

g?gngl i s aﬂﬁlle di Fé‘gé% tw&mq%ler/s&do ;er ? The dﬁ%}rl bwgﬁ?tlon

respect ijge 1Céhr&a§§1ﬁ1tllﬂlﬁf6%eﬂ5ﬂg-5ﬁlwﬁbdl request cell has ended. - The
gat eways 42, 44, 46 and 48 ape arranged to Interf ce the cabl e
network to a pubI ic ATM ﬁ%rm AcEansmat reguest, itmight| oy

network  ; Bfin'té W%ﬂtmvwm% &bmﬁuﬁacsmgs sub-

transmtteﬁlat gateways 42
6 Mmthereqwstcenleﬁ.ﬂthemmberofmm-eelkbeMeentwomquesteelkmhmmd

toWl,oneobumsforﬂieupperboundpﬂledehyDiofﬂxepayloaddmfromsecondary
15 station i: | | | |

D; = Spe=d18py + Wy Spe* Wy Spue+ 1V Sy (3)

_ mmxtmmumedthatatleastiinfo-eellsareavaﬂablebetweentwo
requestcells Thlscondlmncanbeexpressedasﬁls(wl-wo)l\' (3)eanalsobewntten

as:
Spe L

If i+1> (W;-wg)/V an extra request cell is present because the last info-cells indicated by
20 the first request cell are transmitted in the period W, after the second request cell. This
results in an upper bound on the delay being equal to: '

Dl's_uc 3"‘"1"'"0"'1"[ -;_';]] {5)

-Byﬂegleqﬁngs,lsmmeuppuboﬁﬁdswdingb@)md(s)mﬁasimpﬁﬁd: |

Dy=Spel 2+ Wy + Mg+ 1V) ';1+1sﬂ;";’. (6



iIs received fromthe feeder cable sections, denodul ated and coverted into
the desired protocol by the protocol converter/nodem 52. Data signals
received fromthe gateways 42 .48 is converted into the format used
on the cabl sygsdasmgsk and nodul at ed on a carrier by t N ScRiYseL
converter/mdem 52. 5 The transm ssion request signals
received fromthe secondary stations are 9 detected by the protocol
converter/nodem 52 and passed to the control. unit 50. After having

processed the transm ssion request signals, the con oho unit SO passes the
al l ocation signal to t%’ﬁv:dt%tUi*&Uh&@Méﬂkegg@—Bz whi ch (7)

mul tiplexes the allocation with the payl oad data received fromthe
gat eways 42, 44,46 and 48. The nul ti pl exed si gnal is nmodul ated on a 10
cariser by tlﬁ&eﬁmu ofcsepondary-ytations fislarger thesnumbet of transmissionsrequests that can

fLZt conbi ik |‘N oo o o i 520, 48 %@e@@%ﬁﬁeﬁ%cﬁﬁ%@ﬁ
50. Mmeansﬂlatmﬂlelvabhoﬁw,emﬂm N/BY] -1 haptocbeadded OFor the
'LQLFQC‘SQPG%WO e 5 (58 dbthy can nov Bk WEAR 5 B Rimng 8 e i ot Wi

the cabl® (®:work to the tel ephone exchange. The tel ephone exchange 54 is
connected to the public tel ephone netmork for enabling calls to be nmade

out si de the cable net wor k % S cong ﬁ' i ons.

In the secondary station 30 ... 2 3 a drop cable (8)
section is connected to an input of a band pass f|| to a protocol
converter/nodem 64 20 and to a protocol converter/m)dem 66, The pr ot ocol
converter dbiscbsayed that @) MMNSMWMMMW }nsﬁqwmumd
interface ?ﬁgm% nd) | SDN interface 70. The out put of the
band pass fi} oufput of the TV interface are connected to a
si gnal combi ner 74Mbﬁchmpﬁtofahememmtmwm SUnderdowp! ed

to a tel ephone i nterfac _In the secondary
station ac%&%%ﬂy&%m W&H’%W"H& applied to
a TV receive is extracted fromthe input_signal received fromthe drop
cable . section. Said d| strl bugb n.5|=E s dbupl ed via the bandpa 9
filter 60 to the conbi ner dorbi ned with control

signals fromthe TV |nterface 72 for a set top box. ‘Such
10 UnderhghloadcondmomaﬂNseconduysﬁﬂomwﬂlbembmmnngtrequestsxgml

connnuously,resulungmtonfo-cellsbetweentwosubseqmmrequesteens. For the

efficiency Eyyg, then is found: .

%ﬂ%: e (10)
Consequenﬂytheeffic:encyﬁlsboundedbetween.

%sssm | )

] Using (8) and (11) the delay and the efficiency of the return channel can
15 be calculated for different values of S, V,Wo and N. The results of said calculation are
presenmdmﬂ:ctableuvenbelow It is further observed that a modulation scheme is used -
. enabling the transmission of two bits per symbol.

“



v

control signals can e.g. conprise a key for decrypting an encrypted video
signal, in order to 30 enabl e reception of said video signal by authorised
asers onIy . The output of tte Ethernet interface 68
provides a c@ﬂhﬂﬁﬁﬂﬁn for one or more PC s. The out put REE/ABISAOIRZDN
interface can be connected to a | SDN tel ephgne or to a vi deophone
termnal. Fi.nally the tel ephone interface 76 provi des access to the network
- for an anal og telephone set It is observed that net all posibilities

as dlscussedrn. 0 b ___ . s

7 int (] ngr r at}i oRs.
&5@ Fedué ;ﬂgﬁxngéns e

- "7ﬂﬁﬁ??r

;Be_ ca stfi T

The transm s
o5 __ur
> 8ot 331 |BA% G?LM%

conbi nati on
\ 3 t UAINTOoTErN U U U Jy UIl

payl oad tra
highn] 288%1 6eduest] @i hnal |11970f

protocol co
o nna:l: 0, t
5088t 641 t8 ahgn| s8i %nm
_EndiﬂLﬁé_Lezpﬂn sesdan al

fromthe int
there i s dat
unit 62 §

whi ch passes
at the corr
protocol co

t he secondar Fi@n) $6d Peskes]ifa ?Oldahf
process- the controlj unft 62 1 niti
payl oad dat t pi o 0dol c@anye 1
pay! oad low ' ['98°] 382 [ 6 | B[ 1d¢
2881 36 | 2 12
10 288 | 36 | 2 12

In the case where V is equal to 4 and Sy, is equal to 64, a mini-cell can carry 16 bytes and
an information cell or request cell can carry 64 bytes. This is sufficient for carrying one
ATM cell (53 bytes) plus some additional overhead. If only one request cell is used and if
15 S, is equal to 8, the maximum value of N is 8. By using a plurality of mini-cells which van
comprise an ATM packet is possible to have a system that can use mini-cells for carrying
voice related data having a low transmission delay, and which can also transmit ATM cells
having a larger transmission delay. -
o In the case where V is equal to 6 and S, is equal to 36, a mini-cell can
20 carry 18 bytes and an information cell or request cell can carry 54 bytes. This is sufficient
for carrying one ATM cell (53 bytes) plus one additional overhead byte. If only one request
cell is used and if S,, is equal to 2, the maximum value of N is 18. |
‘ hrmccuw!imeqwﬂuaZ&!menNWMHofmnuwhuMsmntnbe
increased in the first case to 36. Inthesecondeasethcmmberofrequestcellshastobe
25 increased to 18. From the table it can clearly be seen that the efficiency under high load is
excellent for all cases. It can also be seen that the delay has a maximum value of
approximately 100ms, which is acceptable for most applications.
Fig. 5 shows a first possibility of the relation between the downstream
data D and the upstream data U. From Fig. § it can be seen that the secondary stations start
30 with transmitting their info-cells in turn afier the allocation signal S has been received from

-



In Fig. 4 the access protocol to be used by the secondary station to access
the comon channel is presented. According to the inventive concept the
secondary stations 15 are provided with request transnitting request

signal s indw%t hat said secondary station . . has da

transmtted quest transmtting means are incorporated. int e"
pr ot ocol converter/nodem64 in Fig. d1:In Fig. 3 it can be seen that
there is a request cell R.in which t he secondary stations can transmt

their tr ansmelwmumeb;sis@un mdiba!edwtheﬂl.b i tixe whichi isis anmtepuhﬂmbded gelit o
M sub- sl ot s, ,wher [err 0 _ea f th Qns one

uni que 20 SM %ﬂb@a &L‘m E‘ﬂ} ?&Bﬂgﬁﬁ% Bﬂ“‘il?vﬁbl eto
si gnal thatmmmm&:mmﬁmmmmmlmmmmkmma For

the analysis to follow all rations arg expre sed i'n synbol. pesi ods,
symbol per i BaRsBussig ’WT mwﬁwpﬁla rfﬁq‘éh'e“%'ag the 1o

si gnal tBatse%onda%sﬁﬁ&:BW( 4 deiest ignalhaive lbeed bmbytﬂeﬁﬁhﬂr‘i?ﬁﬁoﬁ’” a

carrier inits sl ot is as 25 "that the switching tine is

synbol s, ananduheaumaowga@tmmm iBetween the subsaquent allocationsignals, the s
equal 1o dl gk SR wamuhiiP piyitad dai eliindd Yor Bid'lestoiry Futord, N1as to be at

| east equal - [err]

(1) | f the duratldﬁﬂm‘prqulmofélmmMSMerrbﬂnnmﬂbs
of sub-slotg '\fleaﬂ]ﬁoasom%u lll»aofthehfs(z?@%nk}?ﬂe&thewmﬂngforﬂmaﬂogﬂops

1[5‘;'[]her 1asssigm,that al |l payl oad data S transmtted using an info-cell
- Fig. 6showsasolumnmmdproblem Now the secondary stations are
amngedtotransmttheu-ammxtrequestsxgmlsmarequestcellfollowmgthelastbutone
info-cell to be transmitted by the secondary stations. 'Ihefinalinfo—celllstransmmeddxrect
aﬁer&erequuteeﬂ.hﬁswaythemeghmeforthgaﬂmﬁonsxgnﬂdmnﬁresultm
15 a decreased efficiency of the upstream transport mechanism.
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8 whi ch conprises a nunber of V mni cells. It is assuned that the
request cell has the sane duration S[err] as a minicell.

After the request cell has been filled with request signals fromthe

vari ous MQOHINI3, stations, all the secondary stations t¥faliE
transmtted a transmt request signal 5 ghe enabled in turn to transmt
an information cell to the primary station.” This enabling takes pl ace

Werr] mni Ekhglafter t he uest cell has ended. If a secondary station
i is the onIy station having transmt a transmt request Signal, the

info-cell of said station carfh §heetHasBéﬁrl§ deded Werr] symbol peri ods
after the request cell has en ongary st atTons l|olV|rrg a
rank nunber |low than I have nm:t. req dary.
station 10 i can transmt |t$|noce r]ﬂVsyH@] En rthe
request cell has ended. I f thes1[er $eC@n ary
station wants to submt a transmt request, it m ght just have m ssed
its sub-slotyin the requeFdiecofimunication Aetwoflecomprisiipea primaryesstion Wndlacslirklity
sub- slots inthe re uest ceII left, tf the nunber of mni-cells

bet ween two 9fsgcendary ‘F‘g" stanon&bemyplpqd to the-primary; stationiia 2 he

station i:

In (3) it ischamastenise imthat the secondaryistationscomprise requesttransmitting-moansvforn t wo
request ol | fanuhliip S idiiol i SfbebtSighkPlos Briudy il e fefdar§ UaeBh 0 O
(4) compmesanocanonmsmmngmfwnammmmanmuonsxgmlmthesmndary
smuommmponsemmmnrequestngmkmewed.mthatthemndarymuom
compmepayloadmﬁnmgmeamfor&ammitmgmtespomemﬂmalmuonslgnal
. payloaddatammwtheprmarystauon,andmthatthemquestMmmngmunsare
10 mangedwmmnammssmnrequmslgnalwﬂxepnmuysmnduecﬂyaﬁer
 transmission of payload data by the secondary stations. |
2. _ Telecommumcaﬂonnetworkawordmgmclmml characueﬂsedmthatthe
_.requesttrammimngmeamofueeondarystanonmmangedformmmngthe
mmissmnmquestsignaldurmgaumeshaswciatedmmdsecondarystauon
15 3. Telecommmicauonnetworkmdmgwclmmlorz characterised in
_Mﬂxeaﬂouummmmzmmmmgedfmmm@ngtheﬁmmmnmquest
sigmlsasrecewedbymepﬁmarymnon,asanwanonsxgml
4. _ TelecommunmuonnetworkmdmgﬁooneofthechmslmB
ehmMﬁeth&emylmdhmmMzmmmamgedforﬂansmmngma
20 predeurmmdmmberofsymbolmmvﬂsamuplmﬂnyoﬁhmmformmonceus or
'oneamglesymhromustmnsfermodecell
5. Tebcommumunonnetworkaecordmgmclmmkhmctemedmthatthe
sﬁoninformauoneeﬂshaveasmofsmbym and in that the predetermined number of
_shortmformationcellsnequalmfmr
25 6. Telecommuniunonnctworkaccordingmclmms characterised in that the
short information cells have a four byte header, andmﬂntathesymhronmstransfermode
, _cellnprovidedwxﬂnnaddmnalfonrbytehem o
1 | Tammmmmkmmgmmmmedmmme
shortinfmmnoncelkluveasmofmnebym andmthatﬂ:epredemrmmedmxmberof

upper. bound Md%ﬂ&&]a%EMPWWﬁQWS?WM S'L?rig‘}‘
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If i+l > [err]/V an extra request cell 1S present because the |ast

I nfo-cell indicated by uest cell are transmtted in the
peri od V\[err] after th{a m mj“&mn cell. This results in an upper

bound on bei ng equal * - By negl ecting Jsmﬁi& upper
bounds accor% o (4) and (5) can be srrrpllfled PH%H Z

[err] (6) 13

9 [err] | f the nunber N of secondary statlons is Iarger t he nunber

of transni shoreinformption cells is @gual a0 six. be transmiitted in one mini-cell, the
e o deet CCl o o SRR e B ST . skt o e
upper boundn&imﬂmmamaehmmmmpmrmwwwwwm new
val ie Tor N drovided with 2 additional one byte header.
5 9 Secondarystatxon,forusemawlecommunicationnctwork,inwhicha
' plurahtyofsecondatysutwnsarelmkedmaprmarystauonvmatrmmssmnmedmm
bemgatleastpatﬂyincommonforanumbetofsecondarystauons characterised in that the
seeondarymnmcompmenquestuammmngmeansforumsmmaUammmsmmquest
~ signal, mthatthesemndarysmuonmmpruespayloadmmmngmmformmm
10 responsemanalloeanonslgnalpayloaddatatothaprmrystaﬁon,andmthattherequest
' tammxmngmeansmarmnged&tammtatrammmmnrequestsmnalmtheprmary
smnonduecﬂyaﬁermmxssmofpaylmddmbythemndarymnons B
10. Seeondarystatlonaccordmgtoclmm9 characterisedinthattherequest
'uammtﬂngmeansareamngedformmmngthemmmnmquestsxgnaldmmga
15 timeslot associated to said secondary station.
11. Seoondarystauonacoordmgmclalm9orlo ‘characterised in that the
payload&mmtﬁngmemaremangadfortmmimngmaptedetemimdmberof
symbolmtervalsamtegerplurahtyofshoﬂmformaﬂoneells orasmglesynchronous
transfer mode cell.
20 12, Pﬁmarymtion,forusemaulecommumcanonnetworkmwh:cha
| 'pluralntyofmondarysuﬂonsarelmkedtoﬂ:eprmarystamuvualrammmionmedmm
beingatleastparﬂymoommonforanumberofsecondarymﬁom characterised in that the
pnmarysuumwmpmmquutmpﬁonmumformeewmgaummmmrequmsngml
transmmdbysecondarysnuons thepnmarymhoncompmesallocatxontmmmttmg
.25 meamforuammitﬁnganallocaﬁonﬂgnalmﬂwseeondarymﬁmmrupomew
u'ansmusmnrequestslgnalsreeewed mtbatpnmarymtioncompnsespayloadreeepnon
mamfmmwmgdaummutedbythemondarymﬁons and in that the request
'mcepnonmmmmgedformwingmqtmtugmkaﬂumwpmnofpaylmddm
. 13, _ anarymuonaecordmgtoclamlzchmmmedmthattheallocatmn
30 uamgmmmmmdfammgﬂwmmmmmnmqummgmuasmmd
bytheprmarymﬁon,aaﬂouﬂonﬂgnﬂ
14. ’ Communmonmethndfornsemamtworkcompmmgapnmarystanon
'andaplnnmyofmondarymnons the secondary stations being linked to the primary

staﬂonvmatransmiuionmedmmbemgatleastparﬂy mcommonforammberofmndm,
is Sheet Has Been Revilaued

||II |III|| Ik




[err] " i s observed that (8) is also valid for

N err] M because in that cas ' o 1 and Werr] assunes its
“original value. e”"lnmn l“"ﬁmlmm cency: .E of the system can be
cal cul at ed mwa?l ly. Under* I dw “ "l o&d tonditions-one r’é’dﬁ%%‘(“@él | per
info-cell is required. This results in: 4 10 Under high |oad conditions

all N secondary stions will be submtting transmt request signal

conti nuous| ytatigngSeHabdchiaised irPthht the nixtivd! dofnpFisds\RBmission BUHAS 6 pédetcrMitied S ¢

cells. For the efficiency E[err then i s found:

[err]" period a transmission t signal by at least one secopdary statiop ip; the primary swtion,
ef ficiency Eadsﬁmhﬁg'ﬂﬂﬁﬂo&ﬁ&ﬁ‘@ﬁﬁaltomesecondarymtmns mresponsemthenansw

[err] and

(11) the deteqyestipignalrecedved; m&bﬁmmm respoRse 1o Mmmmsméoad data by

g:: gul:gltcgl‘i‘??%%h&aﬁ presen@&"ﬁﬁq%&u‘%‘é\é\ﬁg gl ven len\#th ngi f%afn?ﬁg

observed t hatransmissiom request signal eorthe) primary dtation dnamlylafwguatnmmsmoim«addaia
two bits pe‘; &X@col‘l stati

.- Thls Sheet Has Been Repl

Ll IIII



10 | oad N S[err] S[err] VV\[err] V\[err] E Rerr] Rerr]
Derr] hi gh 8 64 97% 2Mo/s 248kb/s
| ow 8 64 8 4 8 32 80% 2|\/b/ s 1.6M/s 5 hi gh 288

64 8 4 w 79 97% 2Mo/s 8kbl s . |l ow 28 4
8 1979 6%"“’5?755 120kb/s  109ns high . 18 36*"'@"‘@2 12

108 99% 2Mb/s 113kb/s | ow 18 36 2 6 12 108 86%
2Mb/s 1. 7TMb/ 6. 2ns high 288 36 6 12 2957 99% 2Mo/s
8gkb/s 10 | ow 288 36 2 6 12 49@ 18% 2Md 372kb/ s 7
' l\ \ '
\ ‘|
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3
In the case where Vis equal to 4 and S[err] is equal to 64, a mni-cell

can carry 16 bytes and an information cell or request cell can carry
H4 bytes. This is sufficient for carrying one ATM cel I“(Hgﬁ &) plus
some addi ti NP} head. If only one request cell is used @ '

S[err] is equal to 8, the maximum value of Nis 8 By using a plurality of

“mni-cells which van conpri se an ATM packet is possible to have a

systemthat can use mni-cells for carryizz; voi ce rel ated data havi ng
tran

a low transm ssion delay, and which can a it ATMcells havi ng a
| arger transm ssion del ay. _ In the case where Vis
equal to 6 and fTerr] 1s equal to 30, a mni-cell can 20 caLry I8]lbytes
and an infomati §n cell or request cell can carry 54 byte (s is

suf f4 ci ent for carryiH§l i t}i onal
over head byte. |f only one request cell is wsed and u 1 _Slerf] |is equal
to 2. the maxinfimval ue of N@s{1AIM 501 Injthp dase Nis
-equa'[ to 288 the nunber of reque he CONTROL; ncredsep ifn the
first case to 3p. In the secdhe~ Sf—t-eerrest—eet| s| hds to be

25 increased to]18. Fromthe tah

-.ywse hat tpe
ef ficiency undef high | oad i &6~ H cqses. It al so be

seen that the dglay has a. maxi Xi y [l [, Whi ch
is acceptable fpr nost appli &seH DEAL ] TEMaY L 5|shows a
first possibili]ly of the relation petween the downstream . aja|D and
the upstreamdaja U FromFig. 5 it can seen_th the _secondajy fstations
start 30 with fransmtting their in slntmw aftmthe al I qcati on
signal S has begn received f PO
11 | | DEMUX | OEMOD
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“the head-end. Hereby is a cell indicated with CELL i, in which i is an
i nteger nunber, a cell originated by a secondary station with rank
Gnunber i. After all secondary stations have transmtte
info-cells, WBO63¥8Hndary stations having payl oad data available trasnmt a
transm ssion request signal in a corresponding time slot in the request
cell. Subsequently the 5 secondary stations wait until the request signals
have been processed by the prinmary statio and-.the allocation signal
has been received. Between the subsequentqalaocation signals, the
primary station transmts payl oad data destined for the secondary stations.
I f the processing tinme of the transm ssion request signals can be |ong,

this can | eag §p3ggre effici encw hggys of the upstream Igigy ggie to the
wai ting for the aldocation 10 _sign Lg. 6 show
a solution to sesefi]di|dd] peell ellHe | 484 cell &1 beell @ndcell® [1] ] | 1drieamged to
transmt the tranpm N_r t sidhalls in ajrequest cell followingijth | ast
but bBne infofcell t transmjtted by the secondary stations, The
final info-cell i anshi tted diredtl after the request-cC dln this

way the waiting tinme for the allocation signal does not result in 15 a
decreased efficiency of the upstreamtransport nechani sm

v [CELZ[eEla ][0 (1 [eeJfeetcz J[cetis |

]
=
[ —J

FIG.5

N
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86 ! - - |
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priary stati on amia——pturatity o “cocondary s ARSI AGERENT SHEET

stations being I| r|mary station ‘via a transm ssion

medi um bei ng at ﬂlmmm mon for a nunber_of -secondary
stations, char act eFl e secondary stht | REPLAGHMENE SEERTSst SC
transmtting neans for transm tting % trans i 3 Deacriptenuanged . e paged .. i
the primary station; the primary station ' chupfdisiagsyl | :qraged d8 to paged ...

transm tting neans for transmiti ng an al | ocati on} gt qnabvirigls)t fpged .. to. paged ..
secondary stations in response to transmssion rg ggq@gsu.gétgna-lﬁaowg'elwqﬁgedn
that the secondary stations conprise payl op

transmtting in response to the allocation b’gq%t\;%ttr;?ﬁ;eﬁg mﬁ 1998

turn to the pri@himsstation, and in that the reque LERGERT
are arranged to transmt a transm ssion request signal- to the primry
station imediately after transm ssion of payload data by the secondary

LAY ] IICOlIIO

stations. 2. Tel econmuni cati on network according to
claiml, characterised in that the request transmtting neans of a
secondary station are arranged for transmtting t he transm ssion

request signal during a tineslot associated to said secondary station. 15
' Tel econmuni cation network accordiing to claiml or 2,

characterised 1. in that Tdeomhmiratioroneromkeniptiting pRePs safien &g anged
for transmttin transm ssi on reguest .si gnal s, as rece| ved by the
pri mary station&“@%’ { rSRRYogsthe seconcﬂxrygpuons%e Tinked 1o the primary station

Tel ecomuni cat i ¢ altRind@iskion aeafeh Pldng & 103EpAHly t\Contthéd 1 ahuhieror
characterised in that the payl oad transmtgl ng_neans are arrangedsc?
transmitting i nstaions, characterised in that the secondary stations comprise request t:ansmltnngmeans

5  for transmitting & transmission request signal to the primary station, the primary station
comprises allocation transmitting means for transmitring an allocation signal to the
secondary stations in response to transmission request signals received, in that the
secondary stations comprise payload transmitting means for transmitting in response to
the allocation signal payload data in turn to the primary station, and in that the request

10 transmitting means are arranged to transmit a transmission request signal td the primary
station immediately after transmission of payload data by the secondary stations.

2. Telecommunication netwark according to claim 1, characterised in
that the request transmitting means of a secondary station are arranged for transmitting
the transmission request slg'nal during a timeslot associated to said secondary station.

15 3, Telecommunication network according to claim 1 or 2, characterised
in that the allocation transmitting means are arranged for transmitting the transmission
request signals as received by the primary station, as allocation signal,

4. Telecommunication network according to oné of the claims 1 to 3,
characterised in that the payload transmirting means are arranged for transmitting in 2
20 predetermined number of symbol intervals a integer plura.hty of short informatian cells,
. or one single synchronous mransfer mode cell, '
s. Telecommunication network according to claim 4, 4, characterised in
that the short information cells have a size of sixteen bytes, and in that the predetermined
number of short mformauon cells is equa.l to four,

REPLACEMENT SHEET|
06 MAR 1998




20. predeterm ned nunber of. symbol intervals a integer

i Af or mati on cell s, or one_single synchronous transfmmEﬁqDShEET
5. T tghl,@l:t—retmrk according to claim4,

characterised in , e short'information cells have a size of

sixteen bytes, and ijn that the predeterlrg ned nunder nf shor t

information cells ils leqo® WAR IGAR .

Tel ecommi cat on netiwdr k accordi ng_t,0 !cl aimb5, charact eum"ﬂm"mm,m””mhat

the short informatijon—Te&rTs have a fdur byte header, ;

synchr onous [ ransfer is provided with an addit "ondl tour

byt e header. 7. Tel ecomruni cati on networ k accordl ng

to claim4, chggacterised i n.cel ve a
. Fwotk QEd 3&&&%%

size of nine bytes, and int at e pre e‘?’erm ne
i nf ormati on celthettheMJaformenmoells haveafo&rbyte header andmthatathesyncm-m

Tel ecommuni cat i ccord Io c ra terised in t hat
the short inf or%ﬁgﬁ‘\g@ §‘fdé“ that a the
synchronous 7. transfer %ﬁ@oﬁ%ciﬁon%%rﬂ@&oﬂﬁ@t@ﬁmﬁﬂﬁ'&hﬁﬂ@hs&’]ﬁ

byt e header Secondary stati on, far—use In a
tel ecomm Cals| OMW mf%ﬁwn&have 3 size of nife bths, andmthat the prwetemned

number of short information cells is equal to six.
8. Telecommunication network according to claim 7, characterised in
that the short informarion cells have a one byte header, and in that & the synchronous

- transfer mode cell is provided with an additional one byte header.

10 9 Secondary station, for use in a telecommunication network, in which g
plurality of secondary stations are linked to a primary station via a transmissjon medium
being at least partly in common for a number of secondary stations, characterised in that
the secondary station comprise request transmirting means for transmitting g fransmission
request signal, in that the secondary station comprises payload transmitting means for

15 transmitting in response to an allocation signal payload data to the primary staton, and in
that the request transmitting means are arranged to transmit a transmission request signal
to the primary station immediately after transmission of payload data by the secandary
stations,

10. Secondary station according to claim 9, characterised ip that the
20 request transmitting means are arranged for transmitting the transmission request signal
during a tmeslot associated to said secondary station.
1L Secondary station according to claim 9 or 10, characterised in that the
 payload transmitring means are arranged for transmitting in a predstermined mumber of
symbol intervals a integer plurahty of short information cells, or a single synchronous
23  transfer mode cell,
12, Primary station, for use in a telecommunication network in which a
" plurality of secandary stations are linked to the primary station via a transmission medium
being at least partly in common for a number of secondary stations, characterised in that
the primary station comprises request reception means for recemng a transmission
: 30  request signal transmited by secondary sgations. the primary station comprises allocation
' transmitting means for transmitting an allocation signal to the secondary stations in



plurality of secondary statiéns are linked to a pri
trasm ssi on nmedi um being at least partly in com"rééhi.tA&rEMENTSHEET

secondary stations, characterised in that t he secondary station
conprise request transmtting nean for transmtting a transm ssion

request signal, in that the secondary station conprises payl oad
transmtting neans for 15 transmttg i l4response to an allocation signal
payl oad data to the primary station, and in t hat—the request

transmtting nmeans are arranged to transmt a transms;

to the primary station imrediately after transm ssi on @ ﬂmﬂﬂmﬁum

t he secondary stations, 10. econdar y #st ati dn
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and a plurality of secondary stations, the secondary stations being linked to the primary

10 staton via a transmission medium being at least partly in common for a mumber of
secondary stations, characterised in that the method comprises transmission during a
predetermined period a transmission request signal by at least one secondary station to the
primary station, transmitting an allocation signal to the secondary stations in response to
the transmission request signal received, and ransmission in response tq the allocation

15  signal in nyrn payload data by the secondary stations to the primary station, and in that the
method comprises transmit a transmission request signal to the primary station
immediately after transmission of payload data by the secondary stations.

REPLACEMENT SHEET

0 6 MAR 1998




14 'fesponse to transm ssion request signals received, in igé{; )
pr| mary station conprises ‘payl oad reception neans for receiving data

»Jt ransmitted by the secondary stations, and in that the ruest
reacti on neans are arranged for receiving request signals i B\ ely
after

reception ayl oad ' : Pri ‘_ " station
according to C|ﬁ:ﬁ2 char ac er@ﬁﬁ%ﬂm% TN al | ocat ™
transm t ' ﬁﬁ'ﬂﬁﬁﬁmmemm Pflﬁﬂshﬁﬁ 'iﬁvﬂfiﬂlt mgmmmmmmm

si gnal s , v fcntiim B+ ocat rom—sTyal
Comun|i G P T in a nét r‘ﬂ)mwﬂa““ﬁ'ﬂ%ry stXY?c?ﬁ@a
~and a pl U“ﬂ“"f %ﬂ%f’éﬁdary stat i ONAY It e 1A Plbleati ki NBRRE10D B £
Rri-Aaey st-ati-on-—i-a—a ﬂnmc'ﬂp%dJ-um—bem-g—a-t—Lea-s-t-—paH—LyL
i N COMME M defbitionsl AR Nabiber: DRiigniN Statet: DA A iPOKkR, MXEGHERrobeibhy
the 1 ']tar?od conprises transm ssion duri (AT, B! @‘-“,ﬂ' i
trangﬁﬂ%wmmw gnal 1Sy¢riii {me sé@oﬂﬁﬂ}’mstatlon to the
prinarly statian, transmtting an allocatifon signal to the secondary
statqurm)rrmruya:m)nse to 4 5' t he tranr%<mequest signal received, and
transrfi ssi o | | ocat 15 ad
o o B A ¥ ool |2 St IR Rl el
met hpg conpri ses transmt a transm ssion|requesddmgsagnal to the prinmary
:tegglncg? ﬁg! ?M&B&eﬁvtm]rq ssifon of payl oad dat a by the

1, NL-5621 BA Eindhoven (NL). -

(71) Applicant (for SE only): PHILIPS NORDEN AB [SE/SE};
Kottbygatan S, Kistl. S-164 85 Stockholm (SE).

(72) Inventors: VAN DRIEL, Carel, Jan, Leendert: Groenewoud-
seweg 1, NL-5621 BA Eindhoven (NL). VAN GRINSVEN,
Petrus, Augustinus, Maria; Groenewoudseweg 1, NL-5621
BA Eindhoven (NL).

(74) Agent: DEGUELLE, Wilhelmus, H.,, G.; Internationas! Oc-
troolburean B.V., P.O. Box 220, NL-S600 AE Eindhoven
(NL). .

3 ‘1'\00653,0\

(59 Title: TELECOMMUNICATION NETWORK WITH IMPROVED ACCESS PROTOCOL

Ly
0[S P § P G
. - ) |
: ]
v (ST O [ [ s | [
® LR L

(57) Abstract

mnulnmlumsyminwmhaplmmydmndnymﬁm(w..«»hcmmdvhamm(l4)mapﬂmm-ymﬁon(6),
it is required to have an upstream communication possibility. To provide an adequate sezvice to the secondary stations, the upstream access
protocol must have a high transmission efficiency, in particular under high load conditions. To cbtain this, request transmit cells are used
in which all secondary stations czn submit a transmit request. The primary station transmits in response to the transmission request signal
an allocation signal to enabls the secondary stations to transmit thejr payload data. Direct after all payload data has been transmitted by
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