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- "Telecommunication network With improved access protocol” - ..

The invention is related to a telecommunication network comprising a
primary station and a plurality of secondary stations, the secondary stations being linked to
the primary station via a transmission medium being at least partly in common for a number
of secondary stations.

Hemvennonxsalsorelmdtostatxonsfornsemsuchnetworkandtoa
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
Information Superhighway", IBC conference, Sydney, August 1994,

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
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
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
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secondary stations compnse request transmitting means for n'ansmlttmg a transmission
request signal to the primary station, the primary station comprises allocation transmitting
meamforuansmlmngananocatmnslgnaltothesecondarysmuommresponsem

transmission request signals received, in that the secondary stations comprise payload

n'ansmmmgmeansfortmsmlmng mmponsetotheallocatxonsngmlpayloaddatamtumto
the primary station, andmthatthetequesttransmxmngmeansarearrangedtotransmna
transmission request signal to the primary station directly after transmission of payload data
bytheseoondarystauons

| Byhavmgtheswondarymuonswhwhhavepayloaddatawbe
transmitted to the primary station to transmit a transmission request signal, the prunary
station knows the secondary stations which have payload data for the primary station.
Thereafter the primary signals to the secondary stations an allocation signal indicating a

. timéslotthéymayuse Subsequently the secondary stations transmit their payload data to the

15

'pnmarystanonmmeumeslotasslgnedmthem Afherthetmnsmssmnofpayloaddataby

thesecondarysnmnhasbeencomplewd the secondary station transmit their next request
ngnﬂforthenmtammmmcyde.[tmalmcomewabhth&thenextuammmmnmqum
sxgnalsaretammtteraﬁerapmdetermnedamouﬂofpayhaddaﬁmtammﬁedbyﬂxe
secondarysmxons Thmunleadmamoreefﬁcmmmmksmn,bmeitmnotrequned
thataﬂtheswondaysmmshavemwanfameauocauonsignalbeforeuammmngmeu

payload data.

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

) Anad&uonﬂadvmzeisﬂ:atthedelayasubsmwnenoounterswhen
u'ansmttmgdatnmtheprmarystanonlsbuundedmsomemmmumvalue Because the
mmmmammmtsmmmammmmﬂ

'uammusmn,umemmedthatthedehyambsmmmboundedtosome

miaximum value. Theacnmltransmxssnonavaﬂableforuchsmndarymmdependsonthe

transmission load of the network. :
It is observed that the book ComputerNetworks by A.S. Tanenbaum,

published by Prentice-Hall, 1989, ISBN 0-13-166836-6 pp 130-131 discloses a protocol

_hnvmganh:ghefﬁc:encyunderhuvyloadoondmons and having a upperbound to the

delay Howevermﬂmpmtocolnoprmarystauonupmem,thatrecemmmssm
sxgmlsfmmﬂwmondarymmmmdusuesalloemonugmlstomm
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A further embodiment of the invention is characteused in that the request
transmitting means of a secondary station are arranged for transmtmng the transmtssxon
request signal during a timeslot associated tosaldsecondarystation '

An easy way of dlstmgmshmg the transmlsslon request signals from
different secondary stations is assoclatmg a nmeslot to said secondary stntton wherein said
secondary station has to transmit its transmission request srgnal

A further embodiment of the invention is characterised in that the .

 allocation transmitting means are arranged for transrmttmg the transmission request signals as

received by the primary station, as allocation sigtial,
- Retransmission of the received transmit requect SIgnals as allncauon signal

lsastmplewayofprovrdmganalloeattonslgnal Theseeondarystanonrecenvmgsatd

'alloeauonstgnalthenknowallﬂ:eotherseeondarystano-thathavepayloaddatatobe

u'ansmmedtothepnmarystatton Havmgthismformanondteyeandetermineaumeslot

o numbertheyeantransmltm.'lmseaneg bedonebyallowmgtransmnssmnbythe

15

aeeondarysmuonsmanorderdewrmmdbyamnkmmberasmmtedmd:esecondary
stations,
' Afurﬂ:erembodlmentofthemvenuonnscharactensed inthatthepayload

' uansmMgmeansareanangedforuansmumgmapredetemmedmmberofsymbol

mtervalsamtegerpluralrtyofshortmfomatmneells oronesmglesynchrnmu'ansfer

modeeell.

ArrangmgthepayloadtransmrsstonmeansfortmnsmManumberof
shonmformanoneeﬂsmonesingleAWeenresulmmanetwmkalbwmgthemmmmsmn
ofseveraltypesofsxgnalsdurmgonepredetermmedtxmemterval Thislsadvantageousfor
m:hulevelpmeohthatonlyhavetncopewithonepredetermimdumemwrvalof :

' transmrsstonbyeachseeondarystauons

Aﬁrstdtoweforﬂxesmofﬂteshortmformanoncensrscharactensedm
ﬂtattheshortinformationeellahaveasweofsbmeenbyws andintbatthepredetermmed
nnmberofshortmformatroneellstsequalmfonr Usmgfmtrshortmformattoneelloflﬁ
bytes results in 64 bytes in total, whxcheanalsoearryoneA’lMcell(SSbytes)plussome :

' addtﬂonalovetheadinformation.

Asenondchoiceforﬂlesmeoftheshnrtmformattnneel!slscharactensed

" mthattheshortinformattoneellshaveamofnmebytes andmthatﬂtepredetermmd

mmberofshoninformaﬁoncensuequﬂmsk.UsingsushnnmfomauoncenofBbyws
reaultsm54bytesmmtal whtcheanalsoearryoneATMeell(ﬁbyu)plusoneaddmonal
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overhead byte.
The invention w:ll now be explained refemng to the dfawin_gs. Herein
Fig. 1, a two-way cable network in which _the invention can be applied;
Fig. 2, a primary station for use in a network according to Fig. 1;
Fig. 3, a secondary slation_for use in a network according to Fig. 1;
Fig. 4, a conceptual drawing of the access protocol according to the

Fig. 5, npstreamanddownsu'eamslgnalsmthenetworkaccordmgtomg
lusmgtheprotoeolaccordmgwmemvenuon,
Flg 6 npsn'enmanddownsu'eamsxgmlsmthenetworkaccordmgtohg

. lmmgthepmmcolawordmgtotbemvenuon,buthavmgammmnmqmtsxgnals

mterlenvedinthepayioaddataassocnwdwuhprekusreqwtsxgmls

Intheublenetworkawordmgml’lg laheadendZuconnecwdvma

'cunknatwork4mapnmarymuon,bemgherealomlnode6 and to several other primary

stations. An input/output of the primary station 6 is connected with an input of a forward
path amplifier 8 and to an output of a return path amplifier 10. Theoutputoftheforward

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 a
forward path amplifier 12andtoanoutputofarbummmiiﬁer16.1'heoutputofthe
forward amplifier 12 and the input of the return path amplifier 16 is connected o drop cable
sections 18, 20 22, 24, 26 and 28, whwhdropeablesecnonsareeonnectedmsecondary
stations 30, 32, 34, 36, 38 and 40.

“lheeablenetworkaccordmgtol’ig lbasmllyeonslstsofthreesecnons
meuunknetwork,thefeedermtworkandﬂ:edmpmk.mmmorkm

anangedforconnecuugthehcadendztothclocalnodes Opmalﬁbrelsoﬁenusedmthe _—

tmnknetwork4 butalsocoaxmlmblembemedmtheumknetwork4 If the cable

networkhalmservealargearea,theuseofopmdﬁbrumthe trunk network can result in

substantially lower costs.
BachloealmdeumangedformnglOO—lSOOsecondarystamns.The
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forwardpathamphfierSandthereunnpathamphfierlOarearrangedtohavenon
overlapping pass bands in order to prevent instability. Currentlythepassbandoftheretum
path amplifiers is from 5§ MHz to 42 MHz, and the pass band of the forwardpathamphfiers
is from 55 to 750 MHz. Theoutputsxgnaloftheamphﬁex Smsphnedmtoslgnalsforthe
feeder cable sections 13 14 and 18S. 'l‘heupstream s:gmls from the feeder cable sections 13,
l4andISarecombmedtoanmputmgnalfortheremnpadnmphﬁerlo The signal from
fwdercablesectmnlhsamphﬁedmtheforwardpathamphﬁerlz and distributed to the
secondarystatmnsBO 40vxathedropcablesections 18 - - - 28. The signals from the
secondary smuonsxsu-ansmlmdmthedropcablesectmns 18 - 28 and combined at the
input of the return path amplifier 16. |
Topreventmunmlmterferencebetweenupmeamsxgmlssevml

techmquuareused Ingeneralapluralityofnpsu'eamcamersintheremmfrequencyrange

from 5-42 MHz are used, uchofthemhavmgNsmndarystaﬂonsaﬂomwdtothem To

pmerferencebetweentheupstemslgmhsembytbeNmndaymuomanm

proﬂocolaccordmgtothemvenuonisapplwd
It:sconcewablethattheprmarystaﬂonxsnotthelocalnodeG but that

allﬂleﬁmctionsofthepnmarystatxonareconcentramdmﬂneheadendz The trunk network

| | 4tbenhasmbeamngedfwmsmgmeupsmmslgmkmmngauhebcalnodesmﬂne

20

head end 2.

IntheloealnodeGaceordmgtoFsg.2 awxdebanddxsu-lbuuonslgnalm
appliedﬁoaﬁrstportofasignalcombinerlsphmr”vmabandpassﬁlnerS? An ATM
gateway42 ASONEI‘ISDHgateway“ aFrameRelaygateway46 and an X.25 gateway
4Sareeonnecwdtoaprotooolconvemrlmodem52 'lheprotocolcouvemrlmodemszns
connemdwamondportofthecombinerlsplmsa Auelephoneexchangeﬁnseoupled

'mthePSTNnetworkandtoapromcolconvemrlmodemSG 'Iheprotocolconverterlmodem

SGBeotlpleduoathxrdportoftheoombmarlsphmss.Anmputloutpntofﬂxe
combmerlsplmr 58 constitutes the mputlouqmtofﬂle Jocal node 6.

%eloulmdesuamngedmprovndedifferenttypuofmmesmthe
seeondarystatxons Ad:sn'ibutlonugnalureeewedﬁ'omﬂleheadendviaﬂaeu'unknctwork
4rsapphedd1rectlytothecombmerlsphwer58 'l‘hcdlsm'bunonslgnnlmamlycompﬂsesa
plurahtyofTstgmlsmodulmdonrespecuveamers mtheSS-‘lSOMszand

The gateways 42, 44, 46and48:reamnmdwmwriacetheeable
network to a public ATM network, A public SONETISDH_network,aframerelaynetwork
and an X.25 network respectively. Data signals to be transmitied via the gateways 42 - - - 48
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mrecewedfromthefeedereablesecuons. demodulatedandconvertedmtothcdesnred
protocol by the protocol converterlmodem 52. Data signals received from the gateways 42
48mconvemdmtoﬂ:eformatusedonthecablenetworkandmodulatedonacamerby

 the protocol converterlmodem 52.

The transmxsslon request slgmls recexved from the secondary stations are
dewcwd by the protocol converter/modem 52 and passed to the control unit 50. After having
processed the transmission request signals, the control unit 50 passes the’ allocation signal to
the protocol converter/modem 52 which multiplexes the allocation wnh the payload data
received from the gateways 42 44,46 and 48. The multxplexed signal i is modulated ona
carrier by the protocol converterlmodcm 52 for transmission to the secondary stations. Here
the allocation transmission means are constituted by the combination of the protocol
convemrlmodemSZandmecontmlnnitSO

Atelephoneexchangeﬁlspresentformwmonnecnngtelephonemlls
bemaensewnduymuommﬂ:ecablenetworhApmmcolwwerterlmodemSGBmanged
formerfacmgﬂleeablenetworkwthewlephonemhange The telephone exchange 54 is
wmmdwﬂlepublwtelephonenetworkfmenabhngcausmbemadeom:deﬂwcable
networkbythesecondarystanom

InthesecondarystanonSO---Mawordmnglg 3adropcable
secuonxsconnecmdmanmputofabandpassﬁlteréo toapmtoeolconverterlmodem&
andmaprotocolconvmerlmodem“ Theprotoeolconvertermodem&lsconnmdma
TV interface 72, anEthunetinmfaeeﬁSandan(narmwband)lSDNmterfaceW The
ontputofthebandpassﬁlterGOandtheaulputoftheTtherfaoeareeonnmdtoasxgnal
combiner 74. 'Iheoutputoftheprotocoleonverterlmodemﬁlscoupledmatelephone
mterface76 _ :

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
enablereeepnonofsaidvideoslgnﬂbyauthomedusersonly. |

' 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 realised
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The transmission request transmlsslon means are constituted by the
combination of protocol converter/modem 64 and control unit 62, and the payload trans-
mission means are constituted by the combination of protocol eonverterlmodem 64, control

'mtszandmeacuvemmfaceﬁom:hemwrfamsaandm The control unit 62 detects
'whethertherexsdatambeu'ansmmdbyoneofthcmuerfam If so the control unit 62

submits a transmission request slgnal to the protocol converter/modem 64 which passes said
sxgnaltoxtmodulatorwhmhsthchesonacameratthecorrectmstantfortransm:ssxonto
the primary station. The protocol converter/modem 64 recognlm an allocation signal
recewedbythesecondarymnon andpassesntotheeonu'olumtﬁz After some process- -
ing, the control unit 62 initiates the transmxsslon of payload data by the protocol

converter/modem 64 to the pnmary station.

InFlg 4theaccessprotucoltobeusedbythemondarystauonwacwss

thecommonchannel:spmented Amordmgmﬁemvennveoomepttheseeondarystamns
mpmvmedmthmqnmmtﬁngmqnmmgmkmdmnngﬂ:amdmondarymnon
has data to be transmitted. mrequutmmxmngmeamaremwpomdmthepromcol
converter/modem 64 in Fig. 3. In Fig. 31tennbeﬂ:attheremareqnutcellkmwhxch
thzsecondarystaﬂonscanmmittheiru'ansm:ssionrequestaignal 'I'herequestmtervalls

'subdmdedmtoMsub-slots where M < N. TouchofﬂleNsecondarystatmnsoneumque

sub-slotxsallocmd soﬂ:ateveryaeeondarymuonnsabletosmalthatuhasdmmbe
transmitted.
Fortheanalysmtofollowalldurat:omareupreswdmsymbolpemds a

| wmbolpawdbmg&chmrquudﬁrﬂmmﬁmmbuwsmhl.?osngnﬂMa

secondary station has data to transmit, it switches on a carrier in its subslot. If it is assumed
that the switching time is g, symbols, and the time to detect the carrier in the primary station

| lsequaltod.symbo!s thedurauonofﬂmsub-slots hasmbeatleastequalto.

i - -  Syedgt2g, B £

lfthedmauonofarequestceunsusymbols menumberofsub-slotstarequmtcell
is equal to:

e L) @

Itisfnrﬂ;erassumedthatallpayloaddataismmimdusinganinfo—oen
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 which comprises a number of V. mini cells. It is assumed that the request cell has the same

duration S, as-a minicell.

After the request cell has been filled with request signals from the various
secondary stations, all the secondary stations that have transmitted a transmit request signal
are enabled in tarn to transmit an information cell to the primary station. This enabling takes
place W, mini cells after the request cell has ended. If a secondary station i is the only
station baving transmit a transmit request signal, the info-cell of said station can be
transmitted ‘W, symbol periods after the request cell has ended, If all secondary stations
having a rank number Jower than i have submitted a transmit request signal secondary station
i can transmit its info-cell Wy+iV symbol periods after the request cell has ended.

~ If the i secondary station wants to submit a transmit request, it might
just have missed its sub-slot in the request cell. In that case there are maximum S,.-i sub-
slots in the request cell left. If the mumber of mini-cells between two request cells is Limited
to W,, one obtains for the upper bound to the delay D; of the payload data from secondary
station i:

D; = Spye=185gs + Wy Spyc+ WoSpe+ 1V e 3)
mmxtmmumedthatatleastiinfo-eellsareavaﬂablebetweentwo

request cells Tlus condmoncan be expressed as 1+ls(W1-wo)N (3) can also be written
as:

_m-s,.., 2+W1+Wo+i-[v-%]] | 4
If i++1> (Wy-wo)/V an extra request cell is present because the last info-cells indicated by
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: '
Dy= Sy 3+w,+wo+i,[ -.';f;]] (5)

-Byﬂeg!eeﬁngs,lsmmeuppub@ﬁdsaeeordingb@)mdfs)eantsesimpﬁﬁed: |

Dy=Spel 2+ Wy + Mg+ 1V) ';1+1sﬂ;";’. (6
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(7)

Dy= Syl 3+ W +Wp+iV) ;i+1> ("’;%’
If the number N of secondary stations is larger the number of transmission requests that can
be transmitted in one mini-cell, thenumberofrequestcellshastobemcreasedtoanumber
NM] . This means that to the value of W; a value. [N/M -1 has to be added. For the

upper bound Dy, for the delay can now be derived by substituting the new value for W, in

Dmx..'sm(z"'_:v‘?ZNT_?*rg-l) o (8)

Itxsobservedthat(S):salsovahdforNsMbecausemthatme rNIM'I is equal to 1 and
Wlassumesitsorigmalvalue.
, TheefﬁclencyBofﬂiesystemcanhecalmﬂatedveryeasﬂy Underlow

loadcondntxonsonerequestcellpamfo—eelhsrequued This results in:

B, = h . B v .

R~ o
Under high load canditions all N secondary stations will be submitting transmit request signal
continuously, resulting into N info-cells between two subsequent request cells. For the

NVSw _ NV

Bugh = p—wveE, "IN (20
Consequenﬂytheeffic:encyﬁlsboundedbetween. o
'ﬁf sEs . —W1+ : . (11,

] Using(x)and:(ll)thedeliyahdtheefﬁciencyofﬂaeremrnchmelm
be calculated for different values of Sy, 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.

“
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S | S | V

64 4

|84

64 4

64 o s
hgh | 18 | 36 | 2 | 6| 12 | 108 | 9% | 2Mbss | 113i0rs |
low | 18 | 36 | 2 | 6| 12 | 108 | 86% | 2vvss | 1.7Mbss | 62
high | 288 | 36 | 2 12 | 2057 [ 00% | 2Mbis | suwss

36 | 2

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
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. -

© Inthe case where V is equal to 6 and Sy, is equal to 36, a mini-cell can
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. |

‘ InthemeNmequaltoZBBthenumberofrequestcellshastobe
increased in the first case to 36. Inthesecondeasethcmmberofrequestcellshastobe
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
with transmitting their info-cells in turn after the allocation signal S has been received from

-
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the head-end. HerebylsaeellmdmtedwnhCELLl,mwmchusanmtegernumber,acell
origmmdbyasecondarysmnonthhmnknumben Afterallsecondarystatxonshave
transmitted their mfo-cells the seeondary slatlons havmg payload data available transmit a
u'ansm:ssmnrequestslgmlinacorrespondingnmeslotmtherequmcell Subsequently the
secondarystanouwmtunultherequutslgmlshavebeenprocessedbythepnmarystatmn
andthealloemonslgnalhasbeenrecexved Betweenthesubsequentalloeauonsxgnals the -

primary station transmits payload data destmed for the secondary stations.

. Ifﬂaepmssmgnmeofthcmsmnsionrequestslgnalsmbelong,thm
eanleadwsomeefﬁmencylossoftheupsu'eamhnk,duetothewamngfortheallocanon .
signal.

Fig. 6showsasolumnmmdproblem Nowthesecondarystauonsare
amngedtotransmttheu-ammxtrequestsxgmlsmarequestcellfollowmgthelastbutone
info-cell to be transmitted by the secondary stations. 'Ihefinalinfo—celllstransmmeddxrect
aﬁerﬁerqu&uﬂ.mmnwmemmmbrmgmmﬁonsmﬂdMMresultm
a decreased efficiency of the upstream transport mechanism.
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CLAIMS | e B
: This Sheet Has Been Re

- N W”i" n|||||| e

1. | Teleoommumeanon network compnsmg a primary station and a plurahty

of secondary stanons. the secondary stanons being linked to the primary station via a
transmission medium being at least partly in eommonfor a numher of secondary stauons
characterised mthatﬂleseeondarysmnonscompmerequesttransmlmngmeansfor
mmlmngan'ansmmsmnrequestslgnalwtheprmrymn,theprmmy station
mrmﬂmummmformmmmaﬂwm;xgmlmthesmndary
stauonsmmponsetotransmmsmnrequestslgmlsrecewed, in that the secondary stations
compmepayloadmﬁnmgmeamfor&ammitmgmtespomemﬂmalmuonslgnal

B payloaddatamﬂrnmﬂ:emmarymuon,andmthatthemquesttmmmngmunsm

10

mangedtommnamm:ssmnrequmslgnalwﬂxeprmuystauonduectlyaﬁer

_ uansmssionofpayloaddanbytheseeondarystations

2. _ Telecommumcaﬂonnetworkawordmgmclmml characueﬂsedmthatthe

_.requesttransmimngmeamofueeondarystanonmmangedformmmngthe

mmissmnmquestsignaldurmgaumeshaswciatedmmdsecondarystauon
3. Telecommmicauonnetworkmdmgwclmmlorz characterised in

_thatﬂxeaﬂoeauonmmmzmeammmgedfmmm@ngthetmmmnmquest

signalsasrecewedbyd:eprimarystanon,asallwanonsxgml
4. - TelecommunmuonnetworkmdmgﬁooneofthechmslmB

eharamrisedinﬁat&emylmd&ammmmgmmareamgedfornansmmngma
predeurmmdmmberofsymbolmmvﬂsamerplmﬂxtyoﬁhmmfmmmonceus or

'oneamglesymhromustmnsfermodecell

5. Telecommumunonnetworkaeeordmgtoclmm4charactemed mthatthe
sﬁoninformauoneeﬂshaveasmofsmbym and in that the predetermined number of

_ shortmformationcellsnequaltofour

6. Teleeommuniunonnctworkaccordingmclmms characterised in that the
shortmformat:oncellshaveafourbyteheadu andmﬂntathesymhronmstransfermode

. cenlsprovidedwxﬂlanlddmm&ntbytehuder

1 | Telewmmumcauonwworkaeeordingmelann%mctemedmthatthe

shortinfmmnoncelkluveasmofmnebym andmthatﬂ:epredemrmmedmxmberof
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shortmformauoncells:sequaltosxx

8. Teleoommumcanonnetworkaccordmgtoclmm'! characterised in that the
shonmformanoncellshaveaonebytehuder andmthatathesyuchronousu'ansfermode
cellxsprovxdedthhanaddiuonaloncbyneheader

9. Secondary station, for use in a wlecommnnication network, in which a
plurality of secondary sutwns are linked to a pnmary station via a transmission medium
bemgatleastpatﬂyincommonforanumbetofsecondarystauons characterised in that the
seeondarymnmcompmenquestuammmngmeansforumsmmaUammmsmmquest
signal, mthatthesemndarysmuonmmpruespayloadmmmngmmformmm
responsetoanalloeatxonsngnalpayloaddatatothaprmrystation,andmthattherequest
tammxmngmeansmarmnged&tammtatrammmmnrequestsmnalmtheprmary
smnonduecﬂyaﬁermmxssmofpaylmddmbythemndarymnons B

10. Seeondarystatlonaccordmgtoclmm9 characterisedinthattherequest

'uammtﬂngmeansareamngedformmmngthemmmnmquestsxgnaldmmga

timeslot associated to said secondary station.

11. Secondarystauonacoordmgmclalm9orlo ‘characterised in that the
payload&mmtﬁngmemaremangadfortmmimngmaptedetemimdmberof
symbolmtervalsamtegerplurahtyofshoﬂmformaﬂoneells orasmglesynchronous
transfer mode cell.

12. Pﬁmarymtion,forusemaulecommumcanonnetworkmwh:cha

'pluralntyofmondarysuﬂonsarelmkedtothepnmarystmonvuammmionmedmm
beingatleastparﬂymoommonforanumberofsecondarymﬁom characterised in that the _

pnmarysuumwmpmmquutmpﬁonmumformeewmgaummmmrequmsngml
transmmdbysecondarysnuons thepnmarymhoncompmesallocatxontmmmttmg
meamformuitﬁnganallomﬂonslgnalmtheseeondxrymﬁmmmpomew
u'ansmusmnrequestslgnalsreeewed mtbatpnmarymtioncompnsespayloadreeepnon
mamfmmwmgdaummutedbythemondarymﬁons and in that the request

'mcepnonmmmmgedformwingmqtmtugmkaﬂumwpmnofpaylmddm

13. _ anarymuonaecordmgtoclamlzchmcwmedmthattheallocatmn
uamgmmmmmdfammgﬂwmmmmmnmqummgmuasmmd
bytheprmarymﬁon,aaﬂouﬂonﬂgnﬂ

14. ’ Communmonmethndfornsemamtworkcompmmgapnmarystanon

'andaphmhtyofseeondarystanons the secondary stations being linked to the primary

staﬂonvmatransmiuionmedmmbemgatleastparﬂy mcommonforammberofmndm,
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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 transmission in response to the allocation signal payload data by
the secondary stations turn to the primary station, and in that the method comprises transmit
- a transmission request signal to the primary station directly after transmission of payload data
by the secondary stations.
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