"A two-way multiple access comunication system and a central station and
a user st&ﬁ for use in such a system The.present invention relates to a
t Wo- way ’%&‘é‘ access conmuni cation systiem conprising at BCTABISAAM
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exchangi ntprsmesmsnclaacsmhyl_ng 5 control information. Such a network can
be a CATV-network, a radio network, or the like. The present invention
further relates to a central station and a user station for use in such a
system 10 A two-way mnultiple access comuni cation system
of this kind is known fromthe European Patent Application No. 0 140 475.
An interactive nultiple access, comuni cation syst em I s descri bed i n which
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above 50 FiZuse if (sBE1R 4 systermY char acterizes a system in-that a maxi mum
response time fromthe“central station to a subscriber station input is

| ess than a predeterm ned response tine, e.g. |less than one second. Via the
forward and the reverse channel s,  session acconpanying control information
i s exchanged between the central station and the user station in traffic

packetl® contai ni ng userA Wwo-viiyahuRiplesbtessscomminitationcdys@m 6P this Rindiis ¥néwn
packet col|ision_problemon a common_control channel typical for CATV
syst ems hixm gheBurppean-PaiantcApplication No- Hh14(b475.iAn interactiveomyltiple access
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interactive servi ce can no
services such as video on demand, response to multiple choice queries, or the like, in EP 0
140 475, common forward and reverse channels are provided which are common to all user
stations, and which are separate from television channels for providing the television
 programs, the reverse channel occupying a frequency band below 30 MHz, and the forward

20 channel occupying a TV channel equivalent frequency band above 50 MHz. Interactivity
characterizes a system in that a maximum response time from the central station to a
subscriber station input is less than a predetermined response time, e.g. less than one second.
Via the forward and the reverse channels, session accompanying control information is
exchanged between the central station and the user statidn in traffic packets containing user

25 station addresses jnter alia. For solving a packet collision problem on a common control

~ channel, typical for CATV systems having many branches and sub-branches, in EP 0 140

475, a retransmission mechanism is disclosed in which the central station acknowledges
control messages from the user station. Although the known system operates satisfactorily to
some extent in providing interactive television jnter alia, capacity problems arise when many



| onger be provided. Furthernore, when applying a common control channel,
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traffic capacity is needed. By providing a dedicated control channel per
sessi on, such-a need can be fulfilled. In an enbodi nent of a two-way
mul tipl e access communi cation system 20 according to the present

i nvention, also in aIE’&Wﬂf' fff{h%gﬁbélﬁ'lnﬁnnbﬂ% £ gﬁgo‘?dl utt ed
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netwerk, the session accompanying control information is exchanged via a dedicated control
channel. Although there is usually less traffic in the downstream direction from the central
station to the user stations so that a common forward channel could be provided, for quick
and secure responses to requests from the user stations, the central station advantageously
25 also can provide control data via the 'dedicated channels. In this way the system is suitable
for all kinds of multi-media applications, such as pay per view, video on demand, teleshop-
ping, interactive television, games, TV education, teleworking, or the like, or other
applications such as monitoring of customers’ choices of selected television programs, or the
30 : - In an embodiment of a two-way multiple access communication system-
according to the present invention, the transmission network comprises a cable television
" network for exchanging the user information, and a two-way multiple access radio system for
exchanging the session information, the central station being coupled to the cable television
network and to the radio system. Although the system can be a dedicated system on a CATV



an ordinary CATV network, or the like, can be transfornmed into a two-way
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central station for storing [ anne ers as assign
sessi ons: according to the present invention, the dedicated control channels are multiplexed by means

=

of time division multiplexing, or by means of frequency division multiplexing, or by means
of a combination of time divisio'n multiplexing and frequency division multiplexing.
Herewith, a well-manageable control structure is achieved for offering the desired control
25 channel capacity. -
| Further embodiments are claimed in the dependent claims, and relate to
- further structural and/or functional features of the system such as the transmission network
being a cable television network, the central station comprising managing arrangements for
assigning the dedicated control channels when receiving a session request message from a
30 user station and for assigning transmission channels to session data streams, the presence of a
common upstream control channel for session requests from user stations, and a storage
means in the central station for storing dedicated channel numbers as assigned to sessions.



The present invention will now be described, by way of exanple, with
referen&g %o t he acconpanyi ng drawi ngs, wherein Fig. 1 schematically shows
an int eVY20PH8 el evi si on systemon a CGATV network as a PGHINGIPO4HI ti pl e
access systemaccording to the present invention, 5 Fig. 2

shows a video server-ﬂ,gp i iﬁv%h% lﬁv\gbeﬁm, %Q%g&{%§gn%m

modem in such a system } hows a user station system Fig.
5 showsreferensedddhe acoompanying idrawing$,cewherein st ati on according to the present
i nvention, and 10 6 .shows a, control channel min
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used f Gletwéik &dBwd-Hayhdiipledecess system accordin%to the ,cal |y shows
an interactive televiSion systemoh a CATV network "as a two-way nultiple
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information i s exchaRiged showsacuset statiors ¢ sudhad syseem,USL to US5 and the
central station CS via the network CTV as a 20, transm ssion network, i.e.
no separate transnis *golﬁﬁi‘%& coden arrangementinJhe user siation accerdiag:tp thehe
user Stp}éd'eﬂ velitio S5, or Set-Top Boxes, are coupled to television sets
TV1 to TVS,f]t&he us&é?ngt ations including fmeans for responding (not shown) to
t hel@entral station Fig. 63hotwsraccontnolichannekmodemadnlsuclba usercstatibnd i nto renote

control units (not wn), of the user stations US1 to US5. The, central
station, or cable h(sagﬁm EE‘?‘“&G ﬁgﬁﬁﬁiﬂ&w m??&ﬁ“s’é? Wé‘ﬂe‘*gﬂf‘b\‘m@li ng
hyper |festgredownst ream si gnals HYS, a central station controller CSC for ‘
generating downstream control signals DSCS and processi ng upstream contr ol
signals USCS fromthe user station US1 to US5, an anal og radio and TV

services providing unit AS for providing VHF band I, Il and Il signals and
UHF band IV and V signals ASS, and a signal conbiner/splitter SC for

cont§ ni ng t he downstFigam schefisticall) Showk P interadtivfefevision! system oh'd LAV t he
upstream contr ol si%gal s USCS to the controller CSC. The video server VS
can be NEWOFKas 3 BYp-Way muliiple;agcess system Inaccording, do the prasenp inveation romprisingn,
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20 transmission netivork, i.e. no separate t_ransmiskion netwo,rké like a telephone network, is
. used. The user stations US1 to USS, or Set-Top Boxes, are coupled to television sets TV1 to
'TVS, the user stations incli:ding’ means for responding (not shown) to the central station CS.
Such responding means could be included into remote control units (not shown) of the user
stations US1 to USS. The central station, or cable head end, CS comprises a video server VS
- 25 for providing hyper band downstream signals HYS, a central station controller CSC for
" generating downstream control signals DSCS and processing ups_treﬁm control signals USCS
from the user station US1 to USS, an analog radio and TV services providing unit AS for
providing VHF band I, I and III signals and UHF band IV and V signals ASS, and a signal
| combiner/splitter SC for combining the downstream signals ASS, HYS, and DSCS, and
30 splitting the upstream control signals USCS to the controller CSC. The video server VS can
| be a so-called multi-media server. According to the present invention, the system 1 is a two-

way multiple access system to which n user stations can have access, m user stations being
active simultaneously, m<n, m and n being integers. For a typical network and application,
n can be in the order of thousands, and m can be in the order of hundreds. The hyper band
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accor di Ngw@eddigedPEG 1 or -MPEG 2 standard, or the like. For a nore
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transfer applications,ndromany other sonteollxignalvincthe ifield 6f Multi-Medi& appltQtiofSSSi ON
requests, cgdmon ontrol channel ,can be used, as will be described in the
sequel . Fi'g“tw 10, {o\he; preset anventen {n-at leastithe ppstreainsdizection, the sessioncanpl e, an

interacti\@c&iﬁﬁw COt | Gostelmt r s 104 Ch i
system according'to the re@@#ﬁxsgﬁ%nﬁgg\gs 'g%‘ll'h%nggﬁs%i%e&#dg‘%%& t}{ﬂlﬁrol
Mul ti - Medichannebi e.gaon @ EDM\(Time Division Multiplexing} basis,con i FDM (Fragpensy TV.
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the custoner can point to the part of the s ing centers
deal ers ardoWnsirearagontrpl ipfarmation ds exakangedavia acdedidatediontrpl chiannel: tTypically; then
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. presentation as to this_car type is shown on_the TV-screen. In an agal _

intéractive way, the pUE‘Saﬁeﬁhoﬁ’&rﬂW vidloa servar ¥iS ingthe systemok. ks am exampld, amn
e ava | AGsRRvETY Hailn bk CATY Torfol i B HeatEL BE SU680 Hoptidin
i nteract i e the/presentiinventioh alsoi iking asablecfor \Gther AVpti-Mediacapplicativns. AhGhtefactive 2
di sk ar "3V session could be shopping TV. Suppose, a customer wants to buy a new car. In the
25 interactive TVSCSSIOI], the TV-screen of the television set TV1 shows a picture of a
shopping center. With a joy-stick (not shown) on his remote control unit, the customer can
point to the part of the shopping centers where car dealers are located. An outline of this part
of the shopping center is then shown on the TV-screen. With the remote control unit, the
customer selects a particular car dealer, and then a particular car type for sale by the selected
30 dealer. When selecting the particular car type, a video presentation as to this car type is
shown on the TV-screen. In an again interactive way, the customer can request additional
information, and can make his buying decision via the remote control. The video
presentations are available from the video server VS. For implementing the described
interactive TV session, the video server VS comprises a storage STO, e.g. a disk array
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Fr equenchannel manager CM1 further communicates the channel assignments to the unit
which, on its turn, communicates the channel assignments to the user stations. For this
purpose, an link X25 is provided, coupling the video server VS to the central station .
controller CSC. For communication between the video server VS and the central station
25 controller CSC, a well-known packet transfer protocol X.25 is applied, makmg the video
server VS independent from the control channel transmission network. _
- - Fig. 3 shows a head-end control modem as the.central station controller
CSC in the system 1 comprising a switch SW1 which is coupled to m, e.g. m=200,
downstream dedicated control channels comprising respective. FIFO-buffers (First-In-First-
30 Out) and modulators F1, M1, F2, M2, F3, M3, ...., Fm, Mm, the modulators M1 to Mm
. being coupled to a combiner COM of which an output provides RF (Radio Frequency)
signals representing the dedicated downstream control channels DSCS. The downstream
control channels occupy a frequency band of 25 MHz, e.g. 149-174 MHz. The central
station controller CSC further comprises a splitter SPL, an input of which being coupled to




signal s representing the dedicated downstream control channels DSCS. The
downstre ontrol .channel s occupy.a. frequency band of 25 MHz, e.g. 149-174
MHz. The %:T‘éfs station control | er CSC fyrther conprises BCTABOSION34  SpL |
an input of which being coupled to 7 the network CTV so as to process
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st at i ons availablé.oWhen lacuser station UiS1stoi ST has a sessipncrequest feroapening an interactive
TV session, it transmits a session request message to the central Station CS via the common
upstream control channel UCC which is monitored by the channel managing arrangement
CM2. Since all of the n, e.g. n=1000, user stations, which may have access to the network
25 CTV, use the upstream common control channel UCC for transmitting their session request
" messages, collisions may occur. In case the channel managing unit CM2 in the central station
conu'bller CSC notices a collision, it transmits a message on the downstream common control
channel DCC to the involved user stations to inform them to retransmit their request message
- after a randomly selected waiting time. If a session request message if properly detected by

30 the channel managing arrangement CM2, it assigns an available dedicated upstream control
channel and an available dedicated downstream control channel to the requesting user station,
the storage means STM being updated so as to keep track of the assigned dedicated channels.
The central station controller CSC transmits an acknowledgement/assignment message to the
requesting user station via the downstream common control channel DCC, the message
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interface, and the channel modem CCM is coupled to the decoder arrangement DBOX via a
V.24 interface, also known as RS-232. A session indicator line SIL (1 bit) indicates whether
or not a session is going on. o '

Fig. 5 shows the decoder arrangement. DBOX in the user station US1

25 according to the present invention. The decoder arrangement DBOX, which operates
independent of the transmission network due to the fact that all transmission network
dependent equipment is put outside the decoder arrangement DBOX, oompnses an MPEG
demultiplexer MPDX which is coupled to the demodulator CADM via t_he T1-interface. The
MPEG demultiplexer MPDX submits demultiplexed audio-information to an audio decoder

30 ADEC, and submits demultiplexed video information to a video decoder VDEC. The decoder
arrangement DBOX further comprises a graphics generator GGEN for locally generating
graphical information, a.video combiner VCOM combining the decoded MPEG video
information, and the locally generated graphics. A so-called Scart interface SCIF is provided
in the decoder arrangement DBOX for providing audio and video signals to the television set
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arrangenent ” DB and the control channel nodem CCM via the V.24 interface.
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CCM and the denodul ator CMDM to the common contr annel s
respect i TTL taties the modulator CCMaandhthesdemadutatorocGMDMUtosthe commongscontroP0 ¢ he

central stati Vi upst r.eam £omMmmo ntrol gchannel UCC for opening
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such an acknow edgenent is
interactive TV session. If the session request message is acknowledged by the central station
' CS via the downstream common control channel DCC, such an acknowledgement is
accompanied by assigned dedicated control channel numbers, both upstream and downstream.
Thereupon, the controller CCTL tunes the modulator CMM and the demodulator CMDM to
25 the assigned upstream and downstream dedicated control channel, respectively, and actuates
the switches SW3 and SW4 such that the decoder arrangement DBOX is coupled to the
demodulator CMM and to the demodulator CMDM for exchanging session accompanying
- messages with the central station CS. If the session is to be closed, the decoder arrangement
DBOX transmits a message to this end to the central station CS, and renders the line SIL
30 low. ' '




acconpani ed by assigned dedi cated control channel nunbers, both upstream
and do Ther eupon, the controller CCTL tunes the CwW and
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that th Jer arrangement—BBE%—s couplied to the denodul ator CMM and to

t he denvdul ator i |l sessi on ‘acconpanyi ng nessages with the

- central station gwnmm;maﬁjﬂﬂﬁls to be cl osed, the decoder arrangenent
DBOX transmits a nessdgettonths S»end to the central station CS, and renders
the line SIL 30 |ow 10 CLALMS: 1. - A two-way multiple
access conmmuni cation system (1).conprising at |east one central station
(CS), a plurality of user stations (US1 to US5), and a transm ssion network
(CTV) for exchanging at |east video information conprising user information-
I n sesshons between t rRultipieXdccess &t b to
Uss) , arll"d for 5 excfg%{;’%&s@gﬁm 'accodr?p@]l;i ngﬁéggﬁgl?ﬁ?m;%%
char act ené eentral station(C8), d plusality of aserustations £S5 ite &I85) pandoa transmissiomsni ssi on”

network (CT\) . sessjon .acco nyi,ng. cont r.ol infarmation,i.s-exchanged -
via a dB ég}giﬁﬁachmg%g&ﬁmgommmmmpnmgw M‘-’M"Hﬁpt i pl e

access GAgHY béMeeR the ¥t station {CSPirit the user Sthtiond (US1MBUSS)) aild For i N 2

downstream di rection of the transm'ssion network. (CTV), the session 10

accofipaexdhangiog sessitn accompanying control dnformation) characteriged)in: that at leastrin@n

channel S . 3. . - - wh t el C i qon
<ot om PRSTSHR.Girehion of she pransypssion phIORR AT g s L SROnBRITHE chfibur”,
(CTV) i nformationtis erbifinped oia d)dédicatéd control channel (SCSR- way nul tipl e access {§
comuni cation system (1) according to clains 1 or 2, wherein the

transni 8si on net wor k A SNgnwaysguldiple tCOmIpRmication systamy (1) @coopding 4p claim

exchangin o | Welpm _ W = %'E- . t'd&ngrlﬁam | ystem
(GSM fgf q’é‘%ﬁ%ﬁ%‘%@%?ﬁ@%ﬁ%mm '%éuncﬂent_ra S a'id(i)‘!ril el ng
(Coullf\lobedammﬂaﬂymglﬂoﬁubhhﬁomﬁtion-iﬂ etoihangii(( ¥id ) dedivdtedccontrel chehinel @SCHN - )
GSM . 3. : A two- 2 tiple access, communi gation system.(1
accordi#g to clains ﬁ,t\!gv@yd\ﬁ%pru - i??"!'ﬂ'é'“?@r?PrsXng'tQSiW’éé)m g
conpris fyhetbin W&Tﬁﬁ Gletiork {CTV) 35 d VaBIR teletHdibh detwoAESi gni ng a
dedi cat g?r?ﬁs‘ﬂ eamcdcigntro Cﬁggﬂﬁfgfbr( SCS) and/or dedi cated downstream
_control 4channel  (Aseswayomultipissaccessseommunication: systere(l) ageardingdo claimsd or
sessl oN ol Ghefein e Gansrssion hatwork E5mprises 3 dabfk felévisidr’nétidik (CTV) for
15 exchanging the user information, and a two-way multiple access radio system (GSM) for
exchanging the session information, the central station being coupled to the cable television
network (CTV) and to the radio system (GSM).

5. -~ A two-way multiple access communication system (1) according to claims

- L,2,3 or 4, wherein the central station (CS) comprises a first channel managing
20 arrangement (CM2) for assigning a dedicated upstream control channel (USCS) and/or
dedicated downstream control channel (DSCS) to a user station (US1 to USS), when
receiving a session request message from the user station (US1 to USS). |
6. A two-way multiple access communication System (1) according to claim
5, wherein the session request meséage is received via a common upstream control channel
25 (UCC). '
7. A two-way multiple access communication system (1) according to claim
6, wherein the central station (CS) comprises storage means (STM) for storing assigned
dedicated upstream control channels (USCS) and/or assigned dedicated downstream control
channels (DSCS). o |
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A two-way mnulti pl e access communicatigon system according to any one of
t he cl ai rfpultiplexing, ofby meansiof a combination® ntemdwmgn amultiplexing and frequenrgyor

audi o anc“1 iohm ﬁ@&“{ formation. 11. A two-way nultiple
access cormmuni ca Stem (1) according to any one of the clains 1 to 10,

whi-ch is H.mul ti-nedi aAstym-way niltiple access communkanomtystémsm)almrdmglﬁ ahypr
use in a two- ti.p access ommun| athn S stem

| east Vi mqﬂﬁéﬁﬁwa rfﬁeegerrm Qrmanam, i a)ﬁm& %}&Bm and/or
sessi Qgs%nﬁﬁﬂn#} central station (CS) and a pl urallty of user stations
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transni ssllon net wor k ( &TiwWo-wap amultipleraceess comniunidation systemt(1 paccording ¢m agy"S)
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transm ssipn network. A central stauon (CS) for use in a two-way multiple access
communication system (1), in which at least video information comprising user information
20 is exchanged in sessions between the central station (CS) and a plurality of user stations (US1
to USS) which are coupled to the central station (CS) via a transmission network (CTV),
characterized in that the central station (CS) is arranged for receiving session accompanying
control information via a dedicated control channel (USCS) in an upstream direction of the
transmission network.
25 13. A central station (CS) according to claim 12, which is further arranged
for transmitting session accompanying control information via a dedicated control channel
(DSCS) in a downstream direction of the transmission network CTV).
14. A central station (CS) according to claims 12 or 13, which comprises a
first channel managing arrangement (CM2) for assigning a dedicated control channel (DSCS,
30 USCS) to the session, storage means (STM) for storing the assigned dedicated control
channels (DSCS, USCS), and a second channel managing arrangement (CM1) for assigning a
transmission channel to session data streams (DTA) at a received session request message
from a user station (US1 to USS), .
15. A user station (US1 to USS) for use in a two-way multiple access



25 13. A centrél station (CS) according to claim212, which is
further d for transmtting session acconpanying control information
via a dﬂ%@pgﬁ control channel (DSCS) {pn a downstream dPCEABPHIMYK t he
transm ssi on network CTV). 14. A central station (CS) according
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A user station (USl to US5) ‘for use in a two-way nultiple access 12

comPunTequesiomesspge tnthe central stationc(CS): and;upon reerption of session assigoment data,ng
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t hat t?ﬁﬁggr- station (US1 to US5) is arranged for transmtting a session 5
reques age to the central station (CS), and, upon reception of session
assignnent data, is arranged to transmt session nessages to the central
station (CS) in an upstreamdirection of the transm ssion network (CTV) via
a dedi cated session acconpanyi ng control channel (USCS). :
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