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Field of the invention
The field of the invention is telecommunications, and more specifically, the use of
Asynchronous Transfer Mode (ATM) technology to transport cell based information over
a physical medium (layer) in which a single network point connects to multiple devices in

20 a point-to-multipoint configuration.
Background of the invention

In ATM distribution systems, the physical layer is defined as a functional

group comprised of hardware, software and transmission media which converts an ATM
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PCT/ US96/ 14498 cell streaminto bits to be transported over the
tr ansni ssi on medi a and supports the transm ssion and reception of
these bits. Exanples of transm ssion nedia are optical fi ber, coaxial

cable, free spwoo7osmg tw sted copper pairs. Once the data i SPCTASsN4H08 ed
over the physical layer it is presented to the next |ayer, the Asynchronous
Transm ssi on 5 Mode (ATM layer. At the output of the device, the data
can be present edellsteeam intonbsiesrto be transpofted aver tiiesasmission needia/dnid Gpposts ithe

Uni versal - Test & Operations PHY Interface for ATM (UTOPI A) as
described by t herafshiiksieii 4 reception of these bits SIEXaipRS 8D tHasyhissiohmdditeare optical
devel opnent of ATM technol ogy, there have been advances in

Fi ber - t 0- t he- Cutfibex, cbaial chbIe ) fied Save, iad WikeH codét fAifs. ADite TR RE IsRehnbgorield ©

10 tel ephone central office via a network of optical fibers connecting the

central office lger the physitaliaé iPRIpAREHtePR RE ?ﬁg%jﬁﬁ%gh RroA6us FrakMiksion

Units (BNUs) which in t'urn connect to scriber residence via a

coaxi al cable t Vi ' resigdence via a assive
splitter and ?n%ﬁégg%gﬁ?%?' vﬁqﬁen%ﬂp‘{tﬁ?f}ﬁé%gmﬁ @E%%WE“”&F@A% g npmbery
routed to the re§i depce vi a J ngl axi a{ cabl e connecting the residence
to the BNU, but oF#% ’Baggfavgmﬁg%'&smweﬁa Test froHperatians PHY Interfage §ordTMon
arriving at nultj lﬁ devi ces, each whi ch nust have the ability to
det er ni ne whi ch(gi2 14)cas described by e ATMEaremy ar devi ce. Li kewi se, when

devices transmt fromthe residence to the BNU the BNU nust have a
nmechani sm f or det er ndimulancousywish the,devslopment: of A TMfteshmalogyrtheva dave beea i t t ed

from When ATM transm ssion techni ques are used, the
information is dvan¢es it Fiber-to-the Xurly FTEC)ibchnblogy itt which dehcesaits amnediedio the
known as the Virtual Path Identifier (VPI) and the Vi rtual Channel

| dentifier (WL jelephitnes déRiraloofficeAGh afnemVotl of GpticBEfibeeSébnhectiflf Ry dEhid@l dehe: to
destination of a particular cell, but when a passive point-to-nultipoint
net wor k whi ch dsiagie network péin6@aed Broadbahd Nefvébre Unftd SNOS) WRERR dulil iifiedt So
part of the physical |ayer cells destined for a particular device wll

gr rive at nulti plequisleMbéraesidniey vid@ doRfialtable! Sfdoo\thd\GevilRY i @i résiiflce via a
passive splitter and in-home coaxial wiring. In these FTTC networks, signéls can be
routed to the residence via a single coaxial cable connecting the residence to the BNU, but

15 the passive network in the home results in information arriving at multiple devices, each
which must have the ability to determine which signals are for that particular device.
Likewise, when devices transmit from the residence to the BNU the BNU must have a
mechanism for determining from which device the information was transmitted from.

When ATM transmission techniques are used, the information is in the form of

20 cells which contain addressing which is known as the Virtual Path Identifier (VPI) and the
Virtual Channe! Identifier (VCI). The VPI and VCI fields can be read to determine the
destination of a particular cell, but when a passive point-to-multipoint network which does

not contain switching or routing capabilities is part of the physical layer cells destined for

a particular device will arrive at muitiple devices. Having the ail receiving devices read

2.
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PCT/ US96/ 14498 all of the cells to determ ne which cells are actually
destined for that device fromtheir VPI NCI values results in an
inefficient means of cell discrimnation and will require addi ti onal
cell processinenpmpi ity at each device. An additional proPCEUS%1#498s i n
t hat in the reverse direction on the point-to-mnultipoint network the
devices will transmt cells 5 to a single receiving point, and that

recei vi ng poi nallof the celis tobdeteainine witclledlisiard avaiafly destined forwhnt devics frgmnbeir ng
device the cells were transmtted, w thout inspection of the VPI/VC

val ues. VPI/VCIQaued restili€ingmahefficient mieanp 6Ecetindiscrimisation and msll kequire ovi de
one or nore enbodi nents which permt the transport of ATMcells over a

point-to-multi %iﬁ%mﬂ@éﬂ"ﬁ'o&s_siﬁh‘%ﬁbaﬁﬁit} BQagh delibe® NP LN problemm fakfses in that

Anot her goal o present 1nvention 1s to provide one or nore enbodi ments

whfch resul t i g e BiCH: lechhV i ik BoliPihuiBEint AERBAGHY BEvices il Minsmit cel

i npl emented in 10w COS nono IC 1 ntegra circurts provi de

di i"m i f . | h t.h hv.s.i |. . | | ]

Doi g U1 oot BT e sibete et point and 18 fedsiFing Brint wit norhéBhis o RBRERBe BR
the VPI/VC fiel ithi.n th | | L . . .

Sy of t he WIPHETHNE dovics the calls were ransmited WithepLamEgiPngf B NPYY Sl ch

cells are received froman ATM network at a single network point with
addressing i nf ¥AlHe%i on contained within the VPI/VCl fields 20 of the cell,
bits within a specific field within the cell called the Generic Flow

Cont r ol (GFC) Onepfithgrgoals of thepresontinvgntionlistto pravidechnetor more embotliments
for that particular cell. The cells can be transmtted across a

poi nt -t o- nul t i pvhichtperaitwier transpare bf ATM todls ovena miintrte-mwudtijoint network, subh escthetes
in a FTTC system where nultiple devices wthin a residence receive all of
t he i nf or matt0oendounwfed ik FITC.0 that residence. At the devices in the

resi dence the G-C 3.

- WD 97/ 09799 Another goal of the present invention is to provide one or more embodiments
. PCT/ US96/ 14498

which resuit in a physical layer in which the transceivers can be implemented in low cost
monolithic integrated circuits which provide discrimination of cells such that the physical
layer supports cells being transmitted over a point-to-multipoint network without

15 examining the VPI/VCI fields within the cells.

Summary of the invention
In an ATM distribution system in which cells are received from an ATM network
at a singie network point with addressing information contained within the VPI/VCI fields
20 of the cell, bits within a specific field within the cell called the Generic Flow Control
(GFC) field are set to correspond to the destination device for that particular cell. The
cells can be transmitted across a point-to-muitipoint network, such as the coaxial network
which exists in a FTTC system, where multiple devices within a residence receive all of

the information transmitted to that residence. At the devices in the residence the GFC

3.
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field is used to determine which cells are destined for that device,

wi t hout having to exam ne the VPI/VCl fields within the cells. The G-C
bits are subsequently reset to zero before the cells are passed from
the device to a user termnal, thus the details of the physi cal | ayer
are not passewotse/nyioe ATM | ayer. 5 For cells transkEU9¢14488 t he
reverse direction, fromdevices to a single network poi nt over the

mul ti poi nt-to-point coaxial network, the GFC bits are encoded with

i nf or mati on cofielddpusedite getemning which cpldsarp dassiaed for that devies. gyitheus bayingdoi ce.
When recei ved at the single network point, the originating device can
be determ ned examineathe VRINGEI figlds within theecetlnCThe GFC bitsiage subsequentlyi igset it zero

useful in nmorMitoring the traffic fromdevices and 10 determ ni ng which

devi ces shoul dbéfereahéeoélsdirepassadsfrom thet device a0s Wher termindbethuothe idethils of the
network. As in the forward direction, the G-FC bits can be reset to zero

when i nformati Pﬁysical layérarP At RS the TNINRe\TM | ayer so that the details
of the physical Tayer are hidden from that (ATM | ayer. 15

Brief descrigtion Oﬁ#&ﬂﬁ%ﬂ&ﬁﬂ the reverse directibh S d@wéé&q}g? sthgle nert]\g?r\i,:\n Kk

Fi ber-to-the-Curb networ a poin o- mul t1 pol nt coaxi

connecting the_Broadband twork Unit (B W Ices in th esl dence.
Figure 2 shovvsp%nm&%}?é?%P%"%}é‘rﬂ?ggfgé"y%%w%%ﬁm'{cﬁ&&\‘fﬁes at
the end of the, ETTC network. .20 . Fiqure shows.an, ATM ¢el | and the
fields within Migrmatip corresponding to the ﬁ?"g‘iﬁr‘%‘“ﬂ’q of tﬁg opginaing fevice; Wogn regeived
field designations., . Figure 5 shows a hybrid fiber-coaxi al
network with aaifhe snglesenyark poigt. the erginating device candie detarmingd by sxamigation of

Coaxial Termnation Unit (CTU) with devices in the residence.
4 Vibe GF¥Q birs oThis information is useful in monitoring the traffic from devices and

PCT/ US96/ 14498
10 determining which devices should be granted permission to transmit on the coaxial
network. As in the forward direction, the GFC bits can be reset to zero when information
is passed back to the ATM layer so that the details of the physical layer are hidden from

that (ATM) layer.

15 Brief description of the drawings
| Figure 1 shows a Fiber-to-the-Curb network with a point-to-multipoint coaxial
network connecting the Broadband Network Unit (BNU) with devices in the residence.
Fiéure 2 shows a FTTC network connected to an ATM network with devices at
the end of the FTTC network.
20 Figure 3 shows an ATM cell and the fields within the cell.
Figure 4 illustrates a table of GFC field designations.
Figure 5 shows a hybrid fiber-coaxial network with a point-to-multipoint coaxial

network connecting a Coaxial Termination Unit (CTU) with devices in the residence.
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Description of the preferred enbodi nent or enbodi nments Figure 1
illustrates a Fiber-to-the-Curb (FTTC) network which delivers

t%el econmuni cati ons services to a residence (250). Services are provided in
the FTTC network shown in Figure 1 via a Broadband Digital Term nal
(100) which i svconeest ed to 5 a Broadband Network Unit (110CTAUS6/H498
optical fiber (200). The connection to the resi dence (250) is made by
a BNU physical l|ayer transceiver (120) which is connected by a coaxi al
drop cable (210) to a spDescriptionxfihe phéferred smbodiment ovl embodiments nor e

devi ces (140) via in-honme coaxial cable (230). Each device contains a

devi ce physical | ayeFigure | illiishats aFibesto4hk0rb (FIEC) rétawurknwhicin delivessces f or
thi.s network are illustrated in Figure 1 and 10 are the UNl interface

(300) on the cogjgbsthmémbitons Stvicdiao direkiliehcs (Hsey.f S&Qlcéﬁﬂr@)pr@\ﬁdédhﬁ the FTTC

out put of the device. The User Network Interface IS a speC|f|cat|on

whi*ch covers t ,.mﬂge Is

to the ATM I ay eetw&&%hmmﬁs{gsl ureli}saqbﬁlE an %E@%@D‘g nnk s
I dent t cal | n S |on of
dentical 1o paiisint '*k%\z'ef} mi@naaa" mﬂﬁﬁ fsé"‘%?ﬁ SERRARRD B,
Generic Fl ow Control n t eI | s as t S pass

t hr ough t h‘@”ﬂ%&éi) #4%!%%%“1 }Wé“’g a&p ‘Q’)!E} h iscoppegipd by
external ATM net wor k (150) via an optical_ fiber (200) whi ch

i nt er connect s ta:@amkﬂmtcmpﬁz fha FMWBE@QHUBWH is conneqtpd §010RE OF Bj05E flesrices DT
(100). An optical fiber connects the Broadband Digital Term nal, BDT
(100) to the Br{dddodaih-hanecoakialiedbie «zsqn)aaomammmmeahml layer
(220) via a 20 coaxial drop cable (210). The splitter is connected to a
devi ce (140) vitransceiven{130)e The relevantinteafacessfor this(1:B00rk afthiblubtiatéd indigwre d and
shown in Figure 2, and the UNI interfaces (300) and UTOPI A interface

(310) shown i0n dre ther GNP interfack (300 antheadatibicable 2ho tie UTOPIAintetfate (310) at the
The content of an ATMcell (320) as shown in Figure 2 is further

illustrated in gutput oFtittefics. 1R Bsep Neavdik IbriftEM R lis & SpecifiiitioncWhick B6vers

fields defined: the Generic Fl ow

PCT/ Usos/ 14495 Tt PARRBERF tie ingerface from s Physical layer b0 e A Y ont i £ er

field (410), the W rélElﬂ'L Z%M@s ah?ﬁ‘i‘c' Je't\%rk and is identical to that shown in Figure 1

with additional representation of the status of ATM cells (320), prepended ATM cells,

15 (380) and the Generic Flow Control fields (400) within the cells as the cells pass through
the network.l Celis enter the FTTC system in Figure 2 from an external ATM network
(150) via an optical fiber (200) which interconnects the ATM network with the Broadband
Digital Terminal, BDT (100). An optical fiber connects the Broadband Digital Terminal,
BDT (100) to the Broadband Network Unit (110) which connects to a splitter (220) via a

20 coaxial drop cable (210). The splitter is connected to a device (140) via an in-home
coaxial cable (230). The FTTC network shown in Figure 2, and the UNI interfaces (300)
and UTOPIA interface (310) shown in Figure 2 are the same as those shown in Figure 1.

The content of an ATM cell (320) as shown in Figure 2 is further illustrated in

Figure 3 where a 53 octet ATM cell is shown and the fields defined: the Generic Flow

s.
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(42Q), the Payload Type field (430), the Cell Loss Priority field (440),

t he Header Error Check field (450) and the cell payload (460).

A first enbodinent of the invention is the FTTC network shown in Figures 1
and 52 in which ATMcells (320) shown in Figure 3 enter the Broadband
Digital Term Ws197/09799 BDT (100), and the Generic Fl ow Cont r BFT/P$61¢#98 400)
of the ATMcells (320) is undefined. The actual bits may be set to
zero but the content _of the field is not relevant to . this enbodi nent
at this stage. CRntrehelg(40MNnsan YimalPaty Idensifier feld ($Bothe ViguadiGhanne), Idengtier

Generic Flow Control field (400) are set to an devi ce nunber which

corresponds t o {430, the Paylead igldh 430)sthe frell Loss Frintity Sald{44Q)¢ the(Headgr Error
addition, a prepend field (401) is added to the ATMcell to forma
prepended ATM €hetk {icl8 @450) ahd therceld paylodd @6Q). (401) i s used for routing

the cell fromthe BDT to the appropriate BNU physical |ayer transceiver
(£20) . This prependAl fifspéniddiment df theGavetio isfth® FTE0 wetwrk Eho¥roini Fi W@

can be determ ned fromthe address infornmati on contained within the
Virtual Pathsl g§ptinidneA T @ligl (3205 sctvkCh Ffifle Yiehict #le Brbadbasd DIt rérid
field (420) |5n t he ATM‘l(;l(gﬂ‘%h gz%’? As shown |yr‘13 ¢ Fi gure 2,5§el+sl§g’avi ng

t he Broadband Rirgd ' . e ' l. ow
Control field Ogl&s))é}ﬁ? (E)ﬂ e(c%tlfﬂreggﬁ)a m(jép%l @Yﬁ(ew&fqﬁﬁﬁgyﬁ oeé (?%dj i¥
destination devi The .cells are received by the adhand_ Networ k.
Unit, BNU ( 110)““‘;%‘&‘% The el i iy Be Sed 18 300 5 %B?HEQE;‘{‘@‘E fieltis Ririevant to
coaxi al network .conprj.sed of .coaxi a r cable (210), a splitter (220)
ona i - hone. colif STOYmI & Sutsasor vt G5 AedbmdDiagalr teminel 000} Bs i nt
Network Unit, BNU (110) over the UNl interface (300) have the Generic Flow
Cont r ol f fGeneriq Hlow)Cangxol figlhd; (A @ ©t taqan device aumberwhich orrespends to the
destination device. Since nultiple _ devices can be connected to the
coaxi al net Wor Mevieshrunahen of the destinationdevies| (140)e| In additoy, 4 prepend fields@@1)ig added
device to determi ne which cells are destined for that particul ar device. An
6. W0 the/ATM el to form a prepended ATM cell (380). The prepend field (401) is used
PCT/ US96/ 14498 | nportant advantage of this enbodinent is that it is
not necessary for routing the célhfrondithé BT to the appropriate BNU physical layer transceiver

(120). This prepend information and Generic Fiow Control field information can be

determined from the address information contained within the Virtual Path Identifier field

15 (410) and Virtual Channel Identifier field (420) in the ATM cell (320). As shown in

Figure 2, cells leaving the Broadband Digital Terminal, BDT (100) have the Generic

Flow Control field (400) set to correspond to the device number of the destination device.

The cells are received by the Broadband Network Unit, BNU (110) and are transmitted

over the point-to-multipoint coaxial network comprised of coaxial drop cable (210), a

20 splitter (220) and in-home coaxial cable (230). The cells passing from the Broadband
Network Unit, BNU (110) over the UNI interface (300) have the Generic Flow Control
field (400) set to indicate the device number of the destination device. Since multiple

devices can be connected to the coaxial network, the Generic Flow Contro! field (400) is

used by the device to determine which cells are destined for that particular device. An

6.
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Chanpel ldentifier field (420) or the Virtual Path Identifier field (410)
to determne if the cells are destined for that device. Using the
Generic Flow Control field for addressing in a point-to-multipoint
environment results in physical |ayer discrimnation of the cells as 5
opposed to ATMvbaymeg7esli scrim nation of cells. The UN i nterf REI/USI6/14498
specification is adhered to at both the exit of the Broadband Network
Unit, BNU (300) and at the device (140) i nput, since there are no
addi tional fi el ilsportintativantageaf thislembedimentis thanét is notneressdry tdvexamine thel Mirngad
(140) cells can be presented to subscriber equipnment using a UTOPI A

interface CRaithe] IdehtifiertfleRi (@20)cor the Virtual Pachtidentifibe fidld (41006 ddrertsinesifithet O
zero, since the cells have 10 arrived at the FTTC network term nation

point. It shoul &lﬁ%r@é&hﬁé@ﬁ?kﬂaydéﬁﬁeeq}&ﬁ% e Generic FleWEdnfrol ﬂEErfBﬁE&lréEﬁM% in
exj st *i nsi de the Broadband Network Unit NU (300) or the Br oadban

Di fital Term na% Héﬂ]?g%/-lg#x]sﬁgogt envnronmeﬁt??r ks dél{l){sﬁzﬁl ﬁ%?%cﬂﬁ'ﬁan&ﬁb the Rkffs as

transmitted in I rection I ces using a
sim | ar addregsin e e 1
direction in %hf’%‘%’s%ﬁ% W'ﬁ“ﬁ%ﬁﬂﬁﬁg? %éehl efﬁ‘sw %%&Léasbgmﬁ%}{ oﬁ? adhersed
Generic Fl ow trol | d |ve
2t Che BNU It i 10308 e e of e Bgundberit Nemwori sy B (308} a0d af e Sewpy Qb
originated. Information with respect to the origination of the ceIIs
can be used by MpEtBiDee thereare po additional fieldsadded to gieATM cell. Attheouputafshe of
the cells to the ATM network. An alternate nethod, in which the BNU 20
keeps track of devies(14@)\qcelis can berpresented to subseribegn equipmens ysing e ADFOPLA intenface
and correl ates the arrival of each cell with the grant is possible but
much nore conpl €40), with the Generig Klawi Control fieldd{d80) bits setrtdy eeroj sincecthe callyhiaveed at
the ATM | ayer, the Generic Flow Control field bits can be returned to

zero for tranenmagiiedat the RITE netvidrRtermination point. It showld be addifdiay notea than a
possi bl e addressi ng schenme which can be enployed in the first

7. VOUTGHIA 4fi@rface may exist inside the Broadband Network Unit, BNU (300? or the
PCT/ US96/ 14498 enbodi nent and whi ch gi ves neani ng to each of the

possi bl e val ues gfRpad Di ?ftaltﬂ?mmal 106pnbi nations of the four bits in the
Generic Flow Control field Fromt I'S tabl e it can be
In this first embodiment cells are transmitted in the reverse direction (from devices
to a BNU) using a similar addressing scheme to that used in the forward (BNU to device)
15 direction in which the device number of the device is encoded in the Generic Flow
Control field of the ATM cell. Although all cells arrive at the BNU it is useful to
determine from which device the cells originated. Information with respect to the
origination of the cells can be used by the BDT as well, but is removed before
transmission of the cells to the ATM network. An alternate method, in which the BNU
20 keeps track of which device it has granted transmission authorization to and correlates the
arrival of each cell with the grant is possible but much more complex. If the origination
device number is not required at the ATM layer, the Generic Flow Control field bits can

be returned to zero for transmission to that layer.

Figure 4 shows one possible addressing scheme which can be employed in the first

7.
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seen that in both the downstream and upstream directions the deci mal val ues
of 2-14 in the Generic Flow Control field correspond to the device
hiunbers of the devices. In the 5 downstream direction, an all zeros
designation (decimal zero in the CGeneric Flow Control - field) in the
Generic Fl ow wogelefiel d i ndicates that the cell is intendsrrnisss/14498
broadcast to all devices, while in the upstreamthe all zeros
designation indicates that a device is attenpting to sign onto the

net wor k and hasmbodimgstt and edhich/gislesamelmingtte eachndfahe pdssible values érallrafithesal ue of
15 is reserved for special purposes. 10 An second enbodinent is to

use a hybrid f céfbinsivhs of thefodriitskn sheoGenetic Flvav Qomrol field. SFrowthisnatie §¢ak b,
in which signals are transmitted in a sub-carrier division nultiplexed

formfroma calded dht 3 b6t the Govaidttednt @40 GpsREAIR dirdQidhs HieVedimaPPithes ¥ 201408 -

Signals from the node (203) are transported to the residence (250) via

a‘network of c ' : I L L 2 ap 43)
and coaxi al drg%)@(;:%f’é zglg?ﬁgﬁlfgehd %ogfle#é(%tas%Fg@i%&h@é%ﬁgﬁékw%&th%n
unit (223) at the side pf the_h whi.ch nt ali ns._podens, . f . receiving
and transm t11 Aevaskeam diectoh an allZechs crsilmalith (ectizalerg I hs enesic gty Gaptrol
uni t al so_cont.ai ns_.a coaxi al, term najion unit physical yer

transcei ver ( 25?'}61 fip the; g%ﬂ?g’ﬁﬁ(‘f‘?' ﬁgmm}rgeﬂ?mdms &é&@?#‘iaj ipteged fer proadeast a o)
within the residence via_a splitter (220) and_in-home coaxi al cable
(230). There efll devices. while mﬁem)ﬁ@amah@@} zeges dasignation; indicates thataodevicglis 20
termnation unit (223) and at the entrance to the device (130). A UTOPI A

i nterface (310pttemptingds sign ontetthe neswork andthas hott et regeived @ device number. The | n

t he second enbodi nent shown in Figure 5 the point-to-nultipoint network

exi st s bet weendédimaloaduel of| 15tis reserved foyspecial purposkst he devices in a simlar
fashion to the poi nt-to-multipoint network which existed between the

BNU and t hel@levi cesAnA&cond einbediment is to use a hybrid fiber-coaxial network such as the one
8 WO 97/ 09799

PCT/ US9 6/ 14498shown in Figuré 5, BWRich Bightls areiRndaited inCa SubQiirie? Wivisibn muRipibxbd
used to indicate the device nunber of the device for transm ssion to
that device, agfm' &GRSR hbiddnd Bahd #RM £Rodd203) il &Ptichiiber. Signals from
the node (203) are transported to the residence (250) via a network of coaxial feeder cable
(213), amplifiers (233), taps (243) and coaxial drop cable (210) which connects to a |
1S coaxial termination unit (223) at the side of the home which contains modems for
receiving and transmitting data to and from the head-end. The coaxial termination unit
also contains a coaxial termination unit physical layer transceiver (247) for transmitting to
ax;d receiving from devices (140) within the residence via a splitter (220) and in-home
coaxial cable (230). There exists a UNI interface (300) at the exit of the coaxial
20 termination unit (223) and at the entrance to the device (130). A UTOPIA interface (310)
exists at the output of the devices.
In the second embodiment shown in Figure 5 the point-to-multipoint network

exists between the coaxial termination unit and the devices in a similar fashion to the

point-to-multipoint network which existed between the BNU and the devices. As in the

8.
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mul ti poi nt coaxi al network. The addressing schene shown in Figure 4 can be
used in the second enbodi nent. 5 A neans of realizing the
first embodi mrent on a FTTC network such as the one shown in Figure 1
is to utilize a BDT which receives SONET type signals containing ATM
cell s from anwblddoemdwor k cells on an optical fiber using anPCIDUSHE/14498
transm ssi on rate at 155.52 Mo/s. Wthin the BDT information in the
Virtual Path Identifier field and Virtual Channel ldentifier field of
the cells is efastiembodimentabeGeneric Hlove Gbatrol ficdd isarsed Oindicate the device nhmber of
cell. The information for the prepend field is calculated fromthe VPI/VC
fields and the tiy davivedor Ramaliisidnite tHab evick)afdteception frvui that duvicedinlthd poifte-
appropriate BNU physical |ayer transceiver and corresponding coaxi al
drop cabl e. Thenfiigdind ddatilinetCiR! I The addressﬁigoseh&m}fo% if Figute £68h BSised th thbe
appropriate device nunber to correspond to the destination device. The
tabl e shown i N sEdogt difdfe. € utilized to realize this 15 enbodi ment.

In this enbodi ment cells are sent fromthe BDT to the BNU on an opti cal

fiber u |ng a 5
simlar but et 8’5\% mﬂgs%cfiﬁfr&“%hm‘? ?@F‘feco éggﬁéérﬁﬂg% ﬂ}hgg"‘% he
resi dence from he B r the.co . adr at.ure
Phase Shift Ke t'@ ﬁﬁ&?‘é‘f%ﬁéﬁmﬂa‘éﬂmﬂ@i@%ﬁaﬂwﬁ HPIRIRE ot
51.84 Md/s on a 622 08 MHz carrier. At the devices, the Generic Flow .
Control field iATMsels fromaatMinesvark cellson an opgical fi be&v#m%ﬁbﬁpcﬁod@namae%sed
by that device and passed to the UTOPIA interface or_if it should be
di scarded. Brod@leatiS%:3d &b’s Within thecBRRiinfermasion im the| Virtpal [Rethddentifies figld ande
processed by all devices. Traditional digital | ogic can be used to
per form the di MnbatiGhannedidentifier field of theealipia sxaminedtot deterpinePtha destination

WO 97/ 09799
PCT /' US96/ 14408 device forithdteell.aTte infoeméationcfor the fprependieldriotaldulatdifrom theVPI/VCI
zero. This function can al so be acconplished using digital |ogic.

I n tEe rever se figlds@d i prepent iSadied td tha ATM célbth repithecs b theRpphsprid@\BNES
to the

physical layer transceiver and corresponding coaxial drop cable. The bits in the Generic
Flow Control field are set to the appropriate device number to correspond to the
destination device. The table shown in Figure 4 can be utilized to realize this

15 embodiment.

In this embodiment cel.ls are sent from the BDT to the BNU on an optical fiber
using a 155.52 Mb/s data rate which has a formatting which is similar but not identical to
SONET. 'i‘he cells are transmitted to the residence from the BNU over the coaxial
network using a Quadrature Phase Shift Keying (QPSK) modulation technique which

20 carries data at 51.84 Mb/s on a 622.08 MHz carrier. At the devices, the Generic Flow
Control field is used to determine if a particular cell should be processed by that device
and passed to the UTOPIA interface or if it should be discarded. Broadcast cells,
recognized by an all zero GFC field, are processed by all devices. Traditional digital

logic can be used to perform the discrimination function. When passed to the UTOPIA

9.
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BNU over the coaxial network at an aggregate data rate of 19.44 Md/s on a
29. 16 MHz 5 carrier. QPSK nodul ation is also used in the upstream
direction, and a Tine Division Mul tiple Access (TDMA) technique is
used to nmultiplex the cells fromthe various devi ces. The Ceneric

FIl ow Control fwelsdmdmeused to identify fromwhich device the meiis96/14498 was
transmtted. An application for the best node of the invention
is the transport of switched 10 digital video over a FTTC network to one
or nore devi cesinenface the GedesnicBlowTCantedd ficldeds set to zero( Th)functionven plso be of a
tel evision set-top which provides digital to anal og conversion and

~all ows the useraccomplished ssingpdipialllegie. up t he network to request different
channel s or services. In this application the Generic Flow Contr ol

field is used in thdnderosmediection, cells aredfiakthitied UFstRM  fFEHF tHeQieORSEd fodhe
di scrimnate cells which contain video for that television set- 15 top. In

the reverse di rgxtier thRoded fkiwork hOH %g@g?tglsdla%ietﬁﬂggwfilﬁ M5 ai)#ig*ndg%ed

from which television set-top Int e signa

cirouttry can namer QK oBRRY fs 3G A eyl b Walit'&l"iﬁﬁfsim
' it. Th cal , | ' itry i, . BN |
[ anscel ver - may VP AFERGTPMAEeiridhe f e fo mubiniek o ol the.gabious 20

transceiver, buf jt i ssible to devel op two integrated circuits, one of
which is used i‘i?"'"es- M&Wctﬁ‘@v ERerolfield isaised wyidentify framcwhicle devieathe cell
anot her which is the sane for all device physi cal |ayer transceivers.
A second advant‘ﬁﬁé"ﬁng‘"&tﬁﬂi standard ATMintegrated circuits can be used for
t he ATM | ayer processing, since no additional fields are added to the
ATM cel I's to route An application for the best mode of the invention is the transport of switchéd

WO 97/ 09799

PCT/ US96/ 14498 digital videtr overtadF T TG netwoticidsone or more devices in'a tdsidesea dPRdeaiges i S -
that the FTTC network can be viewed as a physical |ayer whi ch presents

standard UNI ar(#40ycairbé\parn b4 felevision set-topaviidi\brovides digithl tb bddég dnversion and

7

allows the user to send signals back up the network to request different channels or
services. In this application the Generic Flow Control field is used in the downstream to
enable the devices to easily discriminate cells which contain video for that television set-

15 top. In the reverse direction the Generic Flow Control field is used to identify from |
which television set-top in that residence the signal originated.

A first advantage of the present invention is that the physical layer circuitry can be
implemented in a monolithic silicon integrated circuit. The physical layer circuitry in the
BNU physical layer transceiver may be different from that in the device physical layer

20 transceiver, but it is possible to develop two integrated circuits, one of which is used in
all of the BNU physical layer transceivers and another which is the same for all device
physical layer transceivers.

A second advantage is that standard ATM integr_ated circuits can be used for the

ATM layer processing, since no additional fields are added to the ATM celis to route

10.
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fromthe ATM Il ayer to a special or proprietary physical |ayer are
necessary, since the use 5 of the CGeneric Flow Control field for device
Addressing is contained within the FTTC physi cal | ayer.

Al t hough the present invention has been described in considerable detail
W th refwoemoes9t o certain preferred versions thereof, RITAISIGE4498 ons
are possi ble. The goal of the invention as a nethod and apparatus for
realizing interface circuitry as a physical layer 10 which utilizes the
HFC bits in anthemMioghe deviegsdi sti ngui sh devices and cell function with
different functions for the downstream and the upstreamrenmains the sane.
Therefore the Aphird adwantige isaha the FTTE netwosn chncbecvtiawedsassapysidal dayter be
limted to the description of the preferred versi ons contai ned herein.

15 which presents standard UNI and UTOPIA interfaces to the ATM layer. No translationkl.
WO 97/ 09799

PCT/ US96/ 14498 rom the ATM layer o a special or proprictary physical layer are necebsaiyTBinc¥itusé S
clained is: 1. I'n an asynchronous transfer nbde comruni cati ons network

usi g _asynchi OBPiS Genkh@ PhAEo T Reritbl evitt ddaitbdif s Wofiaihd whf AL FTE dat a

and containing routing I nformation
physical layer.

Although the present invention has been described in considerable detail with
reference to certain preferred versions thereof, other versions are possible. The goal of
the invention as a method and apparatus for realizing interface circuitry asa physical layer

10 which utilizes the HFC bits in an ATM cell to distinguish devices and cell function with
different functions for the downstream and the upstream remains the same. Therefore the
spirit and scope of the appended claims should not be limited to the description of the

preferred versions contained herein.

15
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where said asynchronous transfer npde communi€ations network has a physi cal
Iayer and where said phyS|caI | ayer has at | east one cell transceiver of
fa first type connected to nm“lM‘ml‘ﬁmsuﬂl}fnscel vers of a second type
over a shared conmuni cations routing cells fromsaid
cel | transcei werozmbrom first typetd at" | éast one of said celRCTUS96/14498
transceivers of a second type and controlling access by said transceivers
of a second type to said shared nedia, said method characterized by
setting at | east one bit within a generi cGlaimg control field of said
asynchronous %ﬁ;ﬂ%emde cells to indicate that said asynchronous
transfer node stined for at | east one of said cell

transcei vers of a second type, transmtting said asynchronous
transfer node cells fromsaid c nscei ver irst t

Fecei vi ng sar diady iR ARERE gowsméﬁre s fegponc izis apifionpys
transceiver of a second type, det ermi ni ng_whet her_ sai d
asynchr onous t Fansiardnodesglls a3 #tglcaarfequ@gmn@a dagangcontaining routng-infarmation;
cell transceivers of a second type based on said generic flow control
field. 2. whengrsaid asynchroppesgansfen motie commuricaionsmetvork hasaphysicaldayer amd ng
asynchr onous transfer node cells as a structure for containing data and
cont ai ni ng r ouwherg saidfphysicdl layer hasvdt teast oneicell ransociveraf afast typeedheectstinge
comuni cati ons network has a physical |ayer and where said physical |ayer
Egs at | east \A%ﬂgg Og%lgmms/wa setord thpe Gver & yidred comnpedietionomedia, a2 method

PCT/ US96/ 14495 routifig!bdlisTiotn 4id henrﬁaﬁ%\sea firfl fypd (5 GEREH oht/ BEsaRVAN 2

shar ed com‘rum cations nedia, a net routing cells fromsaid cell
transcei ver of
2 second type SRCERab oLy pRok? %gé@@‘%ﬁ ’&?&fﬁﬁ%%é?%?%“@i%@%ﬁép

to said shar edmr'@gj ﬁamﬁﬁﬁlﬁ&ﬁ%ﬁ&aﬁhﬁﬁ&@ﬁﬁq@ by setting at |east one bit

wi thin a generi
setting at least one bit within a generic flow control field of said asynchronous

transfer mode cells to indicate that said asynchronous transfer mode cells are destined for.
at least one of said cell transceivers. of a second type,

transmitting said asynchronous transfer mode cells from said cell transceiver of a
first type,

receiving said asynchronous transfer mode cells in at least one cell transceiver of a
second type, and

determining whether said asynchronous transfer mode cells are destined for at least

one of said cell transceivers of a second type based on said generic flow control field.

2. In an asynchronous transfer mode communications network using asynchronous
transfer mode cells as a structure for containing data and containing routing information
where said asynchronous transfer mode communications network has a physical layer and

where said physical layer has at least one cell transceiver of a first type connected to

12.
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flow,control field of said asymT‘EF*n’Dde cell to indicate that

said asynchronous transfer m)ﬂmu ' ' utilized to sign one of
said cell transceivers of a S " ",/"l" Igigai d asynchronous transfer
node conmuni cati ons net wor k. *3.¢ THe met kod+described in claim1
further charaotosrieg®e in that said bits within said gener perrisssaent r ol
field are set to zero prior to passing said asynchronous transfer node
cells to an asynchronous transfer node processing |ayer. 4. The rmet hod
descri bed in cimiltipl@céllararisesivertiaf @gdcond wpe over a shated £ointhubichtionsiniddia) ahdtebd

generic flow control field are set to zero prior to passing said

asynchronous t pfRsitiag céllideom said etll frafsoeidgr GRS WyPE R Idabidhe fof sailRele
processi ng | ayer. 5. In an asynchronous transfer nopde conmuni cations

net work usi ng ¥EniEivERdP Y Second typRand Sbntrolfis: %&Aﬁﬁﬁa%ﬂ%@@éﬁ st@nd type

contafning data and containing routing Informatio

ynch t . ' ' i Ll d
Thor e C o SR SareEied RS bt BhA BY feliaCes ool R i ¥ GoncieC
cted t | tipl | . ' f d,t ) har ed
Comment gt 1 ong AeWfohtrbl i€ 5t said SRGFSHNE bt Aode s 16 inlcRR fhara” ° %" ©
t i f first t t t t, _of idcell . t o f
L cont Ty, ARECArDRuS ARstss Radk oS Being Hlized a Asp o0t of widgel LPPRENGS i

to said shared nedia, said method characterized by
13. VOsesond)type onto said asynchronous transfer mode communications network.

PCT/ US96/ 14498 setting all bits within a four bit generic flow

control field of said asynchronous transfer node cells to zero to

i ndi cate that said asynchronous transfer node cells are destined for all

cel | transcei var Shemeshasialesoribed yrpelaim 1 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer. -

4. The method described in claim 2 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer.

S. In an asynchronous transfer mode communications network using asynchronous
transfer mode cells as a structure for containing data and containing routing information
where said asynchronous transfer mode c;)mmunications network has a physical layer and
where said physical layer has at least one cell transceiver of a first type connected to
multiple cell transceivers of a second type over a shared communicarions media, a method
of routing cells from said cell transceiver of a first type to at least one of said cell
transceivers of a second type and controlling access by said transceivers of a second type

to said shared media, said method characterized by

13.
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transmtting said asynchronous transfer node celI's fromsaid cell

transcei ver of a first type, receiyj ' onous transfer node
Cells at all cell transceivers of a “mnmﬂ"jnmmrlmnd

determ ni ng whet her sai d asynchronous*trans¥f ert node+Cel |l s are destined for
at | east onewWoIwmarY® cell transceivers of a second type bas®dTAN96£14498
generic flow control field. 6. In an asynchronous transfer nbde
conmuni cati ons networ k usi ng. asynchr onous transfer node cells as a
structure for contai StHBE Gllégﬁs Within adfqumbin gengrie Sowiceptrelficld atsaidasynchrpnous
sai d asynchronous transfer node conmuni cations network has a physical |ayer
and  where sai drapsfosmeds cellsye gerp 4@ indicatethatsaid asynshtonous transfer mede cails aze
first type connected to mul tiple cell transceivers of a second type over
a shared communidestined fior allectlldransceiversafch second typeyt i ng cells from said cell

transceiver of a first type to at |east one of said cell transcei vers of
a second type and coeusmittingGaidespihropgusiingfel indds e&lis\iron? s&dl cdll RGBS GerlofRe
to said shared nedia, said nmethod characterized by setting at

| east one bit wﬁrhitypearé&wsngﬂz{alda?g@?%%}% ﬁ{&%%ﬂé&%ﬁl%ﬂﬁs@gﬁ ofa

asynchronous transfer node cells nary val ue evi ce
identifier in tRhgg ggyp@egﬂpndi ng deci mal range of 2-14 such that said
asynchronous transPer mbde cells are destined for one of said cell

t ' f e .t h I d _devi i dent i f|

tranam t1ing sai d as GBI SHes i aorstRsnE anasimote el e depined for at least
transcei ver of a f#']rs({) 1‘] e, receiyving said asynchronous transfer node
cells in at |eaSPBh# @@%@mf%mw%ﬂms@smaﬁ@owwmﬂd.

14. WO 97/ 09799
PCT/ US96/ 14498 det erm ni ng whet her sai d asynchronous transfer
node cells are destined for at | east one of said cell transceivers of a

second type bas8d Ipan gsinghrgaeus transier made eommunications network using asynchronous

transfer mode cells as a structure for containing data and containing routing information
where said asynchronous transfer mode communications network has a physical layer and
where said physical layer has at least one cell transceiver of a first type connected to
multiple cell transceivers of a second type over a shared communications media, a method
of routing cells from said cell transceiver of a first type to at least one of said cell
transceivers of a second type and controlling access by said transceivers of a second type
to said shared media, said method characterized by

setting at least one bit within a four bit generic flow control field of said
asynchronous transfer mode cells to represent a binary value for a device identifier in the
corresponding decimél range of 2-14 such that said asynchronous transfer mode cells are
destined for one of said cell transceivers of a second type with said device identifier,

transmitting said asynchronous transfer mode cells from said cell transceiver of a
first type, receiving said asynchronous transfer mode cells in at least one of said cell

transceivers of a second type, and

14.
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7. I.n an asynchronous trr%ﬂm‘rcations net wor k usi ng

asynchr onous transfermb mw ' tructure for containing data and
cont ai ni ng routing infor i M#m}; d asynchronous transfer node
communi cati ons network has a physi'tals | ayer and where sai d physi cal

| ayer has at weasmemme cell transceiver of a first type conriEReea498
multiple cell transceivers of a second type over a shared conmuni cati ons

medi a, a met hod of routing cells fromsaid cell transceiver of a first
type to at |east ondetgrmigingavhether said asynghropeus\mnsfermoge eplls arecestingd faray least
controlling access by said transceivers of a second type to said shared

medi a, sai d netonedf shdcelbranscaivas bf/a sasond tyge hased lon isaid geneicrfloav ¢angnol field.
generic flow control field of said asynchronous transfer node cell to zero
to indicate that sai d asynchronous transfer node cell is being utilized
to sign one of said cell transceivers of a second type onto said

asynchr onous tfﬁr‘ﬁlfaﬁrasfﬂéﬁﬁ)nsmfe? ?ﬂdd_@ '&ﬁmﬁﬁhi&’ﬁdﬁs network ﬁsingT @péﬁéﬁ&ﬁl .
described in claim5 further characterized in that said bits within said

generic flow cophg mf)&é?ﬁgls% & gﬁmﬂe%?&fn&itﬁ%c ta bt &ﬁi&?ﬂiﬁ%r&ﬁhg information

asynchronous transter no S to an as ronous transter

processing | ay . CLl . |.aj

characteri zed Sérlhe{%saafd assgln %‘I%ﬁugﬁlva\n&[?%l ’ﬂgd}al Wﬂ xdag%rfeirn%%@r 8\%\?“ %éﬁﬁ%‘ la?'?realn 8
are set to zero,priot,t.0 si ng sai,d asynchronous transfer node ells
to an asynchr ofB® W%W@%% %Jwgggwﬂlwﬁegver ofa ﬁﬁ%_‘)’l’?ﬁg‘"ﬁg‘?ﬂ%ﬂ
described in claim7 further, characterized in that said bjts wthin said
generic flow cdRHtRe celf EpRceivers 9bp sscgnd BIPE oNer dothared comaWINications;media, a method

asynchronous transfer node . ) )
15. Vo of Towing gells from said cell transceiver of a first type to at least one of said cell

PCT/ US96/ 14498 cells to an asynchronous transfer node processing | ayer.
11. I n an asyndranspaivers af aseetndtypecund conimotling ecxess by saiddtanseekversifragsecond type
asynchr onous
to said shared media, said method characterized by setting all bits within a four bit
generic flow control field of said asynchronous transfer mode cell to zero to indicate that
said asynchronous transfer mode cell is being utilized to sign one of said cell transceivers

of a second type onto said asynchronous transfer mode communications network.

8. The method described in claim 5 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer.

9. The method described in claim 6 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer.

10. The method described in claim 7 further characterized in that said bits within said

generic flow control field are set to zero prior to passing said asynchronous transfer mode
15.
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transfer node cells as a s ai ning data and contai ni ng
routing information V\heﬂn‘ﬁlanjﬂmilal!“mmous transfer node communi cations
het wor k has a physical |ayef andt ere*sai d physical |ayer has at | east
one cell transceiver of a first type connected to mul tiple cell

transcei vers atogweessond type over a shared communi cati ons mPETFASIEH4488st em
of routing cells fromsaid cell transceiver of a first type to at |east one
of said cell transcei vers of a second type.,and controlling access by

sai d transcei vesels iy anasypchsonpus {rausfer mods progessing layerq nedi a, said system
characterized by nmeans for setting at |least one hit within a
generic flow control field of said asynchronous transfer node. cells to
i ndi cate that said asynchronous transfer node cells are destined for at

| east one of salld Ineinl asynchronous transier giods communigations aetwork using asynehsemaiisf or
transmtting said asynchronous transfer node cells fromsaid cell

transcei ver of tgankfer ffode Yelis as a structure for comuining dataraad eontaining saitihg information
asynchronous transfer node cells in at |east one cell transcei ver of a

second type, anghere said asynchroRcl3Srahster MBAEsomnichtiohehdiworkIat 8 pﬂ?ﬁ&@ Riyergids
transfer nmode cells are “desti ned for at | east one of said cell

transcei vers of : : DAsE L h1oSEEd; fehel d.
12. In an async‘ﬁ%ﬁ%gaﬁsﬁ‘gﬁgr nogteﬁg%?r)ﬂéu%lcat | on‘gerfﬁg?wgit%gahg&wtb
asynchr onous

tr.ansf gr I tEUF ﬁﬂﬂ% i ni . d
cont ai ni ng rout'f'ﬁlésilaflcfgrrm |§'ﬁ&%fa ergq’?%i a%;glﬂr?g#r%ﬁlnousl ragﬁrys gdrlg’?r&t)%é’éﬂ'
comuni cations network has a physi.cal |ayer.apd wher.e sai d physi ¢al
ayer hae at T ol apugigeels oo Bl pueRgr ot Biss ope i st frrcet el el
multiple cell transceivers of a second type over a shared communi cations
nmedi a, a syst erffansceivers of a second type and controlling access by said transceivers; pf a second type

WO 97/ 09799 o )

PCT/ US96/ 14498 to saidshared megdiag said pystent ehamctesized | | transcei ver of a first
type to at | east one of said cell transcei vers of a second type and
control ling access hWeapsfat seiting atieasy ongsbid withinscgeperic floweontrol field of said

asynchronous transfer mode celis to indicate that said asynchronous transfer mode cells
are destined for at least one of said cell transceivers of a second type,

means for transmitting said asynchronous transfer mode cells from said cell
transceiver of a first type, .

means for receiving said asynchronous transfer mode cells in at ieast one cell
transceiver of a second type, and

means for determining whether said asynchronous transfer mode cells are destined
for at least one of said cell transceivers of a second type based on said generic flow
control field.
12. In an asynchronous transfer mode communications network using asynchronous
transfer mode cells as a structure for containing data and containing routing information
where said asynchronous transfer mode communications network has a physical layer and
where said physical layer has at least one cell transceiver of a first type connected to

muitipie cell transceivers of a second type over a shared communications media, a system
16.
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to said shared nedia, said systemcharacterized by nmeans for setting at

| east one bit within rol field of said asynchronous
‘transfer node cell to mdﬂWﬂ”"ﬁMlHﬂ'ﬂﬁm asynchronous transfer node cell
is being utilized to sign ohe of 'sai"d &ell transceivers of a second type
onto said asywobmesmsus transfer node comruni cati ons networ k PCT/US96/I#88 The
system described in claim1l further characterized in that said bits within
sai d generic flow control field are set to zero prior to passing said
asynchronous tefieuting cakls drom said-egll teanseeiven ofi8 fins typs 1o atleast gne obsai

processi ng | ayer. 14. The system described in claim12 further
characteri zed transtdiedrs efia second typeandicontroling accesgynsaid trarisbeivers of\a sezbnd typé d
atre set to zero prior to passing said asynchronous transfer node cells
to an asynchr oty shived Media, 8aid Sysind CRfiactdtized By @ieans for settlfy atlieasfidne bit within
asynchronous transfer node communi cations network using asynchronous

transfer node &?éﬂeﬁcfﬂ‘b %Pﬁélﬂb?sﬁ&ésyﬁ&ﬂéﬁuﬁkﬁﬁsf%@de%ﬂ t6 Hifichte thitGaid
routing informatlion where sai d asynchronous transfer node communi cations

netwdrk has a &vaer us as? cell iVbSK utﬁfzg ufﬁé’r?b l%@gﬁgg t%gfccﬁ%mo?gst

one cell trans type co

' f sh d di.a,
of routing cel FEKE EETR CRRMEBTadFEs: ol one

of said cell transcei vers of a second type and controlling access by
said transceivers of a second type to said shared nedia, said system
characterized b nmeans for setting all bits within a four bit

generic flow cbht ¥bg sysica deseribed n glaim 1} fyrther chasestarized &h@#‘eﬁa‘%&é"@‘éﬂ% to

zero to indicate that said asynchronous transfer node

17. ganeti¢ SowrconuelJieldharg setop zelol priok ke passing sajé psymckrondusdrapsfeomdde
type, means for transmtting said asynchronous transfer node cells
from sai d cel | celis to an asynchronous transfer mode processing layer. '

14. The system described in claim 12 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer.

15. Inan asynchfonous transfer mode communications network using asynchronous
transfer mode cells as a structure for containing data and containing routing information
where said asynchronous transfer mode communications network has a physical layer and
where said physical layer has at least one cell transceiver of a first type connected to
multiple cell transceivers of a second type over a shared communications media, a system
of routing cells from said cell transceiver of a first type to at least one of said cell
transceivers of a second type and controlling access by said transceivers of a second type
to said shared media, said system characterized by

means for setting all bits within a four bit generic flow control field of said

asynchronous transfer mode cells to zero to indicate that said asynchronous transfer mode
17.
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transceiver of a first type, receiving-satd asynchronous transfer node

cells at all cell transceivers of a d type, and means for
"det erm ni ng whet her sai dﬁ“uumlwﬂliﬂﬂi fer node cells are destined for
at | east one of said cell Itk s Oly a second type based on said
generic flowwaeewisrsl fiel d. 6. In an asynchronous tran®cEUSPHH4e9s8

communi cati ons network using asynchronous transfer node cells as a
structure for containing data and containing royting information where

sai d asynchr ofellsare destised foral sell tanseeivers of aderond &Pfor k has a physical |ayer.

and where said physical |ayer has at |east one cell transceiver of a first
type connected to megns foplransmiringsaid asynehspnous tenster mode erllsdtamsaid g5l 5
shared conmmuni cations nedia, a system of routing cells fromsaid cell
transcei ver ofranscéivesof & figsttype, meeivipg said asyacironeusitrhnsfer mode calls atdl calt s of a
second type and controlling access by said transceivers of a second type

t-0 sai d shar e¢rafi®givers of aisecondtypeandiar act eri zed by nmeans for
setting at |l east one bit within a four bit generic flow control field of

sai d asynchronous feb R Bktermiflifg WHethdr dfd AGREHROIIAS vandfirtAbde céRs bR deStined

device identifier 1n the corresponding decinmal range of 2-14 such that

sal d asynchr og l&?&éff?rsaiﬁ’%gﬁn?ﬁé&ﬁe@%?a 45l h@%%aﬁe@.ron%ﬁ gheritPfisly C€! |
transceivers of a second type w sald device identifier, means
for transnittiqéﬂﬁé#gkasynchronous transfer node cells fromsaid cel
transceiver o i type, receiving said asynchronous transfer node
cells in at least one of said cell transceivers of a second type, and
means for determ ning whether said asynchronous transfer node cells are

destined for at |east one of said cell transceivers of a second type based
on sai d gener il6. flp apasynchronous transfer mode communications network using asynchropgus

\é\gT? 6/382 /7 2249&ansfg'anodmlls a®4 gructure for containing data and containing routing information
wi;ere said asynchronous transfer mode communications network has a physical layer and
where said physical layer has at least one cell transceiver of a first type connected to
multiple cell transceivers of a second type over a shared communications media, a system
of routing cells from said cell transceiver of a first type to at least one of said cell
transceivers of a second type and controlling access by said transceivers of a second type
to said shared media, said system characterized By

means for setting at least one bit within a four bit generic flow control field of said
asynchronous transfer mode cells to represent a binary value for a device identifier in the
corresponding decimal range of 2-14 such that said asynchronous transfer mode cells are
destined for one of said cell transceivers of a second type with said device identifier,

means for transmitting said asynchronous transfer mode cells from said cell
transceiver of a first type, receiving said aéynchronous transfer mode cells in at least one
of said cell transceivers of a second type, and

means for determining whether said asynchronous transfer mode cells are destined

for at least one of said cell transceivers of a second type based on said generic flow
18.
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17..1n an asynchronous transfer node-eomrunicati ons network using
asynchronous transfer node cells as W@@‘ﬂture for containing data and
" F«

‘containing routing informat M‘ m synchronous transfer node .
comuni cati ons network has and where said physical |ayer

has at | eastwomogre®| transcéiver of a first type connect ecPGTAUSIFIAPS pl e
cell transceivers of a second type over a shared comruni cations nedia, a
system of routing_cells fromsaid cell transceiver of a first type to at

| east one of eoAmAlfiEddy transceivers of a second type and controlling
access by said transceivers of a second type to said shared nedia, said
system characterized by a neans for setting all bits within a four bit
generic flow control field of said asynchronous transfer node cell to zero
t o i ndi cat e Yhaln axdsgnchsonouhtransfersndde zominanicatiois netwdrk usingasynchrosousi zed t o
sign one of said cell transceivers of a second type onto said asynchronous

transfer nodergugfenmivde aélisus: stroCiurOfok containing tita ahd) eortyifing Toutingdfifobnationn
claim15 further characterized in that said bits within said generic

flow control yh&t daidaynekonsud taRsfer MoHOSomRul@fDheetwaikchad 8 ph§ eI N3 ¥Pand

transfer node cell's to an asynchronous transfer node proceSsing | ayer.
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to said shared media, said system characterized by a means for setting all bits within a
four bit generic flow control field of said asynchronous transfer mode cell to zero to -
indicate that said asynchronous transfer mode cell is being utilized to sign one of said cell
transceivers of a second type onto said asynchronous transfer mode communications

network.

18. The system described in claim 15 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer.

19. The system described in claim 16 further characterized in that said bits within said
generic flow control field are set to zero prior to passing said asynchronous transfer mode

cells to an asynchronous transfer mode processing layer.

20. The system described in claim 17 further characterized in that said bits within said

generic flow control field are set to zero prior to passing said asynchronous transfer mode
19.
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cells to an asynchronous transfer mode processing layer.
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