2132441 Optical main distributor The invention relates to an optical main
di stributor according to the preanble of the claim1l. At present there-are
no practicable solutions to join 5 i nformation streans g‘]aSEZf Qggt s
sers on an optical subscriber |ine. The solutions whic éf Nty ™
knowp_LConsider in the main distributor only netallic conductors and includé
only fmechani c junpers which are aIIocafeg in a fixed manner. 10

Therefore the main distributors which are presently known are | argely

ext ended because they include a | arge anount of conmponents which are

all ocated to the subscriber. It is an object of the invention to provide an
optical main distributor which includes only a few el enents being 15

all ocated to the subscriber. Thereby the ccnponents in the main distributor

are largely reduced according to the invention. The above object 1is solved
by the neasures which are cited in the characterising clause of the claim

1. -2- The subcl ains include further advantageous enbodi nents of each of
t he neasures. One of the enbodinments is described by nmeans of the figure.
Fig. | shows the basic construction of the optical main 5

distributor; Fig. 2 shows a coupling neans;

Optical main distributor

The invention relates to an optical main distributor
according to the preamble of the claim 1.

At present there are no practicable solutions to join
information streams of different services on an optical
subscriber line.

(¥}

The solutions which aré presently known consider in the
main distributor only metallic conductors and include only
mechanic jumpers which are allocated in a fixed manner.

10 Therefore the main distributors which are presently known
are largely extended because they include s large amount
of components which are allocated to the subscriber.

It is an object of the invention to provide an optical
main distributor which includes only a few elements being
13 allocated to the subscriber. Thereby the ccmponents in the
main distributor are largely resduced according to the
invention.

The above cbject is solved by the measures which are
cited in the characterising clause of the claim 1.



Fig. 3 shows a sequential coupling neans; and Fig. 4 shows the integration
of narrow band and w de band 10 . services. The optical main
di stri-butor -which is shown in fig. | consists of two switching matrix :
netmo(ké-l and 2. Thereby the electric switching matrix 1 includes nultjg
pl exi ng" neans al | ocating a 64 kbit/s-channe] to a PCM 30-system 15 Ai§§>
(pul se coded nulti channel systen1inc|udrh& 30 channel s) andif additi

w de band di al ogLeservices are required,allocating a PCM 30-systemto a PCM
1920-systemwi thin the tinme duration of a comuni cation. A second opti cal
switching network 2 which is connected after the first sw tching network
con- 20 trols The, sppGiRaNg dfcHde, YRFNBT AAVAMEZR0S STRIEBRRtS:/ e as

wel | as | anbda- nul tdfpesch 0 tmeamsasfredUX i n t he same nmanner. Thereby a

| anbda- nul ti pl exing neans is a device which distributes information on
optical comrunication |lines which are operated with different optical

wavel engt hs. The sequefns af | fhecembodinents| tal desenibed iy meansi & be vibigkze.
operate on all optical termnal lines Asls as well as on the term nals of
the different w de band, and narrow band.swi tching.systens of each qof the
subscribers in the di PF? eﬂt 559\*‘5[ EHF MRSt fonghructio 9%-{1%189@‘:3&@??35 of the
el ectrical and optical sw tchiistriatei;x networks 1 and 2 can be regarded to
be. avail abl e for the connection set-up procedure which can be allocated to

t he connection within the tine duration_of ‘a communication
Fig. 2 shows a coupling means;

Fig. 3 shows a segquential coupling means;
and
Fig. 4 shows the integration of narrow band and wide band
10 services.

The optical main distributor which is shown in fig. 1
consists of two switching matrix networks 1 and 2.

fhereby the electric switching matrix 1 includes multi-
plexing means allocating a 64 kbit/s~channel to a PCM 30-system
15 (pulse coded multi channel system including 30 channels) and, if
additional wide band dialogwe services are required,allocating
a PCM 30-system to a PCM 1920-system within the time duration
of a communication. A second optical switching network 2
which is connected after the first switching network con-
20 trols a plurality of opto-electriéal converters o/e as
well as lambda-multiplexing means A -MUX in the same manner.
Thereby a lambda-multiplexing means is a device which
distributes informatiqh'on optical communication lines which
are operated with different optical wavelengths. The sequentially
25 coupled switching matrix networks operate on all optical .
terminal lines Asls as welf?%n the terminals of the different
wide band and narrow band switching systems of each of the
subscribers in the different switching statioms.



5 by a conputer and a marking control instruction, i.e. alnost all

el enments of the optical main distributor are avail abI e i ndependent of the
subscriber and are not allocated to the subscriber as in present main
distyTDytors; the allocation is effected by a conputer. Therefore Jurrpers
no Ir need 10 to be re-arranged. As it is shown in fig. 2 all-

of fertg trunk groups of a narrow band_si_tching station X which are
supposed to be in space-division multiplex are joined together in PCM
30-systens. By this nmeasure the |ine nunbers are reduced by the factor 15
30 and the information streans are handl ed within the tine range which

facilitates the enp éhfen@g g€ ag‘?{éﬁgu a‘?\d &Jﬁ&gfj sm{&v\}r.#sh ::gr t he

out bound traffic a scanner
allocated to ead’!@téix t“ﬁé"‘%ﬁl }g,@ngy%ts:@ﬁsbezgegardeaeqoeag avaLtaPlei me slots of

the PCM 30- syst efbrCetie b@nﬁ&%%n/%ét-u'ﬂ‘l r&%ﬁ@ré WRECH kah uéehlardcatecand t he
scanner are used%\/gr tge Eorl‘.lr‘]id Ita g c%u ﬁgo ﬂuests |rre sl ot
det ect or TSAC pr R SOPRFLAE ‘t"& taeﬁF@“%‘f"c? "t eserved
tine slots Promhbyne somputer agd rmmarko.ngecmmml fingtmesion, icy. sbmastservi ng
trunk. There ar G (iug1 ABREAIGFORTY opfidat! RliRSaithifRior ote LARAEbIW request of

a subscriber a PCM 30-system s reserve Servi ce
requests are est’éﬁFﬁ’%’ﬁ’éﬁth 5he) SpbsRIdLRR FRE arepRot3gllocated ta Bye i ndi vi dual
time slots are remesyiderods Lhepreeen mgid rdistributdrsgptheoadlodaesat vat i on.

is effected by a computer. Therefore jumpers no longer need
10 to be re-arranged.

As it is shown in fig. 2 all offering trunk groups of a
narrow band switching station X which are supposed to be in
space-division multiplex are joined together in PCM 30-systems.
By this measure the line numbers are reduced by the factor

15 30 and the information streams are handled within the time
range which facilitates the employment of large scale inte-
grated circuits.

For the outbound traffic a time slot detector (TSAC) and
a scanner whichis allocated b each of the PCM 30-systems
20 detect which time slots of the PCM 30-system can be reserved.
The TSAC time slot detector and the scanner are used for the
inbound traffic to trace requests. The time slot detector \/
TSAC provides the re-transmission of the contents of the
reserved time slots from one switching matrix network from
25 or to a serving trunk.

There are two operational principles:
a) For one incoming request of a subscriber a PCM 30-system

is reservedin which all further service requests are
established in a defined manner, or

)

e b) individual time slots are reserved on the serving
trunk with optional reservaticn.



-4- Both nethods; however, require ‘an identification word (not shown)
acconpanying the information within the duration of the comunication.
Therepy~y he ‘net hod b) is advant ageous because a hi gh usage factor of @
serviﬁg,frunk is achieved. 5 However, there can arise conplicatio

the sutcessive switching neans which [oop,in the wide band services. Fig. 3
shows™ t hat the coupling neans being prOV|§éa for a narrow band service can
be connect ed serially to further coupling neans E. Thereby it is possible
to integrate in 10 one PCM 30-systemthe informations of a plurality of

narrow band switching statiops, The reservation of, .a 30-system or of
parts thereof during a@°%grﬂ?8rﬁ?‘?§at F‘Eff?"ieg a‘l?ﬂﬁﬁ%@%d&?nF%ﬁHO"t M¥% exist at
the end of the ser\not showrk acodmpangirigothes tinfamatidn abtHib the darstiohear!y
assigned 10 a Subsgel gl cofitinidarn S Ay eld Geetod B? fsnéwsg&gss”em

for the integration ban
SB-servi ces) are sBRRAYSEd? hedR|usage Sasker 4| t"&?oﬁ%’é’rlﬂgr%wﬁwsk‘ﬁ eeRieYEde

Optllcal dSI gnaks WhHﬁJiE@ﬁ:ﬁ«‘ Weﬁt‘ldiﬁdaﬁsetﬁm diafﬂs in theéem&@rsg#?e can be |
supplied to an optic switching. network 2 and afterwards to the term na
hes Asls the i pf SHELE TeApEants] 13 4 BRE 4305 Sl Buldher 0 e

swi tching network remai ns connected through during the comunication so

that also | ow speed equaerﬁ SheR thet %sdcouﬁbﬁgoa&é}\seb% bF1déd fo

elenments in this branch al so serve to detect %uests m t he subscrlber
termnal lines Asl & NaFowREpgr$ATVATE £3P I8 SPTReFted sgridldyuke SEFtieges the
narrow band si gnal sogflinhene@Rd/E30Teerebentt damdseitliexed Mté@rawiedﬁw band

dial ogue signgls (gng-pchy! HRQyLEdF OO VRbormations of a plurality of narrow
~ band switching stations.

The reservation of a PCM 30-system or of parts thereof
during a communication is advantageous in that there exist
at the end of the serving trunk information streams which

15 are clearly assigned to a subscriber.

As it is shown in fig. 4 the information streams for the
integration of wide band and narrow band services (BB- and
SB;services)_are'supplied tofelectro—optical converters 3
so that the optical sighals which are provided by the con-

20 verters 3 can be supplied to an optical switching network 2
and afterwards to the terminal lines Asls the information
- streams are assigned to. One path in the switching network
remains connected through during the communication so that
also low speed elements can be used. The opto-electrical
elements in this branch also serve to detect requests from
the subscriber terminal lines Asls.

N
wn

By integrating a plurality of dialogue services the
narrow band signals of the PCM 30-systems can be mixed with
wide band dialogue signals (e.g. video telephone).
Thereby an information stream according to PCM 1920 is
generated. This information stream can be supplied if



30 _  Thereby an i nformation stream according - to PCM 1920 i s- gener at ed.

This informati on stream can be supplied if necessary together with |
~further TV information to a wave- |length multipl exing device set WD MJX
mhi{%%bs al so not allocated to a subscriber. If a corresponding ~ s
mul t icity of wavelength is used in this wavelength multiplexing 5

device set WD-MJX a TV switching systefn+4s dispensible in the future.. It
i-s necessary to allocate the wavel ength nultiplex because of its general
enpl oynment tenporarily to each of the subscriber termnal lines in

t esuccessi ve optical 10 switching network 2. Therefore el enents are

necessary whi Chnéc.%%@éﬁ @M@étﬁ@?du‘thrﬂltﬂheldﬂvlﬂﬁ’ohﬁ@:x@ﬁmﬂlal wadel-on tine. The

invention is fu eous in ani c_.connecti ons between
all el enents no éé?“q'g} ef‘ "% e}‘r{ﬁ/ee gyn'% W ?’%Hé?e?lr?\ netr danpi ng

condi ti ons can @]elopa’cnd tleda sGbscribepedra lcprisspondiogomlitéaliaibnge. Ther eby
Lt is remar kab'&rhﬁ@émﬂpgﬁ&@@ﬁ]@ﬂn'm& vglér%‘i:h'rﬁ{]lt?ﬁle?ci twork with inte-

'grated services IS poSS pro ens and n paralle
operation of naf$'d&e B\ d¥ srifeh ¥, s¥sheReis A1sReNSINRI IPn each case.
The mechani cal ¢ #utdagi ng of 20 subscriber termnal lines as it is
presently known can be fully avoided (this is also true for defective

devi ces) al so if the optical swi tching networks are extended with
reserve fibres. It is necessary to allocate the wavelength multiplex

because .of its general employment temporarily to each of
the subscriber terminal lines in tesuccessive optical

10 switching network 2. Therefore elements are necessary which N
remain switched through during the communication time.

The invention is further advantageous in that the mechanic
connections between all elements no longer are to be moved
so that predetermined damping conditions can be provided
13 especially for the optical range. Thersby it is remarkable
that an extension in the direction of a network with inte-
grated services is possible without problems and thataggflel
" operation of narrow band and wide band subscrlbers/
is saved in each case. The mechanlcal re-arranging of
20 subscriber terminal lines as it is presently known can be
fully avoided (this is also true for defective devices)
also if the optical switching networks are extended with ~
reserve  fibres. ' )



-6- Cl-ai ms.l. An optical main distributor which provides a junction
between the l.ocal lines which join together fromall directions of a |ocal
net woJ k—€onmuni cation switching neans, 5c har acteri sedi nt-.h
at the_optical main distributor conprises an electrical swtching net wor k
(1) alocating multiplexing means incl udi®g=64 kbit/s-channels to a PCM
30-syStem and al l ocating a PCM 30-systemto a PCM 1920-system for the %% :
cziiiu

duration of a connection, and a second optical switching network (2)

connected in succession and cogigggkng,a/ﬁkuréTity of opto-electrica
converters (o/e) as well as a ity of -mul ti pl exi ng neans
(A-MIX) which are also allocated m‘ or 15 the duration of
a comuni cati on, whereby a sequer\m\ ] g of the switching networks
(1, 2) is used to connect the opticalctedrmnal lines (Asls'wit the
termnals of different wi de band- and narrow band exchange systens(BB, SB)
20 2. An optical main distributor accBrHiang me claim1l, characterised in
that -the denents of the electrical (1) and optical (2) swtching networks

are allocated to the connection during a comruni cation by a marking control
I nstruction of a computer.

- 1. An optical main distributor which provides a junction between
the local lines which join together from all directions of a
local network communication switching means,

5 characterised in that
the optical main distributor comprises

an electrical switching network (1) allocating multiplexing
means including 64 kbit/s-channels to a PCM 30-system and
allocating a PCM 30-system to a PCM 1920-system for the

10 duration of a connection, and '

a second optical switching network (2) being connected in
succession andicéntrolling,a plurality of opto-electrical
converters (o/e) as well as a plurality of lambda-multiplexing
- means (A-MUX) which are alsg allocated to a connection for
15 the duration of a communication, whereby

_ a sequential switching of the switching networks (1, 2) is
L used to connect the optical terminal lines (Asls)with the
- terminals of different wide band- and narrow band exchange
: systems (BB, SB).

20 2. An optical main distributor according to claim 1,
characterised in that
the dements of the electrical (1) and optical (2) switching
‘networks are allocated to the connection during a communication
by a marking control instruction of a computer.



-7- 3. An optical main distributor accordimgto—ctaim1, characterised in

t hat each of the narrow band re | .0i ned together-in PCM )
30-s ens within a coupling maiﬂmﬂag@m"gﬂﬂmﬁl ing 5 means i ncl udi ng
time t detecting circuits (T ch ed to each of the PCM_ >

30-sy$tens and detecting the reserved tinme slots of the PCM 30-systens, and
4 scanni ng neans (Scan) for detectin frae serving lines on 10 t he
serving trunk. 4. An optical main distributor according to clainms | to 3,
characterised in that a plurality of coupling neans (E) are serially
connected. 5. An optical main distributor according to claim1, 15

char act eri sedsj mnt btical afihodidREisabr Cavevedingr 8o (3himng arranged in

advance of the aqptical | [ network (2) and converting the information
streans (nar rowcg’ék%&eﬁfs\%é‘{/\ﬁﬁeﬂggnd di al ogue services) fromelectrical to
optical signal s.ea2d ofgthe\maspaw band reservaitiens bre goicest soghthgrto clains 1
and 5, charact erjpsggly iz5-4idkmst wiBHE GNSHD1IA ﬁnrbgﬁs?;gvg tHeVdkp1 B (VD MIX)

is arranged before the optical sw tching netwo el ng suppl ed by
i nformati ot st r &88S dEEHHMEg to PCM 1920 whi ch consist 25 of

TV-information. time slot detecting circuits (TSAC) being assigned to each

of the PCM 30-systems and detecting the reserved time slots .
of the PCM 30-systems, and

scanniné means (Scan) for detecting free serving lines on
10 the serving trunk.

4. An optical main distributor according to claims 1 to 3,
characterised in that
a plurality of coupling means (E) are serially connected.

5. An optical main distributor according to Elaim 1,
15 characterised in that _
electro-optical converters (3) are arrangeé in advance of the
optical switching network (2) and converting _
the information streams (nartow band- and wide band dialogue
services) .from electrical to optical signals.

20 &, An optical main distributor according to claims 1 and 5,
characterised in that -
a wavelength multiplexing device set (WD-MUX) is arranged :
before the optical switching network (2) being supplied by
information streams according to PCM 1920 which consist
25 of Tv-information. '




