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In transmissions via analog subscriber lines (TLa, TLb), data undergoes a processing that differs from the processing used for
normal modem links or for transmitted analog voice signals, namely an A/D conversion at higher scanning rates and with a
coding according to a linear characteristic curve.
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Abgtract

in the context of transmission via analog subgscriber lines
(TLa, TLbL), uanllke in Lhe cage ol conventional modem

connections, the data are subjected to diffexent handling thaa

R}

the likewise tranemitted analog voice eignaleo, to be opeccific

are subjectaed to an A/D conversion at a higher sampling rate
and to a coding operation according To a Linear

characteristic.
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MeLhiod of handling tclephone signales supplied by an analog
telephone sct and data supplied hy a data terminal

The invention relates to a uelhiwd according to the

precharacterizing clause of patent claim 1.

It accordingly concerns a situation in which an analog

10 subgcriber line nf a telephone switching system is sliared by
an Aanalog telephone set aud a dala terminal, the conncction of
the data terminal Lo the subscriber linc taking place via a
modem. The modem (modulator/demcdulator) is a data
transmigoion device which serves the purpose of converting the

15 digital signalas Aupplied by the data terminal 1nto
fransmissionally advantageous line signals which correspond to
the electrical condiLions of analog telephonc conncctione or
perfurm a conversion of such signalo back into digital

signals. In thic context, the data are modulatrad onto carrier

20 signalg, different madunlation methods belng used.

An example of suclhh a4 Lype of connected data terminal which

coles into consideration is a pcroonal computer (PC).

25 In the previously known déta transmifrAaions of data terminals
connected in this way via the telephone network, so-called
modem transmissions, Lhe ddala undergo the same handling in the
subscriber line units of the telephonc switching cyctem am the
voice @ignals, to be ppecific a band limitation to legas than 4

30 kHz, an analog/digital conversion and a conding according to a

nonlincar characterigtic (A-law oxr p-law), 1in arder o redics

the bit transmisgion xate according to the lTimited available
transmission bandwidth.
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such handling operalious hiave a restrictive cffect on the data
transmission, iun particular if largc amounte of data are to he
transmitted, as igo the cage with modem conmmantions which lead

via the modem pool of a netwonrk provider to Tthe Internel.

The object of the invenLivun is therefore to specify for the
preconditions wenlioned a method of handling taelephone signalns
and data supplied by data terminals in the subacriber line
circuit which leads to wmoxe favorahle conditions, in

10 parxticular for the data transmission. This objecl is achieved

hy a method which has Lhe [ealures of the characterizing

clause of paternil cvlaim 1.

Accordingly, during the required analng/digital conversion in
15 the subscriher line circuit, at least the data supplied by the
data terminal are subjected to a sampliny vpesration at a
sampling rate which lies above the sampling rate required for
the Leleplione information and/or the campling values
representing the data supplied by the data rerminal undergo a
20 coding operation acnording to a linear characteristic. The
dara originating from the data terminal and handled in such a

way are fed dizeclLly Lo a data transmission nctwork.

Consequently, on the one hand it is accepted naot tao suhjeat

25 the data originating from the data terminal to the same
reatrintions ag the signalg originating from the duaaloy
telephone set, primarily including the bit rate reduction by
applicalion of a nonlinear characteristic, on the other hand a
sampling ratc corrcoponding to the needs of the data

30 transmiegeion is used, without reqgard to thea 1imited
FranAamiasion hand ot the telephone transmission paths, sliuace

there is no need to regard bandwidth limiLs ovil account of the

direct transfer of the data via a data tranomicoion network.

The two meamgures in the form of avoiding nonliinear coding and
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working with a higher sampling rale Llian is intended for

NAGLE B4

telephone information cart iun each case be uscd individually oxr

elge i combination.

5 Further refinementrs ot the invention are characlerized 1in

suhclaims.

Accurding to a first refincwent of the method according o

he

invention, for the tranemission on the subrrribher iine, the

10 data signals supplied by the data terminals are modulated onlo

a carriar signal, the frequency of which lies above the

frequency band authorized for Lhie transmission of telephonc

siqnals. This dispels the restrictiono which have previougly

existed for the froquency of the carriex signal on the npper

18 limit maintained with regard to the voice band limitation.

A further refinement of the lnveuntLiuvir Lakes the form of a

subgcriber liune ¢lrcuit which is designed with recgarxrd to the

implementation of the method according to the invention and in

20 this context compriseas an analng/digital converter and

Aigital/analog converter, used both for the voice signals and

for the data signals, and a sigrial processor wlhiich 1is

connected on Lhe digiLal side of said converter and represents

the digital interfacc with rocopect to the switching matrix of

25 the telephone exchange on the one hand and the data netwnrk om

the other hand.

The invention is explalued in more delall below on the basis

of an exemplary embodiment with referecnce to a figure.
30

The tigure shows to the extent regquired for explaining the

invention the component parts of two telephone exchanges LE1

and LE2, between which a transmission link UDR exists, as well

ag a data transmiggion network DN as a block.
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The modem coummunlication of a data tcerminal which is connected
to the telephonc cxchange LEl1 with a data rerminal which 18
connccted to the telephone exchange M2 18 explalined. Thesge
data terminals may he, tor example, the personal coupulers PCa
and PCb. ‘'lhese are connected ilu eacdli case via & modem Moda
and Modb, respeclLively, to an analog subscriber line TLa and
TLk, respcctively, by which a connection is emstrablished with
the scubecriber line circuit TLMAa of the exchange Lkl or TILMAD
of the exchange T.R2. These subscriber lines TLa, TLb sBerve
alAan and primarily for the conneclion vf a telephone set Tela

or Telb to said subscriber line circuits.

Parte of interest here of the subscriher 1ine circuits are a

hybrid circuit (fA or Gb tor the two-wire/four-wire
Fransmigsion trom the subsgcriber line to the [our-wire
transmission branches ol Lhe exchange, amplifiers V lying in
Lliese four-wire branches and an analog/digital converter AD in
the tranomitting branch and a digital/analag convearter DA in
the receiving branch. A digital signal processor DSP, CO
whicch the output signals of the analog/digital converler AD
are fed, and which leads dlyilLal signals to the digital/analog
converbler DA, is a further component part. On the exchange
sidce, the digital esignal processor DSP is on the one hand in

connection with the switching matrix SNa or SNbH of the

talephone exchange concerned, on the other hand it forms an
interface with respect Lo a dalda uelwork DN, for example an
ATM uelwork oxr the Ethernet.

Also represented as a component part aof the anbhacariber |ine

circnits is a controller CTR, which controls the digital
slgnal processor DSP and supplies siqnaling inforuatllion for

the establishment of tclcecphonce connectiono, in which context

it communicates with the corveapmnding controller of the

B5
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exnhange of the calling subscribexr via a aignaling connection

existing between Llie two exchangceo.

The subscriber link UB betwaen rthe two exchanges LE1 and LE2
ie connected via line circuits 1'LMDa or TLMDbL to the switching

matrices oOf These exXxchariyged.

T & connection of the data terminal PCa tn the data terminal
PCbhb, the digital data supplied hy thede data terminalg are
converted in the modem Moda or Modb into analoy signals and
modnl ated onto a carrier wave for the transmission on the
subscriber line Tha. In previous modem connectiong, in which
the handling of thc data eignals in the devicea ot the
telephonc cxchange and on the transmimsrRion path underwent the
same handlinng ag vnice intormation of the telephone Lralllic,
this carrier trequency had, with regard Lu Llie limited
transmission baudwlidth for voice information of 3 kHz, a
Lrequency of, for examplce, 2.6 kHz. In the gubscriber line
circuit TLMDa, thege data, transmitted in the frform of analog
signals, are subjernted to an analog/digital conversion by Lle
analong/digital converter ALA. The sampliuny raLe vf previous
analoq/digital couverlLers was 8 ksamples/s, whercby, after a
conpression corresponding to o nonlinear characteristice into a
codc reprecentation using 8 bits per code word, hhe standard
tranemigsion bit rate of 64k hita/as for telephone connections

waa maintalned.

Accurding to the invention, howcvcecy, a ocampling of the analog
signalp correoponding to data supplied by the data terminal at
3 sampling rate lying siqgnificantly ahnve the sampling rate
for voice intormation, to be specific for example at 64

ksamples/s, now takes place in Lhe analuy/digital conversion.
The coding of the digital pignalec in thie case takes place

accoryding to a linear characteriatic with, for example, 16

B0
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bits. These digllal signals are fed via the digital signal
processor Lo Llie data network DN, in which a data transmigsion
can take place undcr the preconditions mentioned at a

tranomiocion xate of approximately 1 Mbit/s.

lhe measures menlLioned hiere for the handling of the data
origlinatinyg from the data terminalp, to be specific the
sampling at a highor sampling rate and the avoidance ot the
comprcoccion intended for the voice signal information, can
also be naed as an alternative if lower daild Lrausmission

rates are adequate,

Gince the analog/digital conversion of the wvoire information
takco place in practice with the same Analog/digital converter
ADA, the corresponding digital signals are processed i Lhie
digital signal processor in such a way Llial they correspond to
the unchaunyed and internationally standardizcd trancmiceion
conditions for telephone signal trancmiceion, i.e. are reduced
to 8000 pampling wvalues per second and are compressed
according o a nonlinear characteristic to a code
representation of code words comprising 8 biiLs. On the other
slde, l.e. i1 Lhe subscriber circuit TLMAb and thce medeom Modb,

corresponding processes take placc.

For the analog/didgital convermion, assentially any desired
converter principles come into conglderation, juslL as louy as
Liiey dlluw Llie liigh sanpling rates in the form of a multiplc
of 8000 sampling values per second and thc reprcocntation of
the digital eignale as code words with more than 8 bits.

Particularly suitable in this context, howevear, i a so-called

sigma/delta converter, which operates at a very high sautpl 1y
rate (10 MHZ), bul uses ouly ovue ur Lwo bits for the digital
signal rcprcacntation. With the aid of the digital signal

processoxr, in this cage a decimation to a Tower numher ot

a7
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sampling values and a chanye ol Lhe code represcntation to

code words of, for exauwple, 16 bits is achieved.

If conventional hardware is stil ] haing used on the other pide
of a modem connection, it is ©of c¢ourse also pussible when
nging the subscriber circuil described to continuc with the
data transmission uvver Lhie telephone network, for which
purpose the digital oignal processor DSP prorerres hhe digital
gignalc supplied by the analog/digital converter according to
the low rransmisaion bandwidth and transmission biL rate, as a

resnltr of which, however, Lhe advantages offered by thc noveol

analog/digical counverLer are not utilized.

8o
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Patent claims

1. A method of handling telephone signals supplied by an
analog tclephone met and data supplied by a data terminal in
the subgcriber Tine circuit of a digital teleplhivue switching
aystem which is used at leaslL iu subregions for a data
transmission, Lo which circuit the teclcphone eet is connected
directly and thc data terminal is connected with a modem
intcrpooed via a common analag subsnriber line, characterlzed
in that, during rhe required analog/digital convergioi, at
laagt the data supplied by Lhe daLa terminal (PCa, PCb) arc
subijected LO a sBauwling operation at a sampling rate which
lies above thc sampling rate required for telephone
information and/or the sampling valuer representing data
supplied hy the data terminal undergo a coding operation
Aaccording to a linear characteristilc, and in Llat Lhe data
originating from Lle dala terminal and handled in such a way

are fed directly to a data transmipoion network (DN).

2. The method as claimed in claim 1, characterized in that,

for the transmission on the subscriber line (TL), Lhe daLa
slgnals supplied by Llie dala terminals (PCa, PCb) are
nodulated onto a carrier signal, the frequonoy of which lies
above the frequenoy band authorized for the transmission of

telephone signals.

3. A Bubscriber line circuil fur handling telephone signals
supplied by an analog telephone set and data supplicd by a
data terminal in the gubscriber line c¢ircuit of a diagital

telephonae switching system which iR naed at least in

subregions for a data transmission. to which circuit the
telephone get 18 connected directly and the dala Lerninal s

conncctcd with a modem interpooed via a common analog

auhgeriber Tine, characterized hy an analog/digital converter

89




B7720/2081 03:290 15402511681 LLRNCR AND GRECCHNDBLERG MAGL

10

15

20

CA 02361803 2001-07-30

with a high sampling ratc, above that rcquired for telephone

information, to which converter both the telephone simnals
rRupplied by the realephone set. (Tela, Telb) and the data
signals supplied by the data terminal (pPCa, PCb) are fed, and
characterized by a digital slunal processor (DSP), which
reduces the digital signals emittcd by the analog/digital

converter, at least as long as they represent telephone

ARignala, rtn the transmission bhit rate intended tor the

transmission and which at the same time subjects the signals
representling telephone signals Lo 4 codluy ovperalion acceording

to a nonlinear characteristic.

The subhgcriher line cironit as claimed in claim 3,

characterized in that it has a digital interface, via which
the digital signals emitted by Lhe dlylilLal siyual processor,
as louy as Lliey represent signals of the data terminal, are
fcd to a data nctwork (DN) and digital ecignale coming from
there, intended for the data terminal (PCa, PCb), are fed to
rthe digital signal processor (DSP).

10

N O (T T O T 0Tt e 000U FULTTO 0V FOU00ETTIOToRt oMU FUTve! T 2345 MY o141 AL 114149 S0 0 b LA P OO L O LT T4 SUTOUM 00RO A T ST UTTT it o oTT IV TTIIO L STV s APPSOV AL PABobbre B Slrecrii



CA 02361803 2001-07-30

Terrrmtaddreg 0 - .






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - abstract drawing

