1 Description Method and receiving unit for synchronizing a packet-oriented
received tone signal with a generated tone signal In communication
networks, and especially in Voice over |P communication networks,
compression methods-according to IT& standard G.729, for example-are
used for transmitting speech and tones or tone signals, wherein the
compression concepts used are best suited for speech transmission. When
@nsmitting multi-frequency tones-known in the industry as DTMF dial
O or fax/modem signaling tones, under certain circumstances the
compression process can cause undesired changes in certain features of the
digitized tones. In order to avoid such problems and facilitate tone
Methoecaghitegeivitigeucilinesyadhienicé pagdatitedizdd eceined twweignatovith a
RFC 2833 can he used to transmit fax/modem signaling tones, wherein this
generatat JaNg sMirjured for transmitting tone signals that are used for signaling
that creates a communication connection between Voice over IP terminals.
For example, when transmitting a fax/modem tone signal at 2100 Hz
In comcconiltagido REIW@E33 atiek esprdiatysic & bueg ifzesrandisigai@s setvaorks,
incoming fax/modem tone signal or a digitized or_analog tone signal. At the
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The tone information according to RFC 2833 contains data about the tone
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comp?ggion process can cause undesired changetam features of the digitized tones. In
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order to avoid such problems and facilitate tore®gaition in the counterpart device, a
standardized method according to RFC 2833 can dx tastransmit fax/modem signaling tones,
wherein this method is configured for transmittinge signals that are used for signaling that

creates a communication connection between Voiee IB/terminals.

For example, when transmitting a fax/modem toneaigt 2100 Hz according to RFC 2833, the
sending side recognizes and suppresses an incdaxifmgodem tone signal or a digitized or
analog tone signal. At the same time, a piecerod toformation is generated in place of the
recognized fax/modem tone signal and, in the chaévmice over IP transmission, is inserted
into special RTP (Real Time Protocol) data packdteh are then sent over the Internet or over
networks with Internet protocol. The tone informeatiaccording to RFC 2833 contains data
about the tone type, level, and duration of thénfeddem tone signal. On the receiving side, after
the transmitted tone information is measured uait@ne generator, the fax/modem tone signal

is reproduced and inserted into the decoded sigmal the RTP data packets.



the transmitted tone information is measured using a tone generator, the
fax/modem tone signal is reproduced and inserted into the decoded signal
from the RTP data packets. 2 Because a time span of typically 20-30 ms is
required for recognition of the transmitfed fax/modem tone signals, it is not
possible to suppress the portions or bit patterns of a fax/modem tone signal
transmitted up to that point and transmit them further without an additional

desjred delay. th VI ide, wh ing b h .
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signal processes that a downstream tone detector may misinterpret as a
tone pipasé trasverstiedryrhteshshiftodntzanansitttomiodbiitioithohess additional undesired
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2833. Misinterpretations often lead to significant problems or to complete

therefedoreengignatprosestes) thdh </ modesireraltigoad usiay dasnpagketsasra phase
RTP data packets. The underlying concept of the invention is therefore to
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tone signal is also transmitted in special data packets by the sending side,

2833 Misinieprsstatians mitanyleacsisigpifisrthliemMs@bE complete failure when

transmitting a fax/modem tone signal using datketscor RTP data packets.

The underlying concept of the invention is thereftr improve transmission of audio
information, especially tone signals according EeCRstandard 2833. The solution is contained

in the features of claim 1.

The defining aspect of the invented method consistise features wherein:

a) the tone signal is inserted into data packethersending side,

b) the tone signal is also transmitted in spec&hghackets by the sending side, using a piece
of tone-signal-specific tone information,

Cc) atone generator on the receiving side geneaati@se signal according to the transmitted
tone information,

d) the phase difference between the transmittedgandrated tone signals is ascertained
before the generated tone is inserted into thegiatkets and is compared with a

predefined phase difference,



C) a tone generator on the receiving side generates a tone signal according to
the transmitted tone information, d) the phase difference between the
transmitted and generated tone signals,is ascertained before the generated
tone is inserted into the data packets and is compared with a predefined
phase difference, 3 e) if the ascertained phase difference exceeds the
predefined phase difference, the tone generator is used to shift the phase of
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ata packets in place of the transmitted tone signal. An important advantage
f)  ofape iandien dits iepbatéatuthhtbepheceddphese difterence Hesatwlbethe predefined

constantly active for synchronizing the phase of the tone signal produced in
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Is Imminent. According to one embodiment of the invention: g) the last two

transferred bit patterns of the transmitted tone signal that are produced
before the preset time when the generated tone signal is inserted into the
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becauysdteymeind tiveadoresihecessary only wheneadignal or piece of tone information is

received and insertion of the tone signal is immine

According to one embodiment of the invention:

g) the last two transferred bit patterns of thegmaitted tone signal that are produced before
the preset time when the generated tone signasestied into the data packets are stored,

h)  afirst phase difference between the last stbitgplattern and the currently produced bit
pattern of the generated tone signal is ascertained

) a second phase difference between the previousdbit pattern and the currently
produced previous bit pattern of the generated soyal is ascertained,

J)  the ascertained first and second phase diff@®ace compared with a predefined phase
difference,

k) if the ascertained first and second phase diffees exceed the predefined phase
difference, the tone generator is used to shifptiese of the generated tone by a
predefined phase value, and

[)  steps g) through k) are repeated until the firssecond ascertained phase difference is less

than the predefined phase difference.



produced previous bit pattern of the generated tone signal is ascertained, j)
the ascertained first and second phase differences are compared with a
predefined phase difference, k) if the %scertained first and second phase
differences exceed the predefined phase difference, the tone generator is
used to shift the phase of the generated tone by a predefined phase value,
and 1) steps g) through k) are repeated until the first or second ascertained
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be stored at a time, which permits short processing times for the

permigrsttadmreciessmo cesss For ther sxhentigegusezanples of the invented
method and an embodiment of an analysis unit according to the invention
are described in additional claims. The invention and further examples of it
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a block schematic diagram of a communication arrangement in which the

accordivente dhaativedtis used casd ithgadren Zdaditabaidslock schematic diagram of
an arrangement for using the invented method in a receiving unit according
to Figure 1. Figure 1 shows a sending and a receiving unit SE and EE on

The MHHH&‘P%%UWHPB%BF@BP& are exmdibelow with reference to two drawings,

which contain:

Figure 1 a block schematic diagram of a commurocatirrangement in which the
invented method is used, and
Figure 2 a second block schematic diagram of aangament for using the invented

method in a receiving unit according to Figure 1.

Figure 1 shows a sending and a receiving unit SEEon which communication connections
can be established over the Internet IN. The sgnalal receiving units SE, EE can consist of
gateways, for example, which can be used to trarspeech information and signaling
information over the Internet IN through a commatiien connection, which in the execution

example is a Voice over IP connection.

For the execution example it is assumed that thee plckets dp consist of Voice over IP data
packets dp that are transmitted by the sendingSkibver the Internet IN—which alternatively
can be a local network with Internet protocol—te tkceiving unit EE. For the execution
example it is further assumed that the data packetse transmitted according to the RTP (Real

Time Protocol). The RTP is defined in RFC standie889 or 3550 and is a protocol for



can be established over the Internet IN. The sending and receiving units SE,
EE can consist of gateways, for example, which can be used to transmit
speech information and signaling information over the Internet IN through a
communication connection, which in the execution example is a Voice over
IP connection. For the execution example it is assumed that the data packets
dp consist of Voice over IP data packets dp that are transmitted by the

. sending unit SE .over the |nternet IN-which alternatjvely can be .a local
conti e AR et AFRELETS e PPt RO (RE Uil ver IP-based
netwéample it is further assumed that the data packets dp are transmitted

according to the RTP (Real Time Protocol). The RTP is defined in RFC

standard 1889 or 3550 and is a protocol for 5 continuous transmission of
real-time data such as audiovisual or méﬁtimedia datg over IP-ba
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tone signals ts, such as DTMF tone signals or fax/modem tone signals,
signahouldaiso entr tmsentigubls, thleadd dilsy drestdi e d he tloesentingxistin§E. The
compression processes are best suited for compression of speech signals in

curreBﬁyt%ﬂﬁfﬂg\ﬁfgﬁwwp&gfﬁ’@%ﬁé%ﬁjﬁmt%ﬁm@ﬁgs@gmpgssa?@ch signals in
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recognition o ecelving unit, a process according to
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as used to transmit a fax/modem tone signal, wherein a modem tone signal
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example of a 2100 Hz tone signal, which is usesisiich off the echo canceller that is provided

for speech transmission, in order to create an&gson channel in data transmission mode.

According to the standard, the sending side exasrtime signals that are to be transmitted to see
if there are tone signals, i.e., a fax/modem togeas mod, and if one is recognized,

transmission of the fax/modem tone signal mod ppeessed. This means that no data packet dp
with a recognized fax/modem tone signal is sent\&iten the fax/modem signal is recognized,
its characteristics such as frequency, level, and type are also recognized and are placed into
a piece of tone information ti. Instead of the gguaed fax/modem signal, a separate data packet
dp’ containing the tone information ti is transmdt According to standard RFC 2833, after the
tone information ti is received, the sending sidesua tone generator TG (see Figure 2) to
recreate the fax/modem signal mod according tadhe information ti—frequency, level, tone
type—and inserts it into the data stream in datkgis dp using an insertion/reading unit ELE

(see Figure 2).



for speech transmission, in order to create a transmission channel in data
transmission mode. According to the standard, the sending side examines
the signals that are to be transmitted tg see if there are tone signals, i.e., a
fax/modem tone signal mod, and if on%is recognized, transmission of the
fax/modem tone signal mod is suppressed. This means that no data packet
dp with a recognized fax/modem tone signal is sent out. When the

h fax/modem signal is recognized, its characte iséi s such as frequenc IIev l
In the JBESg artordng ot oty EEsed g fRe b izeadpisional s or a
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packet dp' containing the'tone information tr is transmitted. According to
fax/msideiiesd) RE OnR83B @ flatahrackels idifohefopmissicaceivbd fenénseddngignal takes

side uses a tone generator TG (see Figure 2) to recreate the fax/modem .
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insertion/reading’unit ELE (see Figure 2). 6" In the procedure according to

shift aheisésedak saleistine éabethioderncgjgiza dhimihie sionslipporssa@ddmbdeight time. This
signal mod-usually 20-30 ms. During this time, the sending side inserts the
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sep ata packet receiving side then, when the signal
produced by the tone generator TG is inserted, there can be a phase shift or

phase reversal of the fax/modem signal mod that is not suppressed at the
Accoigiing fithderine pirR e alNAdS O 4BRfRENRIBRABIRIAT iR BRI AHPPressed

ater [PAIHSISHIOR B)HEGNER TSR biroaereiplanitesd R BHEEA Figure 1 by
an arrow marked dp (mod). In addition, accordingtemdard RFC 2833, the parameters of the
recognized fax/modem signal mod, such as its tgne, fevel, and frequency, are taken from it,
placed into a piece of tone information ti, ancened into a separate data packet dp, designated

in Figure 1 by an arrow marked dp’ (mod).

Figure 2 shows a possible arrangement for exectiimgnvented method in the receiving unit
EE. With an insertion/reading unit ELE, to whichtalpackets dp are transmitted by the sending
unit SE, the tone information ti from the sepaddéa packet dp’ is read and sent on to the tone
generator TG, in which the fax/modem signal modhen produced. The fax/modem signal
mod’ is created using individual bit patterns s—edtsown in the industry as samples—and
these bit patterns s, instead of the transmittesif@adem signal mod, are inserted into the bit

pattern stream of the data packets dp at a prestefpoint in timed



According to the invention, a tone signal is or fax/modem signal mod is no
longer suppressed after it is recognized by the sending side, but rather is
retransmitted, as designated in Figure 1 by an arrow marked dp (mod). In
addition, according to standard RFC 2833, the parameters of the recognized
fax/modem signal mod, such as its tone type, level, and frequency, are taken
from it, placed into a piece of tone information ti, and inserted into a separate
data packet dp, designated in Figure 1 by an w marked dp' (mpd), Figure
Becal S ool oG e SN UERHLBY 10F SRR MBS THUh 1D RBAEE H AR or no
phas&esaiyiRgcpia SErdlitlo AEhipssrieabaasiings Bl E-aite MuE thdaraskRls signal
dp are transmitted by the sending unit SE, the tone information ti from the
mod sepkbafe daimgddikeddphis, redidshia d seiconddihpatiee géreistoitte0 bafore time t
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signal mod, are inserted into the bit pattern stream of the data packets dp at

companeeaefimdoploinpattéms &1’ 7s Bebatiseitbdoioit ¢ dyethed pnedyereet dip LG and are to

tone generator TG must be inserted with little or no Phase shift, the phase

be insgriged iriRdhst HaleoraskeisFe Rt dsethn e aseHe Baehbdnh s qliasmeatierences
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transmit ore’time tx are read by the insertion ing unit ELE an

compsi@rédvithaarpesaenhse phegis thkonpueriicprdbefited pHasitdiffiershpai ane
_read by a phase detector PD, and their phase relationships are compared
MaximsR R pHirrATCS thabeanewat O PhuaREaRTY rdibhdgederatsiong mod and the

fax/m?@% r%i%ﬁﬁ@éﬁéﬁ%@g&%t %t? %ngﬁsewtot\i%ea%em H%etBIéar‘g?ed in order to

tector iferences Ay
prevent problems with downstream tone detectors.

For this execution example it is assumed that Hase differencdg is greater than the
predefined phase differenge and therefore, in order to prevent too high ohage shift, the
two bit patterns s1', s2’ produced by the tone gpe TG, as well as subsequent bit patterns,

cannot be inserted into the data packets dp atteme

According to the invention, the phase of the bitgras s’ produced by the tone generator TG or
of the fax/modem signal mod’ is changed or shifted predefined phage The predefined
phasep is selected such that a gradual change of thgaliiérn s’ produced by the tone generator
TG to the predefined phasgewill achieve a result below the predefined phafferénceAo

without causing another phase reversal.



of the first bit patterns s 1, slI' and the second bit patterns s2, s2' are
ascertained and then compared with a predefined phase difference pv. The
predefined phase difference pv is the maximum phase difference that can
exist between the transmitted fax/'modem signal mod and the fax/modem
signal mod' produced in the tone generator TO, or that can be tolerated in
order to prevent problems with downstream tone detectors. For this
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generator TO, as well as subsequent bit patterns, cannot be inserted into the
figurejaldhpduketstdmtietinsestenobducorimythedaeineeaition GHeefitrasa Bitenénsiertion time t

atterns s' produced by the tone generataor TG or of the fax/ modem signal
are UG TOL i HcP o PR L e L RAEINS S11E o RRAE P ACs
ascer@rlgsed i BretRdiRlLpRRgs afdbRpIRELRERS iRIPLYREHDE BEscribed
tone generator TG to the predefined phase p will achieve a result below the

aboverfedehaedipgsesactithdrpaterAs’ wiibdut ethbsiogeagetterafmrae tevibsaretiefined phase
Next a later insertion time to is set, and the next two bit patterns s transmitted

¢ arepgpsataskURLLRBPARE Eifisiensas smlieibandhn-Bserciner Rhasasiference
' ' fiqure). The two bit patt '
ves SR RER00 SE et T

for the phase comparison with the stored bit patterns s. If the phase
difference ascertained is beyond the predefined phase difference Ay, the

Whers{Bgopitasie dRieninl deterpistesbsy e miERRAcS adh BRIRIdHAY the predefined
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fax/modem signal mod, the bit patterns s1’, s2’ additional bit patterns s’ for the fax/modem
signal mod’ produced in the tone generator TG mgerted in the data packets dp using the
insertion/reading unit ELE. For clarity, the figusleows only the variation in which the phase
differenceAq is smaller than the predefined phase differencafter just one comparison, so the
bit patterns s1’, s2’, etc. produced in the toneegator TG can be inserted immediately at

insertion time ¢into the data packets dp.

If there are no additional steps according to @eriret protocol, then the bit patterns s1, s2, etc.
or the fax/modem signal mod’ can be transmittedther protocols or converted to an analog

fax/modem signal mod'.



p are repeated until the phase difference Ay is smaller than the predefined

phase difference pv; these repeated processes are not shown in the figure.

When the phase detector determines that the phase difference Ay is smaller

than the predefined phase difference p4, then at insertion time te, instead of

the bit patterns s 1, s2 for the transmitted fax/modem signal mod, the bit

patterns s1', s2' and additional bit patterns s’ for the fax/modem signal mod'

.produced in the tone generator TG are inserted in the data packets dp usin .
The B RO EL G T 15 Lo OF LA GHE R LA 4100 By e (b Aincing and
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difference pv atter just one comparison, so the bit patterns s1', s2', etc.
procgssgfuced in the tone generator TG can be inserted immediately at insertion

time to into the data packets dp. If there are no additional steps according to

an Internet protocol, then the bit patterns s 1, s2, etc. or the fax/modem

signal mod' can be transmitted to other protocols or converted to an analog

fax/modem signal mod'. 9 The invented method is not limited to the

execution example, but can be used in all sending and receiving units

through which tone signals are sent according to RFC standard 2833 or

similar processes. 10 Patent claims 1. Method for synchronizing a tone

signal (ts (mod)) transmitted in data packets (dp), a) in which the tone signal

(ts) is inserted into the transmitted data packets (dp),



b) in which the tone signal (ts) is transmitted by means of a piece of
tone-signal(ts)-specific information (ti) in special data packets (dp’), ¢) in
which a tone generator (TG) generates the tone signal (ts') according to the
transmitted tone information (ti), d) inwWhich the phase difference (Ay
between the transmitted tone signal (ts) and the generated tone signal (ts"))
is ascertained before insertion of the generated tone signal (ts') into the data
Pat 'ﬁa%(‘es (dp) begins and is compared to a predefined phase difference ((pv),
ate )C| Wch, if the ascertained phase difference (4(p) exceeds the predefined
phase difference ((pv), the phase of the generated tone signal (ts') is
changed by the tone generator (TG) to a predefined phase (p), f) in which

1. Mepsal) s w)ciorepegtadamisige algte (Rivdn phitteddiffeiatageakets ep),
under. the predefined se difference ((pv), at which point the generated
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thidrmerteo rp (oYl irc e pdugdib cath e pob@dsineol insertion time (te) of the generated
tone signal (ts') into the data gpackets dp) are stored, h afirséqij_hase

©)  diruhiced (o0 eRstRiRsinER ) ORREENSANS SPIRALADIAERENING ) Hirittrasmited

Bﬁ%ﬁ%ﬁ%%rﬁb %b for the generated tone signal (ts") produced before the
Insertion time (te),’11

d) in which the phase differencé({ between the transmitted tone signal (ts) and the
generated tone signal (ts’)) is ascertained befmertion of the generated tone signal (ts’)
into the data packets (dp) begins and is comparadoredefined phase differenge),

e) inwhich, if the ascertained phase differenog) exceeds the predefined phase difference
(pv), the phase of the generated tone signal (t€hamged by the tone generator (TG) to a
predefined phase],

f)  in which steps d) and e) are repeated untibbeertained phase differencepj lies under
the predefined phase differenge’), at which point the generated tone signal (ts) is

inserted into the data packets (dp) in place otridwesmitted tone signal (ts).

2.  Method as in claim 1, distinguished in that

g) the last two transmitted bit patterns (s1, $2he transmitted tone signal (ts) that were
produced before the predefined insertion tirgeaftthe generated tone signal (ts’) into the
data packets (dp) are stored,

h) afirst phase differenc@¢) is ascertained between the last stored bit pafs) and the

last bit pattern (s2’) for the generated tone digts§ produced before the insertion time

(to),



i) a second phase difference (4(p) is ascertained between the previously
stored bit pattern (s1) and the previous bit pattern (s1) for the generated tone
produced before the insertion time (te), j) the ascertained first and second
phase differences (4(p) are compared with a predefined phase difference
((pv), k) if the ascertained first and second phase differences exceed the
predefined phase difference ((pv), the tone generator (TG) is used to shift
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claim 2, distinguished in that comparison of the second ascertained phase
(ifference (4(p) with the predefined phase difference ((Pv) is given priority. 4.

) ethod as jn anpy of the preceding claims, distinguished in that the tone )

) HRARCEOAE Lo B AR REAST LRI RS AR ggTined
Eh%@ﬁe@éﬂe@ of the preceding claims, distinguished in that the data
packets (dp) are’ produced and transmitted with the RTP protocol according

k) tbtRE-EssenmaiactIFilafddetood @b aseamfferth eyreee dnegpriedetned phase difference
distinguished in that the tone signal (ts, ts') consists of a fax/modem signa
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[)  steps g) through k) are repeated until the firssecond ascertained phase difference lies

below the predefined phase differenge)

3.  Method as in claim 2, distinguished in that canngon of the second ascertained phase

difference A¢) with the predefined phase differenge)is given priority.

4.  Method as in any of the preceding claims, digtished in that the tone information (ti) is

produced and transmitted according to RFC stan2a3a.

5. Method as in any of the preceding claims, digtished in that the data packets (dp) are
produced and transmitted with the RTP protocol aetiog to RFC standard 3511.

6. Method as in any of the preceding claims, digtished in that the tone signal (ts, ts’)

consists of a fax/modem signal (mod).



(dp),

b)

d)

9)

h)

a) with a receiving unit (EE) for receiving a tone signal (ts) inserted in data
packets (dp), and b) for receiving a piece of tone-signal(ts)-specific tone
information (ti) transmitted in special etdlgta packets (dp"), c) with a tone
generator (TG) for generating the tone Signal (ts') produced according to the
transmitted tone information (ti), d) with a phase detector (PD) for
ascertaining the phase difference (Ay between the transmitted tone signal

and the generated.tone si naI before | ton the en
R e T PR G R B B VD L AP UGt packets
predefined phase difference ((pv) e) the tone generator (TG) is conflgured
such that, if the ascertained phase difference (4(p) exceeds the predefined

pritse ditereingeUiii Vi Bd phaseiih ofatiesignee (d6p ingertesigmalataspaskets (dp), and
hifted b redeflne hase the receivi ipment is conﬁ ured

O et Ao G dp rey DU BLISh SRS LA (I S e o specia

Mﬁﬁéi&é’ﬂé’?&ﬁk}e predefined phase difference ((Pv) and the generated

tone signal (ts) Is'inserted in the data packets (dp) in place of the transmitted

toitle astgnal =) eBatRie CEW) g regpmenatinigatireatelgimal §t £ propededthagpading to the
insertion/reading . unlt (ELE) and a memory (SP) for storing the last two

fransmitied e Hiermaion () of the transmitted tone signal (ts) that were

B AR AP BT} L BRAA RIS URETUREAAP SR Fhe

transmitted tone signal (ts) and the generated s@mal (ts’)) before insertion of the
generated tone signal (ts’) into the data packdd¥ fegins, and for comparison with a
predefined phase differenagv,

the tone generator (TG) is configured such thdig ascertained phase differende)
exceeds the predefined phase differeipeg, the phaseq) of the generated tone signal

(ts") is shifted by a predefined phage'),

the receiving equipment is configured such #taps d) and e) are repeated until the
ascertained phase differencep] lies under the predefined phase differensg é&nd the
generated tone signal (ts) is inserted in the platkets (dp) in place of the transmitted tone

signal (ts).

Receiving equipment as in claim 8, equipped with

an insertion/reading unit (ELE) and a memory)(f8Pstoring the last two transmitted bit
patterns (s1, s2) of the transmitted tone sigsaliiat were produced before the preset
insertion time @@ for inserting the generated tone signal (ts'thie data packets (dp),

with a phase detector (PD)



)

K)

9.

13 for ascertaining a first phase difference (4(p) between the last stored bit
pattern (s2) and the last bit pattern (s2') produced from the generated tone
signal (ts") before the insertion time (tgé and i) for ascertaining a second
phase difference (4(p) between the preVious stored bit pattern (sl) and the
previous bit pattern (sl) produced before the insertion time (te), and j) for
comparing the ascertained first and second phase differences (4(p) with a

B RO TG 2SR LT e A LR S 8l SRl GBS (52) and the
pisdsifinastahree Jifrsansed Gy the Wﬂﬁ@%‘ RPIRShEIBR: Bi@Rsertion time

(ts") is shifted by a predefined phase value (p), and 1) the insertion/reading
(tgit @AUE), the memory (SP), the phase detector (PD), and the tone

enerator (TG) are configured such that steps g) through k) are repeated until
e BRI o LR B LSS E BRENIRS (IRRIANE i ereb Pattern (1)
Bhashdifiersnes dﬂ%tt%rﬁ(%ﬁ?'\ﬂ%ﬁ%t%@a&_ S FHBALY Sand.
distinguished in that a piece of tone information (ti) generated according to
RE Costpadiag the3dscandiaeddesteahd secdmakp difference\p) with a predefined
phase differencepf),
the tone generator (TG) is configured such ti#he ascertained first and second phase
differences exceed the predefined phase differgngethe phase of the generated tone
signal (ts’) is shifted by a predefined phase véeand
the insertion/reading unit (ELE), the memory YSRe phase detector (PD), and the tone

generator (TG) are configured such that stepsrguth k) are repeated until the

ascertained first or second phase difference heleuthe predefined phase difference

(Ag).

Receiving equipment as in claim 8 or 9, distiagad in that a piece of tone information

(ti) generated according to RFC standard 2833 earedteived.



