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SIGNALLING SYSTEM R}

INTRODUCTION

L PRINCIPLES OF SICNALLING SYSTEM RI
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General

o

control.

Sysiers R) may be applied lor stospatic and séeri-sutomatic operation of coe-way and both-way circuis,
within an imtemationsl region (world sumbering zome) When wtiliped in an integrated world aumbering zone

{c.g. Zone 1) the oumbering md routing plans and operating facilities of that zone should appiy.

-

mision stsadards, inchoding sxtellile circuite
The signulling oquipment uped in Sysiem R} consists of two parts:
q} Jine signalling for line or supervisory signala; and
&) regisier signalling for midress signals.

&) Lime signailing .

1} 2600 Hz signaliing

When the ciruli_t is idla, » Jow level signalling tone is continuously pretent in both directions.

¥ Rygisier vipmiiiog can b mady comepalilis with TAL by poviding a TAS) Reking Wi,

- * ‘Fasdde VL4 = Systwm RI

The development of new exchanges, especially those utilizing stored programme control, has inuroduced
new concepts in the division of funclions between varicus components of signalling and switching systeme To
albow the maximum [reedom im incorporating new cobcepts which ean contribute to the overall econemy and
ciliciency of the system, the requirements as coversd in this epecificstion are for the combination of equipments
necessary to provide m lenction. For example, the requirements for line signal receiving equipment ss given here - -
may be meet by varioas subdivisions of functions beiwsen signal reosiver, trunk relay sety and Hoved programme

The system s spplicable to all types of circuity {cxcept TAS] derived circuits)" meeting CCITT wans-

-Contivuous 1one type in-bund live-signalling i uwed for the link-by-link (ansmission of all supervisory
sigfuls except the ring-forward (forward-transder) signal which is & spurt signal. A single frequency, 2600 Hz, is
used in each direction of the 4-wire transmission path, the presence or absence of this freqeency indicates a
specific signal dependeat upon when it occure in the cignalling wequence and i cestaim cases upon’ ils duration.

P.@3/24
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i PCM signalling - l ]

The 2600 Hx Yine signalling described in 1) is not normally applicd w the speech paths of crcvils working ’ ’,
on PCM systems onless the PCM channels are connected in coscade with snalogue channeis to form a cirowit The i
signailing on PCM systems in the Morth American region is channel sssocisied. in-alot, providing (wo signalling
channels per speech chunnci, and wtitizing bit sbealing of the cighth hit of each channel every sixth frame, .J

b Rexixter signailing

Lik-by-link multilrequency (MF) in-band peisc signalling is used for the transmission of address
information. The signailing frequencies are 700 Hz 1o 1700 Hz, in 200 Hz weps, and combinutions of wwo. and
two only, deicrmine the signal. The address informatica is preceded by s KP signal (start-of-pulsing) und
terminaned by an ST signal (end-of-pulsing). Either en bor?), or en bloc averlap®, or overlap sending may apply.
This register signulling arrangement is used extensively with other in-bund and out-band line signalling systems.

\
Compandors may affect siganiling., pariculary shorr pulse compound register signals, due 10 pulse length [
distortion and the production of intermodulation frequencics. By virtue of the link-by-link signalling and the
adopied duraltion of regisier and fine signal pulses, Sysiers R1 functions awrectly in the presence of compandors v
designed in accordacce with CCITT recommendations. [
1
!
o
)
1
I
l-?
: ;

D Sex Iy Faccicie V1.2, Recommendmion Q.151, Now to § 3.L1 for sa axpleastion of Uscae torams. . i

4 Fascicle Vi4 ~ Sysheu B1
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SECTION 1

DEFINITION AND FUNCTION OF SIGNALS

Resommandation .310

1. DEFIMITION AND FUNCTION OF SMCNALS?

1.4 osmmect {seicimy) sigaal {sent in the forward direction)

This hoe sgnat is Lunamared 51 1he tginning of 2 call 10 isitinte Gircuit operation nt the incoming cod of
the circait 10 bugy the circull and 10 seise equipmon for muritching the call.

12 deloy-disiling sigaal (sent in the backward direction)

This line signal is Uansmited by the incoming cxchange following the recognition of the connect (seizing)
signsl to verily recoipt arhmnmaun-numludwmdnummcmsquwtum

yet attgched or ready 0 reczive sddress signale

1.3 ummm(mlumt-andmr

This linc sipnal i se Trom lh lacoming axchanps submeguent 10 the sending of a delay-dialling signal
indicate thal tbe incoming regisier equipment has been counected and is veady to recsive sddrens signale.

14 KP (wiart-of-pulsiey) signal (sent i the forsard direction)

ﬁumﬂpdnmtwbﬂem dam-dn.llmlmluduuudwmthe
incoming multifrequency register for the receipt of subscquest interreginter sigaals.

1.5 address sigual (sent in the forwand direction}

This register signal it senk w0 indicate one dedimal element of informstion (digit 1, 2, .. ., 9 or 0) about the
called party’s numbes. For each call 3 saccession of wddress signaly is aen.

L6 ST (end-of -pulsing) sigeal (sen( in the forward direction)
[
This register signal is scrt 10 indicate that tkere are no more address sigusls o follow. The signal is always
wnl in semi-antomatic 53 wall a5 sutomatic working.

" in this part the Nenth Asswricao designathon for Hine signals §s veed The designatiom of the mignal in Sysicam No. 3 which
mow renrly corvesponds W s paflicular Morth American sigaal b shown in purenthests. There & not always eunc
mdmhfm;;mﬁﬂmdwﬁmummm-mmhh’u.lbﬁnhnlumu;h

an incaming Oparmtor.
Fosicla VI4 ~ Rec. Q330 5
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1.7 answer sigual (xent in the backward direction)®, »

This line signal is sent 10 the owigning exchange Lo indicate that the called party has answered.

(n semt-automatic working. the signal has a1 supervisocy function.

In axtomatic working, il is weed:

=~ (0o start mclering the charge Ww the calfing sbacriber:

= to start Use measurement o -crfiduration for intemational accounting porpewesif this is desiced,.

L8 hemg-up {cleardmck) signal {sext in the backward direction)®

This line signal b sent o the outgoing exchange 10 indicate thai the called party has cleared. In the
semi-aulomelic service it performs a supervisory function

In automalic working, armaagements are made 1o desr the connection, slop the charging. and siwop the t
measurement of call duration i within 10 to 120 seconds® after recognition of the hang-up signal, the calling
subscriber hus not cleared. Clearing of the comnsction should prefersbly be contvolled from the poim where the
charging is carried oulL

1.9 ring-ferward {forward-transder) chpual (sent in the forward direction)

This line signul is initialed by an operator to recall an operstor at a point further ahead in che connmection.

1.0 dlecannect {cienrforwsrd) sgusl {seni in the forward direcuon)

This line sgnal Is senc in the lurward direaion sl ke s0d of 3 call when:

a) in semi-aulomalic workiag, the opermtor st the oulgoing exchange withdraws the plug from the juck,
or whea 1n equivalent operation is performad;

b} in suomalic working, the calling party hangs up, or when the time-out period of 10 to 120 seconds as -
discusand ia § 1.8 ahove ocanrs

1.1l Diagroums showing signol seeqeence

Typical caquencet of signaia in semi-swiomuenis_ap) splomutic working are shown in Anncx A 10 these ;
Specificavons of Signalling System R1. e

D Noirs on (ke amewer and hang-ap {dear-buch) signals. — See comemonding notes ia Recommendation Q.120, £ 1.3,
Volumg V1-2 of thn Geeent Boak

¥ Sca Rovowmsandalion .47 for vhe auives b be 18R 10 popre thar wowre signats, hoth nadonal and incermutionul. drs. ..
e ed s quickly as postihie : .

W Jp word sumbering Zone 1, 13 ta K2 seooads is weel

. e A

"6 Faacicies Vid4 — Ree Q310 [
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SECTION 2
LINE SIGNALLING

Recommendalion Q311
L1 28 Hx LINE SIGNALLING

The linmsignal roling arangrment it haserl on the spplicetinn and eemoval of » ringle frequency tane
{2600 Hz) as shown in Tuble 1/Q.311,

TABLE 1/Q3N
Ling signal code
] T sttnd Trnmmitted state . &
e anclan |G
Origisating snd | Terminating ead
Idle . —_— e e 0 [
Coansct (sizing) s > coatineoes 1 0
Delay-disiling e coatinsons ¥ 1 1
Ktart daling (nraaad 14 s} | — aombisrumem 1 o
Anitwes —— o timlunes ] 1
Hang-up {clear-back) — conthsuces 1 o
Discoasect (clewr-forwaal) — coatinoom o Oorl
Ring-forvmad {forwsrd-tmaster) e 65-133 mu [ ] Qarl
» Husy, meotder {congastion) 4 — - off on

"V iy ———p judicuies forward signalfling staie [ or |, respectively.

T | —— indlicales backward signalling stals 0 or 1, respectively,

* The durutions of these signuls are varisble wd depend upon when the sucoweding sipnal occurs. Ta enaure proper regisua-
lion of these signals, the Uesnsmitted signal Jurations should nod bo less than HO ma.

* Busy und re-order (congestion) condivons are indiesied by audible Lones,

% u: Tone on, or signalling bit slawe O in PCM sysiame

* |: Tone off, or signalling bit stale ) in PCM sysstms.

Pmecicle YL4 — Rac. QIIL 7
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By taking advantage of the fixed order of ocuTence of specific sigaals, both tone-on"and tone-oif signals
are usod to Indicate more Jo one sigesl conditios. For exampls, in the backward direction tonc-em is used Lo
indicate start-dislling (proceedto-send), and terminsling end hoang-up (clear-back) signals withom conflict. The
mmmmmmdhm‘nﬂmmmmmmdwmordermdancuntme
between tone-on and tone-off signals

Beeomsndaties Q312

o e
b

12 20 Hx LINE SICNAL SENDER" (TEANSMITTER)

211 Signal freqguency
2600 + S He

222 Tronemitted siypmal level of tome-om gignaly

~8 + | dBml) for the duration of the signal or for & minimum of 300 ms {whickever is shorter) and for a
mazimom of 550 ms aller which the lovel of the sigral shall be redoced to —20 £+ | dBmO.

223 Trammiited signal durations
The transmirted sigonal durstions are shown in Tabls 1/Q311.

224 Sigwad jfreymemiy Bk

The kevel of signal frequoncy icak power trmoxmitied W the line sbould not sacked - 75 a3, duringthe——--
tome-off condition.
215 Exroneous freguency compondris

The uwnsl puwear of val Ny componamts sccompunyimg w tone sigwal ohould he at laad 35S 4B
below the fundamental tignad power.

1226 Themmwitrieg Mwe split

The following spliting arrangementy are required whew tGunumitting line signals i@ prevent Sndwreet. -
operation of the recoiving eqmipment due (0 Iransieoty caused by the opening o closing of direc coment circuils
in the exchangs s the trangmilting end:
o) whewm 2 tome-on signel is o be transmitied, the gpesch path (rom the exchange shail be split
(disconnectsd), if mot already split, within an interval from 20 ms before, to $ ms”? after tonc is
applind 10 the line, end remain yplit for 8 mindmum of 150 ma aod 2 maximem of 750 ms: r
&) when & tooe-ofl sigual is W0 be trapamitted, the spooch path from the enchange shell be split
(dlsconnsoued), if sot slready cplit, withio am interval froem 20 ms hefare tn $ ms olter 1one s moved
from b Line, and wroain lit for 2 minimum of 75 ms and a maximum of 160 ms afier the tone is
removed;
¢) when the signalling equipment i recelving and sending tones simwltaneowsly the split shell be
masintained ootil:
i) (e rmumited tome {8 termtinmed, in which cape the split mus be remaved in the interval i
from 75 to 160 ms sfter Waw is removed (s iz 8)); or
. ii} the ncomiag tome ceases, im which case the aplit must be removed io the interval from 3150 to
750 ms afler tome ceases:
d} when the signalfing qurpn'laﬂ. is sending tons, a split shall be lnuoduuul. if not almdy split. within E
250 ms of reccipl of an incoming tone,
Mahummymhqﬁ.bj,c}udd)uuudatmm.pu&smuubmhmdsordu .
circuit during Wie idle coaditon

] suahl.mm-pduionq.lll
L ms-s-nrhldudwls—ifm'ilwlld-ﬁhn-hh‘n'_ruﬁvd. l

8. Fesckle Vi4 — Rec QO12 o [
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Reconumandation Q313
1) 2580 Hz LINE SICNAL RECEIVING EQUIPMENTY

it 23.1  Operase Hmils (tone-on signals)

The receiving squipment shall operats o a recoived tone signal, in the presence of the maximum noise
expected oo an international circull, —40 dBm0 usiform apectral soergy over the range of 300 to 3400 Hz, that
mests the conditions listed below:

o) 2600 %+ 15 Hzx;

] &) 10 ensure proper operation in the presence of nolse, the signal level of the initial portion of each
tone-on signal shall be sugmented by 12 dB (oo § 22.2)

As a result, the following requirement reflects boih the nugmented snd meady-state signsl ievels The
sbsolute power level N of each signal is within the limin (—27 + » < ¥ <€ —1 + »)dBm where n is the
relative power level at the mput to the receiving squipment. The minlmum absolute power level ¥ = (-27 + n)
gives » margin of 7 dB om the steady-siste nominal ahsolule power level of the received signal at the input to the
receiving equipment With augmentation the effective margin is increased from 7 to 19 dB.

i The maximum sbsoluts power level N = (—1 + #) gives a margin of 7 dB on the augmented nomina)
absolute power level of the received signal at the input io the receiving equipment.

The above lolerances are o allow for variatlons at the sending end and variations in line transmission.

Note — Since higher siaady notes s well as impuliive noiss may be encountered on intra-regional circuits
. especially over certain compandored carrier systems, the saximum expecied moise within a region must be taken
i into account in the design of equipment for that region.

r- 232  Nom-operate limils
;

- 1) The receiving squipmsent shall neither operate on signuls originating from subscriber stations (or other
' sourced) if the total power in the band from 300 Hz w 2450 Hx equals or cxceeds the total power present at the
same time in the band from 2430 Hz to 27350 Hz, & measured ax the statlon, oor degrade thess signals. Allowances
shall be made in the receiving equipment design 1o sccomodate expecied devistions from these values due to
atienuation distortion and camrier froquensy shift 00 the total tranpmission path between the mation and the
i receiving equipment

4] The recciving cquipment shall not operate on any tone or signal whose absolute power level at the point
of connection of the receiving equipment is (—17 —20 + a) dBm or lews, # being the relative power level at this

potnt,

el

233 Recogaition of sigwdiis

1
&. 1) System R| must be proiected againsi false pignal recognition caused by:
s  a) signal simulation of tone-on or lone-off signals by speech or other signals;

h : b} signal simulstioa of 1one-off dgnals by momentary interrupdons of the transmission path.

The method of providing this protection is left to each Administration concerned to allow for mazimum
,-J MNexibility in the implomantstion of the signalling and switching system design, However, the ovoall system

requirements given in 2} and 3) below shall be mat.

I_‘
L ' Sew also Recommendston Q.111
s : Fuscicle Vi4 — Rec Q313 9
1 .
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) The following requirements {oc signal recognition are specified in terma of signal durnion w the inpal to
the signal receiving equipment and further assumes that signal levels, frequency and uccompanying noise are
within the limits specified in § 2.3.1:

a) A tonc-on signal lasting 30 ms or less must be rejeceed; that is, it must nol be recognized as o signal.

b) A wne-off signat lasting 40 ms or tess must be rejected if the previous tone-on signal is 350 ms or
longer; that ix. it mus not be recognized as & signai.

¢) Subsequent to estublishing the cross olfice path. 3 tone-on ring-forwerd (forward-transfer} spurt signai :
lasting between 65 and 135 ms must be recognized as a valid signul. i

d} A toneon forward signal lasting 300 ms or fonger must be recopnized as a valid disconnect
{clewr-Torward) signal. Prior Lo stlaching 3 register. a forward tone-on signal lasting 30 ms or longer
may be recognized as & valid disconneot (elear-forward) signal.

¢} To prtolect againd & momentary inteivuption in the transmission [acility causing a conlinuous
succession of false connedt (seizing) and disconnect {clenr-forward) signals, the incoming equipment
shouid be arranged to delay responding Lo the second of two closely spaced connect (seizing) signals.
The timed delay introducsd should be uaned at the end of initisl commecr {seizing) signal or on
recognition of the disconnect (clear-forward) signal. The delay introduced should be a function of the
round trip signalling time. For satellite circuits the recommended time is 1300 + 100 ms. For
terresirial circuits the recommended time ix 500 £ 106 wms. i the second connect (seizing) signal
pernisis beyond this timad interval, the signal shouid be consldered valid and a delay dialling sigmal

refyrned.

f} Other tone-on and tone-off signals should be recognized as volid signals, subsequent o the minimum
limils imposed by a} and &) above, a3 soon ax possible.

Nute ~ Delays introduced hy line signalling equipment should be held to 4 minimum consistent with the ;
requirements covered herein to minimize signsl transfor times. Minimizing the deiay is especially imporant in the ,
caxe of the answer signal and in the case of sateilite circuit operation. In this latter case, if 2 hang-up {clear-back)
signul hus not been seat prior to reengnition of a discoanect (clear-forward) signal, it 15 necessary that the idle
tone-on signal, senl by the incoming exchange is response 1o the disconnect signal, be recognized by the ouigoing
exchange prior 10 the etupse of the guard timing specified in Recommendation Q.317, § 2.7.1. |

k) The loliowing signal simulation rutes shall not be excevded.
a) On the average nol more than one fulse revogmiliva of 5§ disconnecx (oleur furward) signel shall nccur
per 1500 cail hours of speech, ut the mimintum disconnect recognition time, as selected according [o
§ 2.3.3, 2) ¢ und d} (In some oider dezsigns, this requirement may no{ be met, but for these cases the
call hours ligure must not be fess than 5002 cail hours.)

h} On the average, nol more thia one luiss ring-Torward (forward-trunsfer) signal shall accur per 702
cali hours of speech, ul the miaimum ring-forwird recognition time.

r) Speech or olher clectrical signals as sudible-tone signals, with levels up to +10 dBm0 shall not cause |
any false simulstion of answer signals. . )

d) The number und cburacteristics of lalse splits of the speech puth cuused by speech or other signals
shall not cause u noticeable reduction in the transmission quality of the circuit. (

214 Receiving line split

fo prevent ling signals of the sigualling system from caming disturbances 1w ugnalling systems on
subsequent circuils, the receiving transmission puth to the connected exchange shuwld bx 3plit whon the cignal l\
frequendy is recsived to ensure that no portion of any signal exceeding 20 ms duration may pass out of the circuit, i
The use of a band-stop Gilter For splilting is necessary since in the case of non-charged cails & continuous signsl
tone persisis in the return transmission path during coaversation. The level of signal leak current transmined to r
dic subacguent 2rouit with t bund=wngy filler Dserted should be st least 1% R below the reeeived signal level. In

M |p the cuse when no answer signal s rammiied |foa-oharged culls), U sienulatcan saiss cpecifled inm 33 3 a2 and 1 &) may,
in some exisling designa, be somewhad in excess of the valyes quoted.

—

10  Fascicle V14 — Ree. QI13 [

10



MAY 28'98 12:48 FR TELEGLOBE 514 868 7473 TO 917325668771 P.11/24

' addition, the band-stop flier et 80t introduce maore than 5 dB loss st frequencies 200 Hz or move sbove or
below the oridband frequency wor more than 0.5 dB lows =t fregeencies 400 He or more above or bolow the

midband {raqmency.
The sceciving Nna aplit must be meimtsined for the duration of the incosing sone signal, hed must rase
y within 300 ms of tone removal
;_“ Nott — |n some vaisting desiges, the laitial cot may be a2 physical lime discomnection buy the Ml st
{f be inserted within 100 ms of tase reception. ’

Recommendation .314
24 PCM LINE SICMALLING

himkividual channel fine eignalling is provided in the format of the CCITT primary multiplex operating at
1544 kbit/s {Recommendation G.733). Desipmaicd signalling biw are marked 0 or | corresponding o tone-on,
tone-off ia lhe single frequency in-band srmasgememt = showw im Table 1/Q 311, As in tbe in-band system, the
same signalling state & mied (0 indicate mose than one signal by taking advantage of the fixed order of octyrmmce
of specific mgnaly The equipmes: must resin masory of the preceding sigoal males sad the direction of signals
in order to diffcrentials betwees Like stade 0 and stale | signals.

e wm mv—— aa e o
"

e B Sy M

Recommennintion (315

e 15 POM LINE SIGNAL SENDER (TRANSMITTER)

25, Signalling forseat )

The primary smukiplex formst i shows is Figure 1/7Q.315. Per channel, in-slot signailing s sccomplished
by utilizing bit No. § ia ench time siod of Lthe designated (rames (6, 12, etc.) for sigmilling purposes. Bit No. § of
cach time sot in the intervening frames {1-3, 7-11, eic.) i wmex) for encoding speeck. Two signalling chasmels per
speech channa wre provided in the formal. The muliifame alignment reguired for signalling purposes is obuwined
by subdividing the § kbit/s framing pulw stresm inid two 4 khit/s cireams, one for terminsi fruming snd ooc for
signalling lraaming (S-bits). The relstiomabip of the framing and multiframing signals to the signalling bits is given
in Table 2/Q318, Since only omg lme sigoalling channed i required for System RI, the same signailing
inforlhation is vemi over both signalling chanmels A snd &

b Buod

| I R v

252 Trowswitked signal duration
The aosmitted signal durations are given in Tabla 1/7QI11 of Recommendation Q.311.

| ——

253 Thouemitsing lime splic
ﬂmMiﬂanMﬁuﬁulﬁiimﬂnﬂ.

Fasiicls VLA — Rec. Q315 1
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COTY-4¥iS0
Sanpling frequency 000 (1 £ 30 x 10~) Hz = 3000 £ 0.4 Hz
Ouitput bit rais 1544 {1 ¢ 50 X 10*) kiit)s = 1544 kbit/a £ 77 bit/s
BitajTemme 193
Tiass slote/frams 4
Signallieg Eighrth bit overy sinth (rame st showa [n Table 2/A2.315.
The § bids i each theae got are dofined jn Tuble 2/QILS.
Tha Fbit is Lines shared bt tarmisal {rorniny andl sigsalilng framming () = thows in Table 2/Q.315,
FIGURE 1/Q.315
Priery umdtiplex (ormat
TABLE 240,015
Maliframe stractnre
Bit nunbar(s) s asch
Framse Byl eifrarne channel thna slot ‘
Frme sligament sligeent Signailing
rumbar ugnal 2 chaanel
{Sit) For charmscta For
gl sigmalling
1 . 1 - lwi -
3 - 0 1w} -
3 o - 1128 -
4 - 0 LB -
5 1 e 1wod -
& - 1 {07 . A
7 0 - livs -
8 - 1 1l -
9 1 - itod -
10 - 3 1wd -
11 /] - ltod -
2 - 1] “lte? a ]

Mote { — The mqutncs showe i reprttive.
Note 2 — For Systesm R1 the ssme sigmiling laformation IS sent on sigailing chansels A snd B.

Fuscide Y14 — Ree QIS

12
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Recommendation Q316
1s PCM LINE SIGNAL RECEIVER

Ei 2.6 Recognition of signals

= r
L

System RI must be protected againgt false signal recognition csused by signal simulation due to
momentary loas of synchronization of the PCM system. The method of providing this protection is left to each
Administration concerned to allow for maximum fexdbility in the implementation of the signalling and switching .
system design. However, the overall system requirementa given below must ba met.

a) A state 0 signal lasting 30 vas or bess roust be rejectad; that is, it must not ba recognized as a signal.

{ b) A statc 1 signal lasting 40 ms or less must bo rejected if the previous state O signal is 350 ms or

! longer: that ia, it must not be recognlzed sa a signal. !

¢} Subsequent to esuablishing the spoech path, 3 sate 0 ring-forward (forward-transfer) signal lasting
65-135 ms must ba recognized aa » valid signal ‘

) d) A unaste Q0 forward signal lasting 300 ms or longer must be recognized as a valid disconnect

o (clear-forward) signal. Prior to sttaching s register, a forward siate 0 signal lasting 30 ms or longer
may be recognized ma a valid discoanect (clear-forward) signal. :

¢} To protect againgt a momentary fault cousing a continuous succession of false conpect (seizing) and

Li disconnect (clear-forward) signals, the incoming equipment should be arranged 10 delay responding to
i the second of two closaly spaced connect (seizing) signals. The time delay introduced should be started
£ at the end of ihe initlal connect (seizing) signal or on recognition of tbe disconnect (clear-forward)

signal. The delay introduced should be a funclion of the round trip signalling time. For sareHite
circuits the recommended time is 1300 = 100 me For terrestrinl circuits the recommended time is
500 £ 100 me If the second connecl (geizing) signal persists beyond this dmed interval, the signal
should be considered valid and a delay dialling signal returned.

f) Other state 0 and state | signals should be recognized as vslid signals subsequent 10 the minimum

limits imposed by a) and b) above, as soon as possible
Note — Delays introduced by line signalling equipment should be held to a minimum consistent with the
requirements covered horein to minimize signa) tmnsfer timas. Minimizing the delay is especially important in the
case of the answer signal and in the case of satellite cGircuil operstion. Ia this latier case, if a hang-up (clear-back)

—

5 signal has not been sent prior to recognition of a disconnest (clear-forward) signal, it is necessary that the idle
-} state 0 signal, sent by the incoming eachange in responsc to the disconnect signal, be recognized by the oulgoing
» exchange prior to 1he elapse of the guard timing specified in Recommendation .J17, § 2.7.1.

2.62  Receiving line split

Since signalling s out-band, no receiving line split is required.

2.6.3 Action oa receipr of an alarm

=
| Ty

When the PCM primary owuitiplex has detected @ fauit end given an aflarm (scc Recommends-
tion G.733, § 1.2) appropriate action shall he taken to remove automatically the afTected circuits (rom service, and
1o lerminste calls in progresy, i.e stop charging. relepse: interconnected circuits, eic. When the alarm has been
cleared Lhe siTected circuits should be automaiically restored 10 sorvice.

TE= el

Recommendstioa Q317

( '-_E_- h m

e e

17 FURTHER SPECIFICATION CLAUSES RELATIVE TO LINE SIGNALLING

27.1 Access to the outgoing circuits shall be denisd (guarded) for 750 to 1250 ms (1050 ms 1w 1250 ms for
sateilite cireuits) sfier initintion of the disconnect (clear-forward) signal to ensure sufficient time For the release of
the equipment ut the incoming cachenge. [Ses also the Nots 1o § 23.3, 2) of Recommendation Q.333 and o § 2.6.1

of Recommendation Q314)

'Feecicle VL4 — Rec. QM7 13
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272 The disconnect (clear-forward) signal may be seni gt any Lime in the call sequence,

273 The rclomse of the chain of circnits in an established connection is ondy initiated from the originating
exchange or the charge-recording exchange.

274 The steri of metering the charge should be detnyed by an appropriste time alter recording of the answer
signal 10 prevent falsc charging resulting from possibie (alae recognition of an invalid answer signal.

Recommendation Q318

18 DOUBLE SEIZING WITH FOTH-WAY OPERATION

2810  Geweral

To minimize the probability of double seizing, the circwit selection ai the two ends of bnth-;lrny circwit
groupe should be such that, as far as possible, double seizing can occur only when a single circuit of the group
remains freo (e.g. by stlection of circuils in opposite order at the two ends of the circuit group).

28.2 Unpwarded .inund-

In peneral the unguseded intorval is small, except in the cuse of satellite operation where the circuit
propagaiion tisme is long. However, System R1 does provide a means ol detecting double seizing.

283 Detoction of double seizing

In the event of double seizing, the incoming connect {seizing) signal is recognized at each end as g
delny-dialling signal. Il a stan-dialling (proceed-io-send) signal is not received within the timec-out interval
(=g 3 seconds) dosbio seiring is assumed.

In this event, sither of the lollowing arrangemenia may spply:

aj am momatic repest atiempt to sct up the call; or

b) u recmyder indication is given 10 the operasor or (o the calling subscriber and no automatic repeat

auemp is made,

With either method, means mus be provided 1o ensure positive release of the double seized circuit. To
achicve the relcase it is recommended that the oiTice which first assumes {based on timing} that dual seizure hus
occurfed transmis a tonc-on (D state) signal followed by a tone-off (I siate) signal before the final tone-on
{0 state) signal (disconnect) is senl. The durstion of initiel tone-on (0 uate) signal should be 2 minimum of 100 ms
and &8 maximuom of 200 ma. The tone-off {1 stale} signat should be recognized as an unexpected tone-ofl {1 siaie)
signal at the distant end, altar which the action specilied in § 3.6.2, 1} ¢) of Recommendation Q.325 applies,

Recommendation Q19
1y SPEED OF SWITCHING IN INTERNATIONAL EXCHANGES

29.1 1t is recommendeq that the equipment in international exchanges shall have a high switching speed so thay
the swilching time may be as short as possible.

292 At the oulgoing, transi and incoming international exchanges, the seizing of the circuit ‘and the setting up
of the connection should iske place ss soon ss possible after receipt of the digits of the address that are necessary
to determine the routing.

293 A1 international sxchanges the delay-dlaliing signal should be relurmed us soon s possible after

recognition of the connect (scizing) signal The sisn-dialling (proceed-to-send) signal should be relurned as soon
23 possible bui i any case, the return showld be beford the time-out of the outgoing register. [See § 3.6.2. 1} @,

and 5) of Recommendation Q325

14 Fascicle V14 — Ree. Q319
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SECTION 3
REGISTER SIGNALLING ¥

Recommendation (.320
11 SICNAL CODE FOR REGISTER SIGNALLING

3.l General

1) Either semi-automatic working (with automatic machine or direct operator access), or automatic working
{with auomatic machine access) may be used for outgoing traflic. With automatic machine access the incoming
address signals are stored in & register uatil sulTiclent address information is received 1o route the call properiy, at
which time a free circuil may be selected and & connect {seiring) line signa) sent. Subsequent to the recognition of
a detuy-dinlling line signal and s stant-dlalling (proceed-to-send) line signal a KP {start-of-pulsing) signal followed
by the sddress and ST (end-of-pulsing) signals are tramsmitied The KP signal, which ia nominally 100 ms in
duration, preparss the recsiving equipment to scospt subtaqueny regicter signals. The trancmission of the KP signal
should be delayed by a minimum of 140 ma, but not more than 300 ms. alier recognition of the start-dialling line
signal.

2) Link-by-link register signalling applies,
3) Register signalling is in w forward direction only and shall be in sccordance with the two-out-of-six

multifrequency code shawn in Tuble 3/Q.320, Thive of the 13 possible codes are unused in international service
und are available for special purposes,

4} The receiving equipment must furnish a two-and-two only frequency check on each received signal w
ensure its validity.

3.1.2  Sending sequency of regisier signais

1) The sending sequence of sddress signals conforms 1o the sequence indicated in Recommendation Q.107,
However, for iraffic within un integrted workl numbering zone (¢.g. Zone |) the language or discriminating digit
and country codes may have no spplication and may not be sent [n Zone 1, the scquence of signals sent from the
operalor or subscriber is as follows:

« &) Semi-auwiomatic working for callr 1o & subscriber within Zone 1:

iy KP:
ii) nmational (significant) number of the called subscriber;
iii) ST.

1} As used in this Secrion the wem reghier includes wraditional registery in sheciromechanical exchanges and also the equivalent
recuiving device, munory asd logic In sored program exchangss '

Fuacicle VIA4 — Rec. Q320 13
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b) Samii-aomatic working for colls to opersors within Zond {: -
i KP;
ii) special decimal numbwe; 2
iii) ST.
)} Awomatic working for cails ie ¢ sbaeriber within Zowe I:
i} sstional (significant) eumber of the called sabecriber.

i;::é';
2) The sending sequeace of register signals shall conform to Table 3/Q320, noting the lollowing: =
a} a KP (start-of-pulsing} signal shall precede the sequeace of signaly in sll cases;
b} the ST (end-of-pulsing) signal shall lollow the sequence of signals in 3l cases.
TABLE 3/Q.320 P
Regisior signal cods of Syviem K1
Siguabs Fmgeesciss (compound) H
EP (starc-of-puiniag) 1100 + 1700
= =
] *
u! 900 + 1100 *r
Digle 4 700 + §300
Digit 5 200 + 1300
Digit 6 1100 + 1309
Digit 7 700 + 1500
Digit 3 200 + 1500
Dighs ¢ 1100 + 1500
Digit 0 1300 + LSOO
3T (emd-of-pulsing) 1500 + 1700
Spasy OO0 + E700
Spay %00 + 1700
Spaty 1300 + 3700 -

Recossmendation Q311

31 END-OF-PULSING CONINTIONS - EEGISTER
ARBANGCEMENTE CONCEENING 5T SMCNAL

)21  The register signulling amangements shall provide for the sending of an ST ugn-l for both semi-automalic
and swomenc oparasiys, e sresgae-l u the sulgeing mnuoul vegister for rerognizing the ST
yand-of-pulsing) sigual weditien may vary ac (ollome:

., s P - 0 t
ime 31 consuon by demminet by e scaciyd o7 the 2ud of mabdee aigmol initiategd hw the nneratar _, __ .

b) Automatic operation ‘ e
i)  Whare the ST condition is determmined by the originating mational nciwork, sn ST signal is tansmitted |,
v the sulgaing saternational register. No furlher siTdugamenis 4F¢ nCocmsary in that cegister for this E
purpese,
u) Whoe e 5T comlilive i wot weecived from the nn'unn' malionsl network. the auunms imerma-
tionad regiter will be roquired 10 determine the ST ocomdition. (See for exampls the roquirements for
Sysicrm Na. 3, Recosmmendatios Q.132, Grven Bowl) .

B mqﬁdum—dunﬁwmnmﬁ_m{-‘uiou [

16 Pascicle VIA4 — Rsc Q221 - [
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1} MULTIFRIQUENCY SICNAL STNDIR

331 s....l:n.fmmmmun 1300, 1500 30d 1700 Hr A sigusl shall comsba of 5 combination of
ARy twu OF RESS 534 IveaD ey vaslaton shall v varead L 1.OW af sasl ssminal (eoquenoy

332 teemiliel dpial bvel =7 & | JBuf v (erquracy. Tha diffaence i trasamitied [yvel hatwasn the two
frequencies compriming i signsl shall sot czeend 0.5 dB

333 Signal fMlequency leak and swodelation produces. 1Be leved of tie signal laak curmment cransmitiod by U i
shouk] ho ot leasi:

a) 30 db boiow inw siogly fiegueacy lovel whtn & solifegecney Sg2al is not being tranemitted;

b} 30 4B below ihe ransmitied signal level of either of the two froquoncies when a muhifrequency wignal
is being transmitted. The modsistion products of & signal shall be at least 30 ¢B below the transmitted
keved of sither of the two lreqoencies comprising the signal.

334  Sigmal dwations

KP signal: 100 = 10 ma.
All other sigusis: 68 + 7 ms
Interval between all signals: 68 £ 7 ms

135 Compound signal tdm-_.u

The inmerval of Ume between the moments when the two frequencies comsprising 2 signal art seat must not
exceed 1 ma The interval of time between the moments when the two lraquinicies cease munst nol excead | ma

Recommendation }.323
14 MULTIFREQUEINCY SIGNAL BECEIYING EQUIPMENT

A4t Operase imits -

The signal recwiving equipment musl operate sadisfactorily on any combinstion of two of the frequencirs
received u8 & single pubse or truin of paben in the presence of maximum ezpecizd aoize on sn international
circuit, —40 dBm0 wniform spectral emeryy over the range of 300 1o 3400 Hz, that meets the conditioas listed
below:

a) cach frequency of the received signal is within £ 1.9% of the nominal signalling frequency;

b}  the absolute power level N of each received freguency is within the limils

(-4 +n€ N 4+ 0+ 8)dBm
whese a is the relative power lovel st the signal recciver input. Assuming a nominal circuit loss of
0 dB these limits give a mmgia of £ 7 dP ca the mominal sbeoluic lovel of cach raceived xignal,
Considering 1hat u single oquipent may serve circuits whose designed kons (nominal loss) is greater
lhuﬁﬂ(eﬁmummmmd-ﬂlﬁomm)mmuuhcnhaulllu
highest circuit loss in the design of the receiving equipment (sg., by increasing must-operas
sensitivity) to ensore that the minimum margin is 7 dB;

Fasclels VI4 — Rec. Q323 Y
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¢} the difference in kel between the frequencies comprixing e received signal is Yess than 6 dB:
d) the signal receiving equipment must accept signals merting the following conditions:

i)  signals within the linuls specified in a), b} and ¢j above in Ihe presence ol muximum expected
noise and subject 1o the maximum expected delay distortion;

i) the duration of each frequency comprising s signal is 30 ms or greater; and
iii) the silent inierval precoding the signal is 20 ms or greater.
Tho tolerances given in al b4 and ¢) are to allow for varistiona at the sending end and in line
transmission. .

The test values indicated in &) are lows than the working values. The difTerence between the test value and
the working values will sllow for pulss distortion, varistions in registration devices, #ic.

W

Note — Since higher steady noise e well as impulsive noise may be encountered on intraregiona! circuits,
cspecially over certain compandored carrier systems, the maximum expected noise within 8 region must be taken
into sccount in the design of equipment for that region,

342 Non-aperote limits

1)) The receiving equipment shaill aot operate on any signal whose absolute power level a1 the point of the
receiving equipment is 9 dB or more below the must-opevate semsitivity required to satisfy the conditions
established in § 3.4.1 bL

2) The rectiving cquipment shall releuss when the signal level falle | dB below the level established in § 1)
above.

N Operation af the recsiving equipment shall be delayed for 3 minimum period necessary 10 guard against
false operation due to spurious signals genernted internally on reception of sny signal.

4) The receiving equipmant should not operste on s pulss signat of {0 ms or less. This signal may be of u
single frequency or 1wo frequencies received simultanecusly. Likewise, afier operation the equipment shail ignore
short interruptions of the signal frequencies.

343  Input impedance

The vaiue of the inpul impedance dm-uld be such that the returm Yoss over a frequency ranmge of 500 10
2700 Hz agsinst & 600-ohm non-inductive revistor in series with a \wo-microfarad capacitor is greater than 27 dB.

Recommendation (1.324

15 ANALYSIS OF ADDRESE INFORMATION FOR ROUTING

1

In the application of System R1 (0 iatraregional metworks, the routing plan of that neiwork shall apply.
Thbe routing plan is yuch that snalysis ia limited to s mazimum of six digits.

Note — An ISC processing an incoming call on a circuit uwiing System R1, if encountering a barred
routing or unaliocated number comdition, should prefersbly send the specisl information tone toward the
originating subscriber. L

18 Fucicls V14 ~ Ree Q324 [
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Recomnmendstion Q.325
34 RELEASE OF RECISTERS

16t  Normal release conditions

1} An outgoing register shall be released when il haa transmitisd 1he ST signal.

i)} An incoming register shall be reloased on the forward transmission of the ST signal 10 the next exchange,
or when all pertinent information hug been transierred 10 an ouigoing register.

6.2 Abnormal mlease conditions

1) An outgoing register shall release in any of the following situstions:

a) on fsilure 10 recognize 3 delay-dialling signal within 3 seconds of circuit seizure unless a longer
interval is preferred for particular trallic conditions;

&) on [@ilure 10 recognize a start-dialling (proceed-io-send) signul within 3 seconds of recognition aof the
delay-dialling signal uniess & longer interval is preferred for particular ralTic conditions;

¢) on recogrition of wn unexpected tone-off (0 staie) line signal wbeequent to the recognition of &
slart-dislling (procesd.to-send) signal, but prior to completion of outpulsing. This signai sequence will
occur in the event of double seizing snd therefore a repeas atiempt may be invoked and as v result the
register may not be released prior 10 completion of the accond sttempt, (Ses Recommendation Q.318.);

d)  on exceeding overall register timing of 240 seconds.

n An incoming register shall release in any of the following siiuations:
a} on failure 1o receive the KP signal within 310 to 20 secomds of register seizure;
4) on igilure to recaive the Tst through Jrd digits within 10 1o 20 seconds of receipt of the KP signal;
¢) on failure to reczive e 4th through 6th digits within 10 10 20 seconds of the registration of the
Jrd digit;
d) on fuilure 1o reccive the remaining digits sand ST signal within 10 to 20 secands of registration of the
bth digit:
€) on error detection such as receipt of one or maore than two frequencies in u pulse:
S} -on fuilure w gain sccess 10 associated switching squipmant within appropriste intervals of time.
The timing intervals given in 1) wnd 1) above are represenistive values but need not necemsarily apply 10
all 1ypes of switching sysiems or aull treiTic loada

An abnormal release of un ouigoing regiser on failure 10 receive » delay-dislling vignul us discuised in
1} o) ubove, shall result in the circuil being locked out which maintsins the tone-ofT (1 Hale) condition taward the
distant end. The meintenance personnel should be elerted.

Abnormal releases should regull in the relurn’ of sn sudible re-order {congestion) tone toward the
originating end. If this condition (re-order) persists for more than 1 to 2 minutes, qintenance personnet should

be alerted.

Recommendation Q326
17 SWITCHING TO THE SPEECH POSITION
At ull exchanges, the circuil shull be switched 10 the speech position when the registers (incoming or

outgoing) are released.

Fascicle VI4 — Ree Q.326 19
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Outgoing (or toamit) sxchangs

Inoowming (or tremall) sxchavgs

L

]

1
L

CALL TO A BUSY SUBSCRIBER ON CONGESTION
The signal sequeace js the s o3 for o call 1o 2 free mbeczibar, Up 10 the releam of Lhe incoming register

The aperstor (34) or calling mebecrier (A)
hears tha asdible tous and chars. The dis-
connect {clear-foreasl) el it st

forwand (forwsrd-lramafer) dignal is st

2. Double woising
The outgoing end wdds the commeci
{seizing) signal.

Ench snd intérpeets the conmect (scixing) sigsed ns

SPECIAL CONDITIONS

2600 Wz (0}
pulsa
{100 2 35 me)

.........................

.........................

Basy ubacyibey. The swdlble bupy tone
of the country of destination is returmwd.
Congamtion. The andible congestion tone
of tha couniry of destisation B returned.

Recalis tw incoming operatos.

Tha incoming end also semuds the coanect
{eizing) sigmal.

u § dalay-dialling signal. I the part-dialling (procesd-to-esad) tignal is not

recognized within the specifind timing intervd, doabls seizing & sosurned snd the fallowing may apply
dullmlcup-‘tawhnd-.
b}au-orh(w-ﬂhmh”bhnﬂunhu_hww-dmumupﬂlmmm

s
{Sem Racommendation (G.914.)

P.21/24

S =2 I 3 o3

LS C OO = e

= usnsmission of as sudible tone

In this 1able the arrows have the foliowing mesnings :

21

—— e of & tignaliing froguency {permmncns ur pales clnimna ).
— e #0d of trentmiveion of (hn sipnabling imguancy in the case of its oermanemt nmmuuun
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Recommendstion (.23

TECHNKCAL FEATURES OF PUSH-BUTTON TELEFHONE BETS : I

1 The introduction of push-butions on telephone sets may have an effect on ibe opersiion of international
circuits:
2) owing to the greater dinlling specd, the post-dialling may be longer, since national and interaationsl
networks will vnly be grudnally adapied tn allow for this greater speed;
b} when pressing the buttony after an international call has been se¢ up, the sigoalling frequencies tor
push-butivn sciy may cause imterference to foreign signalling systems on the connettion. However, the
subscriber can be wamned of the possible disadvmniages of wouching the butions in conditivas different

from those peescribed.

b | There can be no doult thet, owing to the hl;h di.nllln; speed which can be obtained with push-buhion sets,
their use is bound to apresd Wwidely and rapidly and it is desirable for the signalling methods for su:ll sels (o b

internationslly standardized.

Oue factor in favour of such standardization s the tdunup h offers for countries which have w import
ibeir equipments from vatious other countries. This argument, admittedly, applies 10 any type of telephome
equipment

Other advaniages of mandardization are:

— the pomibility of ud.ns the push-button of sch scts for ugnalhng directly from ono subscriber to
snother subacriber vin o untional and/or internationsl connection;

— the standardired alocadon ol sighalling frequencies for push-bution sets facilitates the choice of
signalling frequencies in the Irequency band of a telephone circuit for any other use (data trunamls-
sion, telephone nignalling sysiem, etc.) for which provision-might have to he made. The risk of momal
inusference smong the signalling systema (se¢ Revommendation Q.25) makes il necessary 0 have an
orderdy arrangement of the spectrum of frequencies used for signaifing.

3 Thcgena:luud‘pmh—bmmrormmhertbmtdephone dhmnglsmwupdbyms
Administrations. However, some Administiations observe that it would seom advisable o reserve such uses for a
network of rclatively limited extent; In their view the reliability of stavdards for data transmission shonld not
mahemydmandlwthcpt-h-bnuonmmmuhummuemmlmdlorthcmmwﬁondhlnphme
nmnwhfmhhmmmmwmmofmwﬁmuuhmmam w:tlnnaeonnman .
limitz computible wilk their widespread wsa. - {1 Px . I S TER I

2 gr.-.-‘,g‘. -
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sllowwer.ﬂuCClTl'oonﬁdemd wt Mar del Plata in lmmt,mlflh:lrmiﬂonarm from;a
plub-buﬁ.on telephone net iy atf present to he envipaged in international trafflc on a Llimited scale only, l‘t would
nonetlulcubomnoltoruloautthombnlntyof:udthbdonofdmmngemlnle. ’

breell
4 In chooaing & tlgn:llh:g system l‘or pusl:-buuon a.-.t.., Mminisuh may b: -guided. by--cunditione which. -
vary copaiderably from one couniry io another. Economic considerstions may, for instance, lead them to prefer a
direct current syslem’ which might be lesa expemslve thun a voico-frequency system. The numerical dialling

information would then be tranemited only ss far a3 the telephone exchange to which tha phacsibar. Ix canoscied. __.

Thote are e luses et wvuukl @lfoud L wwndttion afer fu asmablishment, Data wanld nst be transmitied fram
the push-button enix unless a muitable Gonverter were uced in the exchange.

) Stapdardizarion of a direct vurrent system for signalling from push-button sets does not sccm Justified s
the lnh(mluwul] levul 1( may depcnd on the conditions pamlnr to the local networks of the country capoerned.

;':‘ The :ignnllin; system for punh-bmton m recnmmmded by the CCI‘IT applies solely to voice-frequency

. A multifrequency code for such signalling is recommended in which the dialling signal is composed of two
frequencies emitted simultaneously when & button is pressed. It ls planned Lo have 10 decimal digits and 6 reserve
signais, making 16 ggnals In all. The wwo frequencies composing euch signal wre laken from wo wutually
exclusive frequency groups of four frequencies cach, a code known as the “2 (1/4) code™.

6 The low group l‘requencies of this 2 (1/4) code are:
O¥17, T, ¥DZ, ¥4l HZ
The high group frequencies are:
1209, 1336, 1477 and 1633 Hz

The allocalion of frequencies to the various digits and symbals of a push-button set appears In
Figure 1/0Q.23.

T The froquenicy variation tolerances and the perminible intermodulation products are defined as follows:
7.1 each transmittad frequency most he within + 1.8% of the nomina] frequency;

1.2 the iotal distontion products (resulling from harmonice or intermaodulation) must be at least 20 dB below
the fundamental frequencies.

8 The CCITT determined, st Mar del Plata in 1968, that it was not practicable 1o specify a standardization
of 1he Jevels [ e flwusuun beusuullid when a push-buttsm is pressad, us thao Jovol conditionc depend
wmewnlially s istizan] ranwnission pinan which ara ant the rame in all countriee,

However, the sending level conditions must be such that on sn international vonnection they do not
exceed the values specified ln Recommendation Q.16 (matimum permissible value for the absalute power level of

a signalling pulss).
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Recominendstion Q328
)4 RELEASE OF REGISTERS

161 Normal relvase conditions

1} An outgoing regisier shall be released when it has transmided the ST signal.

3 An incoming register shail be relessed on the forward transmission of the ST signal (0 the next excheange,
or when all pertinent information has been transferred (o an outgoing register.

162 Abmormal refease condinons

1y An outgoing register shall releass in any of tha (ollowing situstions:

a) on feilure to recognizs a delay-dialling signal within 3 seconds of circuit seizure unless a longer
interval is preferved for panicular trafTic conditiona:

b} on Mailure to recognize a sart-dialling (proceed-to-send) signul within 5 seconds of recognition of the
delay-diulling signal unless a longer interval is preferved (or particular traffic conditions;

t}) on recognition of an unexpected tonc-ofT (0 gaie) line signal subsequent 1o the recognition of a
start-diglling (procesd-to-send) signal, but prior to completion of cutpulsing. This signal sequence will
oocur in ihe event of double scizing und therefore a repeat attempt may be invoked and a2s a result the
register may hot be relewsed prior 10 completion of the sceond attempt. (See Recommendation Q_318.);

d) on exceeding oversll register timing of 240 seconds.

) An incoming register thall release in any of the (allowing situations:
a) on (zilure 10 receive the KP signal within 10 w 20 seconds of register seizure;
b) on failure 10 recuive the st through 3rd digits within 10 to 20 seconds of receipt of the K P signal:
¢} on fuilure 10 recaive the 4th through 6th digits within 10 to 20 seconds of the vegistration of the
Ird digin:
Jd) on lsilure 1o receive the remaining digits and ST signal within 10 to 20 seconds of registration of the
6th digit;
¢) on error detection such as receipt of one of more than iwo (requencies in u pulse:
S} -on failure 10 gain access (o associated swilching equipmant within sppropriate intervals of time.
The timing intervals given in 1) and 1) sbove are mpraseniative values but need noi necessarily apply to
all types of switching systems or all traiTic loads

An pbnormal relesse of ap oulgoing regisier on feilure W recrive » delny-diuiling signel as discussed in
1) a) above, shall result in the circuil being locked owt which maintsing the tone-ofT {1 sate) condition toward the

distant end. The maintenance personnel should be aleried.

Abnormal releuses should resull in the returm’ of an mudible re-order {comgestion) tone toward the
originating end. Il (his condition (re-order) persitis for more than { lo 2 minutes, maintcnance personnel should
be ulerted.

Retommendazian Q.318
3.7 SWITCHING TO THE SPEXCH POBITION
At ull exchanges, the circuit shull be switched to Uss speech position when the registers (incoming or

outgoing) are releascd.

Faecldde V14 —~ Rec. Q326 1%
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TABLE Acl (comt. )

Ouigoing (or transit) cachangs

lecoming (or trangit) suchangs

P.21/24

The opemator (3A) or calling mabucriber LA)
heirs the wadihis tone sl dlears The dis-
comnact (clearforwiad) gl b et

1. Rimg-forward (forvwerd-transfer)

- Following & call sslablshed by opsmiont,
i the cutgoing controlling opamior whikes
ta recall the mcaming operstor, 2 rimg-
forward (forward-tramafer) sigeal lo mat.

2. Dowblr siting
The outgoing eud mods the cownsci

(seizing) signal.

.........................

.........................

SPECIAL CONDITIONS

2600 Hz (D)
pulss
(500 « 35 ma)

CALL TO A BUSY SUBSCRIDER OR COMNGESTION
The dgual sequence i the mme o for 8 call to & fre mbmribar, op to the releam of the coming mgister

Puxy sibscriber. The wadible busy tone
af e county of destimation iy returned.

jon. The sudible congastion tooe
of the coyntey of destinaifon i3 returned.

—» Recalls the incoming oporator.

e o e

Tha incoming snd alpo yenda the connact
(selaing) signat.

a8 5 delsy~dialling sigoal I the nart-dialling (proceed-to-stmi) signal is not
&-ﬁuimm-ﬂmm;nrwlv.

In this iabie the arrows have the following masnings :

—= Immmuson of & signalling freyuency { prmaneny o pulse susisin 1.
— e end of irmnymission of tha ugnalling (regusncy in the case of its permanent Mmum

...... = Lransmizdion of an sudible tona.
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Recomumeadation .23

TECHNECAL FEATURES OF PUSH-BUTTON TELEPHONE SETS . ]

1 The introduction of push-buttoas on telephono scts may have an effect on ibe operation of international
circmita:

a) owing to the greater dislling speed, the post-diatling may be longer, since national and intermstional
networks will ouly be grudaally sdapted to aliow {o7 this greatee speed;

b) when pressing the butions after an inicrnational call has been set up, the sigoalling frequenciey Yor
push-button scis may causs imerference 10 foreign signalling systems on the connection. However, the
subscriber can be wamed of the possible disadvantages of louching the buttona in conditions differcut
from those peescribed.

2 There can be no doubn thet, owing to the hi;h dmlllng speed which can be obtamed with push-button sets,
their usc is bound to spread Widely and mpidly and it is desinable for the signatling methods for suc.h sets (o be

intamationally standardized.

Oune factor in favour of lul:h standardization is the adwmup i offers for countries which have to impori
their equipments froot various other countries This argument, admittedly, spplies o any type of telephone
equipment.

Dther advantages of standardization ars: .
— the possibility of using the push-buiton of soch sets for zignslling directly from ome subscriber to
another subscriber vis a national and/or International conneciion;

— e standandized aliovatlon of sigailling fraquencies for push-buston ses facilitalcs tho choice of

. signalling frequescics in the Iroquency band of a u-.lepllone dircuit for any other use (data trusamis-

nion, telepbone sigaslling system, eie) for which proyisma-might have 1o 0w made. The sisk of mutuai

inwsrforence among ¢he signsliing systems {(3ee Recommendation Q.25) makea it necessary lo have an
orderly arrengement of the spectrom of Frequencien used for algnailing.

b .
Y r -

3 The geoeral use of push-button setq for parposes other than telephone digling ls envisayod by-some
Administradions. However, some Administrations observe thal it would seein sdvisable to reserve such uses for a
network of relatively limited extemt; in their view the rediability of standards for dais trangmission should mot
makemydeandlml‘.bepullrbutlonuly:umuhu&mthmmmlrndfmtfnmmlﬂonofmephone
nmnenn.lmrorn-ﬁunmmmm;rmamofwbh&unm:wmauwunmmm .
Hm&mpldhhmupﬂlmﬂdumudm © lged et v R E T R L N N SR AT] (T 1Y R

)
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. --P:However, the CCITT considered, a1 Mar del Piata in 1963 that, éven If the trinsmissioniof dsta frome - - |
puah-bulton h.lephanelu Is .at. pressnt to be envisaged in internationsl trafflc on a limited scale only, it would_" e
nnnethalm be wise not to mk owut the possibility of such Innumulon of dsta t.'m B genan.l lclle. ’

] L DA
4 In choosing & n;ulllm; systtm for plull ‘button a:t.. Mmim:tratwns may be -guided-by. conditions which. ...
vary considerably from one¢ country to another. Economic considerstions may, for instance, lead them o prefer 2 -
direct current system’ which might be less expensive than a voiop-frequency system. The numerical dialling
information would then be transmitted only ax far a3 the telephone exchange 1o which tha, snhsrsiber.ja ranoecied. .
Thois aic v e el wuld elfod {by wousedtion after iy sstablishmsnt. Daes wauld nat be tvanamittsd fram
the pudh-bulton sols unless & suilable converier were uged in the exchange.

Siandardization of a direct current sysiem for signalling from push-bution scty does not scom justified at
1he i.uttrmumwl l-vul 1! nay depend on the conditions pcu.lhnr 10 the looal networks of the counfry concerned.

s The mallmg munm for puah button u-u recommended by lhe CC]‘IT applics soledy o vome-&aqnency
signals. ,

. A mulufrequency code for such signalling is recommended in which the dialling signal is composad of two
frequencics emitted simulteneously when a bution s pressed. [t i plagned W have (0 decimal digits and 6 reserve
signals, making ié sdgnals In all. The wwo Frequencies composing cach signal are isken frvwn iwu wolually
exclusive frequency groups of four frequencics cach, a code known as the “2 (1/4) code”™.

6 The low group frequencies of this 2 (1/4) code are:
| 0%, TV, BXL YAl HZ
The high yroup frequencies are:
120y, 1336, 1477 and 1633 Hz

The sllocation of frequencies to the various digim and symbols of a push-bution set appears in
Figure 1/7Q.23.

7 The frequency variation (olerances and the permissible intermodulation products are defined as follows:
74 cach tranamitied (requency must be within + 1.8% of the nominal frequency;

7.2 the iotal digtortion products (resulting from harmonice or intermodulation) must be at least 20 dB below
the fundamental frequencisa.

8 The CCITT determined, at Mar del Plata in 1968, that it was not practicablc 1o specify a standardization
of the lovels Mo Uic (iejucanica bausmittcd When & push-butten is peessnd, os thaoo Jovol comditione depend
weeulally ¢4 natioan]l wransmission plons whinh nm not tha rame in all countries.

However, the sending level conditions must be such ihat on ap internulivnal weonection they do not
cxceed the values specified in Recommendation Q.16 (maximum permissible value for the absolute power level of
a signalling pulse).
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TABLE A-1/Q.24

Valum of smlti-frequency push-buitos rcwiving parametery sdupied by varions Adminfsirations/HPOAs

(v 1Y wonEoDoUTAN T M)

at hust 0 dB down

Yeluey
Parmmetern
NTT ATAT Damish Adednlsraion ¥ Angmlian Administration Braxfian Adminierration
' Low growp 97, T, 851, ™41 Hz
Signal frequendcies wmne & kefl colunn iame g ket colomn srne i2 bofi colump mms o ey coloms
High gromp 1209, 1316, 1477, 1633 Hr
Froqumcy tolerasce | Operation < i < 15% < (1% + 2 H) < (155 + ¢Ha < 18%
i“ll Nou-operation > Lo » L% *»™ ’ > W
Power oer Operstina —3to —24 dBim #t0 — 29 dBm At wAdde —Sw -7 Em —110 -1 diim
roquancy Nos-oparution Max. —29 dBm Max 35 dBa Moz, (A — 9] dBm (A = ~27) Mar -30 O M. —30 dBm
Fowew kevel difference Detwean Craquesncin Max. 5 dB tidB o - B ™ Msx 5 8 Max. 10 4} Mux. 9 4B
Sigaal Operation Mic. 40 ms Mim. o m bin 40 my Min, 40 = kfin. 40 ms
Guration Mon-opemtion Max 14 ma Max X oy Mux. 30 o Max. 25 s Max M ==
WI'I roception Fauss docetion Min. ¥ ms Mio. &0 ms Mo, 40 m Min- 70 o Hin 30 ms
Signal interruption Max. 10 om® Nax |0 Man 20 om MaxL 12 xo Max 10 mn
Signaliing vehocity Min. 120 me/digit Min 93 m/digit i, 100 ma/digit Min. 12§ smAdgit Sn. 120 ma/digit
Signat simalation by spesch & Muse/46 hourn for spesch | For dhe 20dcs 09, 45 lalee/ 100 bours for spe=ch 5 fame’3) boun for speech
' with 2 mean level of 1 folie/ 2000 calls with umenn level of with & meen feved of
—15 dBm For the zodey -7, *, =, —i2 dBm — 13 dim
1 fa1e/2000 cally
For Lt 2odcs D=9,
., & AD,
1 fah1p/1 500 calla
{nterfarence by echos Shousd wlerats echos
deloyed up to 20 ma end

9 Same characteristics are used by several Evropesn Administrations; Values of A mnge from —22 to — 30 i sait natiosal conditions
¥ The high group frequeacy power level may be up to 4 dB more or 8 dB less than the low group frequency power Jevel,
¢ For analogue multifrequency push-button receivers only.
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