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PART I 

-•-•tlou Q.310 to Q.l.11 

SPEClf1CATIONS OF SIGNALLING SYSTEM RI 
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SIGNALLING SYSTEM RI 

INTRODUC110N 

PRINCIPLES OF SICNALLINC SYS'RM • I 

G8trol 

TIM: dewlop111e11t of acw nchana,es. apcciatly those utilizi"I stored programme concrvl. hq inuoduced 
IM!W coacq,IS in lbe divilioa cl rueaiom bctweca vuiou eo111ponents of sipallina and swiechin1 systemi. To 
:1llow die auim ... freedora in iaCOJpOnaina new coacepu whidl can c:ontribuce to the overall economy and 
cfred~ of th syaea, the requirancels • COYfflld ill tllll apecirlCMion are for the coabinarioa o( equipments 
necau,y 10 provide a f•ncdon. For cxaapla, lhc requimncnu ror line sipa.l receivilla equiplllCllt • 1ivai here · · 
inay be IMl by variou JUbdivisioM or tuacaioe, bet.._ sip) n:ceiver. trunk relay 9dl and lf:ored Jll'Olnl•IIIC 
CXNll,ol. 

Systaa RI .-y be applied ror ••--rric ud --,...u..,.uic: epcndoe of oae-way anct bodt-way cin:uirs. 
.;thin •• i.-cmlllional 111i- (WOfld a11•beri."11 mac). Whal lltifqsd in an intqnted world. oumberint zone 
(c.,- Zone 1) Ille auaberins 111d nNCina plam and opontia1 facilides or &Ital mne sllould apply. 

The sysiesa is applicable to •II 1JP1S of oraria (Cllcepl TASI dmved Ciffllill)lt 11'1ettin1 CCITT lnJIS--
miaioa .-.clards, inc:hdin1 allllitit ciraiia 

a) 

I) 

TIie lianallina cq.lp1111111 Ulld in S,.. RI mmisa ol two ,-ns: 
•J line signaJlina for liee or su,-wiway sipall: and 
6J ,qistcr sipallin1 for address sipala. 

... 

-CO.linuoua ..,_·type in-tiud H••..-llia• • 1111tcf l'or die Jink-•y-liAk trammiui~n of •II supcnilory 
Sipla Uapl 1he ri....,.orward. (rorw•nkranlf'lf) lipal whidl ii a 1purt .... A lillJle rrcqllCIIC)', 2600 Hz. is 
uwl in cadl ditectioa or die 4-win tnmmillio• p•dl,, the Pfaa1Ge or absence or tJua rreqancy indiaies a 
5f)CICir.c; aipal depcmlCIIC upon when II occun in tllll lipalliaa -.,mos • nd i• catai• eues 11pon· its duration_ 
When lhe cim,it is idle. • low le¥III lipalliq tone is CIN&inu~ pnselU in bar1l dlrectiou. 

--...w.vu..;.s,--a1 J 
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• 

l) 1'01' m,-tli. 

ne 2600 H:i liae si1ulli111 described ill 1) ii ooc nor.ally applied so tl1c -.,eedl l'Ulhl of circuits W\lrkintt 
on PCM "~ 11nlell tlle PCM dianncla are COftnected in cmcack willl analope chaancla 10 ronn ii t ircuiL The 
sisnalliq on PCM l)'l(em. ill the Nottlt American rqion is channel &IIOCia1ed. in-slot. pn,vidini 1wo si1n111ing 
c bannds per speech chlmncl. and .ailinn1 bis stcali111 ol the eighch hil or each dlanncl cw-ry si111h ft.ur.e. 

Link-by-lint multirreq11C11Cy (MF) in-bind Jl'IIK sl1nallin1 is IIICd for lbe 1ran~a111111on of uddn:ss 
infonna1ion. TIM: si,nalling frequencies att 700 Hz: to 1700 Hz. in 200 th ups. and co•billlllions of 1wo. and 
two only, dclffmine 1be lipal. The address info,naatirua I• preceded by • K.P sip:il (s1an-of-P11lsin1) .ind 
lct'Dlilllfled by .. ST sipal (ffl<l~•pubiq). Eis.her ,,, hit>(:•. oc rn bloc overlap!•, or o verlap Kftding may apply. 
This rqi$&er sip1Allin1 arransement'is used e~1ensivcly wich ocher in-band and ouc-b.iad line signalling sy,tems. 

~ I 

I J 

( . , . : 

\ 
CompandOl"J 111ay affc,ct lisaamna. panicularly shOl1 pulse compound rqiscff signals. due 10 pulie length l,;; 

dislonion and the: produclion of in1ennodula1ion frequencies. By vinuc ol the link-by-link sig11aJli111 11nd the 
adopled duraliot1 of register and line li,nal pulses, Sys1n11 RI fundions a>rrect.ly in the presence of c:ompandol'$ .,· 
desipied in accordance wich CC ITT recoamcndauoaL 

.. 
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SECTlON I 

DEFINITION AND FllNC'IION or SIGN.A.IS 

~Rem_ .. ,._.f111alita Q,JI• 

I, DmNITION AND FUNCTION OP SICNAI.SII 

I. I 

n.;. hnc tiinal • LI ........... , .. tqh,uq or~ au In iaiti11tt dm,il opcnuioll Ill cbe iacomi111 eod of 
1hc: cira.il to llwy tlle dralit and IO ,.., equiplunl for nrilcllit11 die Cl.II. 

1.2 •11., :S:J•• .,._. (ICIN in dae Netwatd direaion) 

Tlais line slpal ii aramrnilled by IN u.:oain1 •P'h• followilta a1.c sempitiaa or die cormeca (Mizia&) 
si1n1I to verify recci,t of &lie cionaca (Rizilll) aipal ud IO indicaae &Ml Ille incoaliaa ~ equipaen1 ii "°' 
yet anached or ready ID remi¥e addna sipalL · 

f-' •it ...... (p,-t-eM ta 111t) ...... (NIii ia 1bt Nck .. rd clnction) 

This Ii• sipat is NM ~ tlllll lamlaiffJ acuwp 111~1 to doe .... , vi a cWay-dialli .. silftll) 1b 
indi~ &nae die incomiaa ~ ~ llal beeaa COlllllll:ted ud is .-dy • ..,.i.,. addras sta•"-

u KP (.......,.,.._.., .apa1 (SCIIC ia die rorwanf clirectia11) 

'Ibis rqisler sipaJ ii lall mM qlNllt _, die ..... Ilion of a start--4iallinl sis-I ud ia UNd lO prepare die 
inCOlnipt 111uhilrcqumacy ,wpur rcw 1M naipl of subacq-.t illlaffl.., lli&Hls. 

I .S _,.._.,.... (sent in Ille fonnld dlredion) 

This rqill&II' lipat ii SCIIC IO ilicicacc one deci'niaa ~ of iaf'onnldon (di&it I, 2., •• ., 9 or 0) •bout the 
called part:,'1 aundNr. For each call a ..«:e:llioa ol llClclN11 Ii__.. i1 .._ 

.. 
Thil rqitler -,nu ii selll to in._. thM ._,. arc ao...,. add,as lisllak to rollow. Tbe lipal ii always 

sent in teai...,roinaoc as well u ~ wortina,. 

" la .. ii pan 1M Nodlt "-ic:aa ....,_.. for li• e sipala k aed. The daipaaoa o( tlle ..,_ ill s,-. No. j wlliclt 
111C1a1 -,fy ---.,o!Mk 10 a ,-nicula-~ Aaericu ..... ii .,._ in ......._, 11leN is • ol alwaya UICI 

~ • r~ a.1--. ria1-l-1S ~ caa oa1y "•eeuv. wtien • -~ w beee ..tabfiahcd woup 
a• ia--.oi--. 

, .... VU - II& .Q.318 -S 

5 

P . OG/.24 



MAY 28' 98 12: 43 FR TF.J.F.CJ,OBF. 514 868 74Ta TO 817325668771 P.08/24 

.. 

T1lis liM sipai is MIit to die •&Oi•& acun,e io indicae tJlllll tbe called party •as an1wered. 

ln ~ic _..,.iDL die lip1l ILas I !llpeniaocy r1111Cdon. 

In .... oaatic won.in,. it ii IINCI: 
co 1P1t ....-ina t1ia .,... eo 111c calliD1 •kcriNf: r~ 

/i: 
- 11G ltalt Ille me21:: •-• ul'·caff--duralioa ror inwmatlonal :accoumin1 pu~ .. ;r tlti,a.i...di:Jil'ld. .... . ··-······-· _:'(~ .. .. 

This line aipal • ,_l lO die Ollllpi• 1 euhuJae to indicafe lhal the called party bas cleared. In the 
1Cmi.a111omatic •rwu it pc,fOl"IIII a •peniaory r1111Cdoa. 

'" autcJINtic WOilin,. •rn~ -. .-.de to de11 the connccrion, ICop lbe cbUJins- and stop the 
1Ma.'lllrc111enc ol adl du.ratioa if witlun 10 to 120 9eeOIICls41 al'ler reco1ni1ioa or the haag-up sipial, the callin& 
111~ ha no& deuat. CIArina ol tlle CIIHlft.aion lhould Pft(enbly be controlled from the point iwhert! the 
chargill(I LI Q,ried OUL 

nis line 1ip.J ia initialed oy •• op«ator to recall aa opend« at• point further ahead in the oonneaion. 

Thia; lil•c S&g•al la 1enc ia th• ru,w•td diNGio• •l 11M Mid or • aill w~n: 

dJ i11 semi-a• IOll'Ullic workilla. tbe opcramr .i Ille 0111pin1 udianF withdraws tbc ph11 from the jack. 
or wha aa cquivaleal opcraaicm is pcdormed: 

/,J In 111.1l0Malic wortin1, die callin1 pany haap up, or when tlac lime-out period of 10 10 l:?O seconds as 
discuuod ill I 1., .....,_ GCQII$. 

'Typiaal caq-.oes al sfp!lk in 11emk\11Ga•1u...aa4. 11¥~Mic •• ,.9!~!'!l ~re sllown ill Arinu A to rhe.'{e 
Spedrtc:ationa of SipaHiq Sy ..... RI. -··· • ·-

,' 

:n ,._, on 1111 w_. Md ......... (dear -•t Ilia..._ - S.. -f'Oldi"S notei1 Ill Recoffl111end;oti.>11 Q.120, 11.:1, 
Y....._Vl-lol._G,w.,._ 

,._. 
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,. s- R,11~••••t111v·• u .~, lo, .... _,;._., u 11111• 10 IDIIN 111• 'I•- up111I,. bol:11 nali9flal ind i,nemtioawl. •~~- ....•.. J . 
___ .. • qu;ld1 u ,_....., 1·· 

. I 
~• 111 wont ....--i•f Zefte I, IJ 11a J1 ___.. • ~ L 

., J'-6de VJ.A - ... Q.311 

' . 
[ 

6 



MAY 28'88 12:44 FR TELECLOBE 514 868 7473 TO 817325888TT1 P.07/24 

i=,=1 

,- I 

I 
I 

i1 

I 
n 
t) 

0 
·t 

n u 

LI 
I 

u 
0 
u 
• I 

SECTION 2 

LINE SIGNAWNG 

RnuswMcN,...,_ Q..31 I 

U ,_. Ha UNI SIGNAILING 

Thi' lin,-.1ip•I mrtin1 11rran.,-mr-n, i1 hlvrl nn rhr •Jll'linrinn 1nt1 rt-mnval of • tinglr rrrqumcy inn~ 
(2600 H2) u shown in T11ble 1/QJ11. 

Siplll 

ldl9 

CoaMct(---.> 

Delw-4Wllna 

ll•rl 61111 l1l'MMII 11111111111) 

AMwer 

~ (c:INHICk) 

D~(~) 

1u,,..r..._... (fwwanl..,...r.t) 

• IIIQ', .-.tar(,,.......,_,•• 

TABLE IIQ.JII 
u..,1pa1-. 

Sipal 
Tn_,..,.. 

.__,.i, (~ , ..... 
.,__ ---- ---_..,. 

-i.-. 

.__ -.tiaaa•h 

~ .. ..,. ...... ,. 
+--~ ........ 
+-- ---. 
-. ~ caall•--

---. u-i» .. 

~ -

T....taedtta1ell. .. 

Oilaleed-. ... ~-. . 
0 0 

I 0 

I I 

l 0 

I I 

I 0 

0 Oor 1 

0 OOI' I 

off' a• 

11 
_. , --. iadlc:alCI rorward siplalllq Slall O o, I, rft9CC1ivel7. 

11 
.,__ , 4-- indicalel b•c:kw•RI Siplllltna 11111 o o, l. re•pediftl)', 

" TIK dunalion, or IIHM si1n11i. an vuw.blo $!Id depend upon when die t11CONC1in11ianal °"un. Ta -11"' proper regi11n-
lion of these siin1&l1, tho ltansmitted si1llll duruions tlloulcl not • las IMn MO m1. 

61 Busy und re~nlcr (c:oniie1tion) condhlon1 IIR incilca&ed ltr audlble toMI. 
'' 0: Tone on, or sisnallin1 bit state O In PCM 1y1M111tt. 
•• I : Tone off, or sipallln1 bit slate I it'I PCM 1nie1111. 

F-=lcle VI.A - -.C. Q.3ll 7 
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• 

By lakina ac1.......- of tM filed Old« or occamace of specif~ sipals. botll tonc,,c,n-t111d cone-off ~pals 
are used lO lndlc:ae aore tJ.a - sipal wmliti0& Few titaaple. i11 ta.. Ndi:want 4ireaion tGM-011 ii used to 
iJldic:at, _,,~llallin& (proceed-eo-.nd), ud terminatina end llaq•up (c:leu-back) lipais wirhout conllict. The 
eqtaipmeat matt nuia memory ol lbe pnadiq sipaJ ttata ud tlM diredioa ol sipaJs in order ro diffematiate 
bdwcea toac-on aad 10lle-Off sipala. 

.._ll>H f d • Q.JIZ 

2.2.1 S.,,.J,,. 19' 

~±SHz. 

U ._ 11s I.DIE SICHAL .aNDU11 fnANIIMITO:lll 

2.1.2 1'n,,v,,ii1t., .,,,.i Ind q/' ,__ -,,..Ir 

-1 ± t dllaO ror lhl dmaaioa al U. llian&I or for & mi•i•11111 ol 300 m, (wlticlleYcr i, shona-) ai,d ror a 
aui11111111 ot S.SO .. .n•r .,_.. Ille lenl o/ .._ lip! dlaJI be nduocd to -20 ~ I dBraO. 

2.1J TnlMMlll#I sipal ~ 

1N UM, ..... liJaall .._u ... --• i• TaWe 1/Q.JII. 

(; 

The level ot llipel ra.c,i1acr Im pnw •---itwt r.o tu liac silauW. not -..cMd ..:. ;; i:-BffiO. dliriq-dic-··--­
a.e-olf conditiML 

2.2..5 

~ _., pu_. uf • ...__ r • ...-..-wy C6-,1nz::t• _.,..,.,.i•os • &o•• .ia-1 oho111d he .u la:alll. lS dB 
below the fanda---.1 tipal IJO'ffl'• 

ll6 n--111-ir ._ .,;, 

TIie followina spliuiaa atta.11--aa are Rqllired wlllN 1nn ... 1a1... lin~ :.ipal:: :c ;,n,-:;:t -i~-- --- ' .. 
~tioa ol die naiviq ocpeipmcnt d• to ltallsieota caused bJ' cJM opcalng o, dosln1 or dim:. QMUl'll circ;uitl 
ill the ttchaap II die trarunriai• I ead: 

«) wllcll • toao-on lip&I it fO N trio•emilled, 11N apeocb padl from dl.c eachan,c lhall be split 
(di,.._DeClled), if aot alrady lplil. wilhi• an i--a from 20 1111 before. lo S - =• after tone i1 
appli• so die Ii-. __. mmia split re.• •iltlmUN ftl lW rM ncl a muia•m u( 750 111s; r 

l,J .... a IGBe-011' ...... IO be ln_i ..... ti.. .-ch paa.11 ftoffl - uc:h ..... llhall be splil 
(dlaooeul...t). ir •oc sirad, q,lil. witua u il'llltmll fnn 20 nn hefore ta 1 nu alktr ,one ii 11mo11f(J 
rrvm Ille liM, •ad -.11 split t« a -.aum ol 7S ma and a muimum or 160 m, afier the tone is 
removed: 

d wlaen die loip•lli• cqyi,-ast ii naeiviq and ICDdin1 tones sim•llaDIIOlllly 1he splil shall be 
-i111IUINNI uadl: 
i) CM cr-a111itNII t.a• e ii terai•..... i• whidt ca.- the split mua be temo"cd in the interv• J 

from 7J 10 160 • an. ION ii ,-o'll'N (u ill tJI; CW 
ii) die illmmi .. taae ca.a. UI wha ca. th, ..,ai1 IIIUSl be removed iD the in1ertal from )50 to 

750 • an. '8M ceuea; 
d) wliea dNI aip1llill1 equipmat is sendial 1an1r, a split mall bis introduced. if not al1Ud7 split. within 

150 191 Di receipl ol' u incomiq tone. 

TIie uow ~ giwn la •J. •i q and ti) ISl&bli• II a •-.-.eitt•I pada split at llolb_ i:nds of the 
cumit dlll'iq the idk IXIGdilioL 

II 5" .... --.r• ~rdMion Q.11:Z. 

at TIM S - -y be raaud lo IS - ii toM ii IIPl)lled wllilit ._ b "'-I ,-ivld. 

a. Faedcla. YU .-:- a..Q.JJJ 
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Rer:nnmsnf:doll Q.313 

1.J 2111 Ill UNI SICN.il. UCDYINC IQUl1MENT" 

2.3.1 o,.,.. "'-iu , ...... ..,..,,) 

TINt receiviq aquiplDIN daall opan1e a11 a naiWld lolMI sipal. io the pwos of the IMximlllll noise 
expected oa an inhnalional circuit, -Cl dlmO uif'ona lpecln,I -a, offl lbe ranse ot JOO to 3400 Hz. that 
meets the conditiom ,__. Mlow: 

ti) 2600 z UH&: 
b) to ce1Ure p,opw opM9doa Ill 1M pr.- of 1'0ilt.. tbe lipal In .. of 1bs inllial ponlon or each 

tone-on &lpal _., be aupaeated by 12 dB <- I ll2). 

~ a i'ault, the. f0Howin1 NICll!inmmt rd1cctl hatJa tu aupncated and --.cly-ttare sipal levels. The 
abJolutc power level N ot al:II lipal if widlill die Umitt (-17 + 11 ..; N c -1 + ") dBm what ,r i1 the 
relarivc power lenl aa tbe mpui IO tM ,avin1 equipma,c. Tbc aiAlmum abtolme power level N • ( - 27 + n) 
aiva • m.arpa of 7 dB • 1M ~ nominal &biol ... power levaJ at tba ,_.wed ti1nal .. the input to the 
receiving cquipmenL Widl au1mmwion tlae effective maraio ii iacreuod from 7 to 19 dB. 

The muillluna PIOlUle power level N • (-1 + •) pVIII a maqia of 1 di oa die auamcnicd nominal 
absolute pow1r level of tbe received lipal II the inpue to tJM receivm1 equipmmt. 

The above tolenmc:a ... ta aUaw ror Ynriall.011& at the undina end aad variatiom ia lins transmiwon. 

No111 - Since lliper ltady aoias • well u lmpulsiv. aoiM may be a1c:oulltend oa inua-rqioaal an:uics 
especially over ce,uio compuclodd c:uri«" ,,-..... the muinawia apecaed noile witbm a rqion must be taken 
into account In cbe clesip of cqulpaa& ror dial 'rqtoa. 

2.3.2 No.,-apertirr linws 

I) Tht reccivina equipn11nt INII DOitlla opemc on sip.a. ariain•cina from 111blcriber siaiona (or other 
sources) if tbl total power in lhe bud fn>111 800 Hz to 24SO Hz equals or eaceeds tbe total powe, presen~.•t Ute 
sanH~ time ill lllc band rna :Zf,0 Hz to 21,0 Hz. u llltUUNld at die llaliOO. DOr clepada thae si1nnlL A.IIOWlncel 
shall be made ia Ille receiviac equipmoat des.Ip ao accomodafe c,i;pec:led de¥ialiom rrom tbae values due co 
;.attenuation diltortioa and aurier (requcacy llaift on the total lrantmiuioa paclt betweai the llation and the 
recelvln.a equipment-

2) The reccivin1 cquipmcnc Iba.II Dot openle on any lone or lipal whole ablotute power level at the point 
or connection of the rwisivin1 equipment is ( - 17 - lO + ") dBm or lea, " bein, Ille reladve power level at this 
point 

2.3.] R«orttlllon a/ aJptib 

I) System RI mlllt be ~olcf.Ud apimt rwc llipal RN:OSnitiOII c:aUNd by: 

• o) sipal simulalioa or tollHIII Gr IOIUHIO" sianaJ1 by lpoeeh OI' other apu; 
b) sipal limuladN or tone-off lianall by momentaiy in&enupdoas ot 1h1 1nnami11lon path. 

The mechocl or proYidlot dlil pro&eUion ii left to eacb Admlnlll&lafion eot1cemed to allow for maximum 
ncaibillty in the •pion mn• INNI of die aipr.aUiq and 1wi&cbln1 r.yawn de.Ip. However, the o..-cnU sy5t•m 
requiremcnCI pvcn in 2) and 3) bslow Mall be m•t. 

,...._ VU - Rec. Q.313 9 
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2) The following requirements ror sipal recoanition are :5pecified in 1erm1 of si9nDI durJtiC1n i.1 the input 10 
the ,ianal receivlns equipmen1 and runhu u.umes tha1· si1nal lewfa. (requency and :.&c,c:omi,:inyia1 noise an: 
within the limit, st,eeified in f 2.3. 1 : 

11) A IOH•Oft sipal lalain1 JO 1M « 1._ must be ~; that is, it mutt not be reco;niud as a signal. 

b) A tone-off si1nal lutia1 40 ffll 01 lcu llllllll be rejectld ir the pnsvioua tone-on sianal is JSO m, or 
lonacr; thac i1, k mu not N recopiud u • si1n1L 

c) S11bscqua1t 10 esblblbhi111 1M C'l'ON office p• lh. a lone-on rins-rorward lforw• rd-tr::insfer) spurt signal 
lasting between 65 and 1 J~ ms mute be recopiud as • valid sianal. 

d) A tone-on forward sianal lullni 300 m, or lonscr mull be rcicopized •• a valid disconn~t 
(dear-forward) siJnal. Prior to attlchin1 a rtliMer. a forward tone-on sisnal lastin9 JO ms or longer 
may be recogniad • a valid disconnea (d..-.for.vard) lian• I. 

~, To protect aaainsc a momentary interruption in the 1r1nsmiuion facility causing a continuous 
succession or false connea (seizins) and disconnKt (clear-forward) signals. che incomin1 equipmcnl 
should be arranaed 10 delay respondin1 to the second of two clo.ely spaced conneCI ($4:iz.ing) signab. 
The timed delay lntrodltCld 1hould be staned Ill the end of inithtl connect (seizing) sign11I or on 
r~gnition of lhe diaconnect (clear-forward) 1ign1l. The delay inlroduced s hould be a fundion of the 
round trip signallin1 time. For satellite arcuill the recommended time is 1300 ± 100 ms. For 
terrestrial circuit, the NC:Ommended time is .SOO :t 100 ms. If the second connec1 (seizing) signal 
·penis11 beyond lhis limed incerval. lhe 1ign11I should be conslde..-d v111id :.mJ • dcl11y dialling signnl 
returned. 

() Ocher tone-on and tonc-orr signal& should be recognized u 1r11lid sian11ls. subsequent 10 1he minimum 
limits impoMCI by a} and b) above, u soon u , po'lible. 

N111, - Delays introduced hy line siani&lling equipment should he held 10 11 minimum consistent with the 
requirements covered herein to minimize 1ign•I tnanuer timn. Minimizing lhe delay i1 especially important in 1he 
ca.~ of the answer signal and in the cue of satellite circuit operation. In this latter cue, if a hang-up (clear-back) 
~ignill h11s not been Hnt prior 10 recognition of a diaconnect (clear-forward> signal. ii ·is necessary that the idle 
tone-on sismal, sen1 br 1hc inco111in1 cxclulng• in respon~ to 1he disconnect sianal, be recognized by the ou1goina 
uch1n1e prior 10 the eh1psc of the guard timin1 specified in Rccommendaiion Q.317, f 2.7.1. 

{;! 
, .. 

,. .. 

' 

3) The ro11owin1 si1nal simulation rata_ shill noc be ucctded. 

a) On the average not more than one l'alse r&\.'U¥mliun of a dlsco11ncC!l (ol• iar furward) fignei ,;h,a)I nccur 
par 1500 call houn of speech, at the minimttm disconnect recognition time, as selected according to 
J 2.3.3, 2) cJ 1tnd d). (In some older daisns, 1his requirement may nO< be met, bu1 for the$e cases the 
call hours r.sure must not be less than soon call hours.) 

bl On the averap, not more 1hu one f-1,o rin1•rorw1rd (forw1rd•tr1£n.fer) si&11al shall occur p~r 70!1 

call hou.rs of speech, 111 tbt .,;,.;,..,,,. rina-forward rccopition time. 

,·) Speech or ocllff elcctri<:ail 1i1n1ll u audil,lo-ton. signals, with levels up to + 10 dBm0 shall not cause 
any false ,imul•llon of answer signals. 

d> The number 11nd cbitraclerisda af raise splits or the speech path Cli1ased by speech or other signals 
.,hall not cause II noticieable reduction in 1M 1ransmi11ion qu11lity of 1he circ:uil. 

2.:u R.«wi,iftf line spilt 

I 
' 

,· 
' 

i'o pn:vcm line l!i,.,,&16 of thv :1iguollin1 1y1Leffl from r.a11Aln1 dls1urbani;.,;;5 lo ~p1lltn1 systems ort 
subsequent arcuiU. the rcceivinc tranamission pt&th to U,e connected exchange 1hu1dJ I,,:; jpllt wk@n tht i:isn:il Ii 
frequency is raved to ensure tbat no ponion or any si1nal ex~ina 20 ms durlltion may pus. out or the circuit. l!i 
The use of 11. band-stop filler for apUttin1 i1 nec:caaary since in tbe cue of non-charaed calls • continuous sign,11 
tone persiltl in the re1urn transmission path durina OOflVenatiOG. The level or ai&nal leak cum:nt transmitted to 
1.bc ,uuK~Uellt ei,oult with 1he b11mlolllL'I' filtr.r inHr1td ,ho.,td be at least '.\'I ,tR below the recei\•ed si-,ial level. In 

i, In the c:uc whm ne> ,.n_ al,naf Is ,.--,11.a ,_..._ • ...., ... 11.1, J,. .; ..... 1.,:- Ntlt& ~IICintd in ~~ l ttJ nnl1 , IIJ m•y, r· 
in 10fM ••iMin1 dftiJNI. be -Ila& iii u- ol lh "_..,.. 'IUOCtd- L 

10 · faadde VIA - ~ Q.JJ3 
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· addition, die._ • .._, m• -- w ialnNlyca iwe dlaa S clB ao.. at r~noe. U Ht or~ a1,o,,. or 
bdow ti. aidb•d ,...,c:nc, NI' w .._ 0.S clB ._. • rt111 1•:ics «It Ka or an abcwe or below &lie 
midband ,,._ :e 1i:,. 

'111.6 niedfflll Haa .... - N ........ r« die ..... rJ I~ --.. IMP tlanllll. hw w r--= 
w1tm JOO - a1-.. ..-ova1. 

Natt - la --............. •kial - -, lie a pll)'llal ._ dilcaaMCNII but ... fUllr w 
beinaaudwilllillHIO•oltw .... lia& . 

1 .. Ji,,iJIIAI cuaacl liM ....... ii paovided ia die roraa1 o( lhc CCITT prim1,y multiplH oprntins "' 
15" kbit/1 (R.cc.l I 1d1tioft G.733). .... ted ...-•i•a NI are mart. 0 or I oorrespondiq IO tone-oft, 
1011e-off ia the liaale (nquaq ...... .- 1 mall• --- ia Table I/Q.311. Aa ia lbc in-band s)'l&ml. die 
same signalli.nl UW ii ..ct to iadicaas ... thaa ODC lipll by laanl ad,..... ol CM fixed order of oa:urreace 
or 1pecif1C sipalL TIie Clqlli,-.r -- Nlllia 1N111CMY o/ die precedh11 lipat IWel aad lhe direcooa o( sianal• 
in order to diff'crotiale betweea lib..,. I aad at• I sipalL 

acc.- t doc Q.JU 

2.5, 1. s;, 

TIie primary ...aup1u ranaaa ii.._. ill Fipff 1/Q.JU. Per cb....._ ia-.aot u,nalUna is aa::omplislled 
by utilimg bit No. I i• each ti .. slol o/ die desipared rrwa ('-, 12. etc.) (or sipanias purpma. Bia No. I o( 
each time lk>l •• tbe ia&ervefti•& ,,... (l•S. 7-1 I. etc.) ii ._. rcw cncodina apeedl. Two sianalliq daa••II per 
speech dlauNI are pn>Yided 1, die ,.___ n. •vllihw r:!iv-• req......,. few slpallina P&lf'POW ia obCaiMd 
b1 subdivicliaa die I ILbit/1 r,_.. ........ inlO twO 4 twl/1 •reasm. OM (or --• -I fraaiaa and one (or 
si1nallin1 framitt1 (s.bib). '1"M relaliONllip o/ the (ramiq ud aMlltifra.miaa tipak to die aipallina bits is Jinn 
in Table 2/ Q.JIS. Since only OM Hae lipallina c:uaMI I& nquired ror s,-. Rt, the IIIINI sipa.llin1 
inforliatioo is 11111 ow, bodt tip-111• cite•,. A ad I,. 

2.5.l ... .,. .,,_, . ..,.., a 1d 

2..5.3 

~fl.A - .._ Q.315 11 

11 
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121..-11uo.•·•1 • 1n.-,1.aa.-..:.._ ___ _ 

·-------.1 

I 
I 

' 1' I 
I :• •: 

: ~•111,,,,: 
I I I 

f •••••••••' I 

S..,._ freq-y IOOO (I HO x 10 .. ) Hz• IOOO ::t: 0.4 Hz 
OIAt,ut bit raca lke (I a so X 10-6) kbil/• • 1544 ""'' t 17 llitJ• 
att./f- 1'3 n..._,,._ 14 
~ ~Wt-,--~ ra-........ lilble 2,q.)15. 
TIM I M&sill -111 .. 11ot .,._.., ill Ublc 21QJIS. 
1'lul P'-Mt It 11Ma ..,_. ..__ ._llliMI 6-i.. ... - •-llinl ,.,__,(S}• ._•i• "Gable l.-0.)IS, 

,,_ 
F- ••• ... -- ...., 

I 1 
l -
J 0 

' -
5 1 

' -
7 0 

• -
' 1 

10 -
11 0 
u -

FIOUI.E l/Q.JIS .....,....,1n, ... 

TABLE 2/Q,JIS 
Mis._.,...,. 

IHI a!MIIMr(1) la each 
Nia.ICU-- ....adlMlllot ..,._, ..... 

($.Wt) For~ Foe ...... ~ 

- 11ol -
0 Jtof -- llal -
0 l tol -.·_ llot -
l I lo 1 8 - ta.I -
J I lo I · -- ltoa -

.I ltol -- I tol -
0 . I to l • 

NouJ _,,....,._•••.-,.tkM. 
NoNJ -Por..,....Rl~ ............ ~11-ta~dlanMkAudl. 

12 Falde VIA - 8:-- Q.3_~ 
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IKHIFR?Sd::doll Q.316 

U PCM UIIII SIGNAL HCDVH 

2.6.1 R«.11itiolt nf n,,u,l1 

System RI m1111 be protected apin11 ra11e 1i1ul rcc:opilion ClaUICd by .ipal simulation due to 
momentary lou of 1ync:hroniution of Ille PCM l)'l&Cffl. 1lic method of p,0Yidin1 1hi1 proteedon it lcn to Neb 
A.dmlnistn11lon concerned 10 allow ror .u1l11111m llcaJbHlty In the implemcntlllion of the sipallina and swi1cbin1 
system desisn. Howcvcr. lhc overall 1y11&e111 rcq11imnenu aiven ~ow mua be 1111et. 

a) A Slale O li1naJ lud111 JO m1 or - •1111 be ttj«wd: thM it, it mUll not be recopia.d u a 1i1nal. 

b) A IWIC I 1i1nal ludna 40 .. or leas mmt be rejected ir tbe ~iold llate G lip.II ii JSO ml or ' 

C') 

d) 

t) 

lonpr: lhat is. ii 1au11 llOI be recopizcd u I li1n1I. ' 

Sublcqucn1 10 aeabliahin1 1be apoccb patb. • stat• 0 rin&-forward (forwanUrantfer) sipal lutin1 
6S-IJS m, must bs reco,nilal • a valid lian•L 
A ate O forwanl aianal laaciq JOO m1 or lonpr mllll be rcco1nizal u a valid diaconnca 
(dear-forward) lipal. Prior &a aaaclllrq a rqister. a rcwwant state o 1i1ul Lallln& JO ma or lonsa­
may be rem1nized M • valid dilcoaMCS (de• r-rorward) 1iJnal. 
To protea asainsc a momentary fault cautin1 a ~1inuou1 succeaion or rabe connea (seiz.ing) and 
diKonnect ~clear-forward) aipala, lhc inmmin1 equipmenl llto111d be arnnsed to dcday responding IO 
1he -=ond o{ cwo clOHly apamd cooneci (aeizint) sipaJa. The lilM delay in1roduced should he acar1cd 
al the end of the initial connect (11mna) uanal or on reco,nilion of the disconnect (dear-torwacd) 
.si1na1. The delay introcl...:ed lhould be a funai04 of the roand trip sipallin1 time. For sarellit• 
citeuilJ the recorameacled time is 1300 ± JOO IDL For temstrial circuits lhe recommended lime is 
500 % 100 mL IC the 11CCODd c:oaacct (acii.ia1) u1nal ~w beyond this dmed Interval, &be signal 
should be considered valid and a delay dialling tianal muraed. 

f) Olllcr ,we o and aai:e I apal& lho111d be ncoplzed u valid lipal1 s.absequcnC to U1e minimum 
limits imposed by 111) and bJ above. u IOOG u pouiblc. 

N(JI, - Delays irurodDCed by lin, .-,uni equipment sbould be held to a miaimum con1islcnt widl 1he 
~uiremcntl co.-c:rcd herein co minim'- aipal IAAI(-, ti11111. MlnilllmJII chct delay i1 •pec:ially impo11ant in the 
case or the answer 1i1nal and in 1hc cue of utcHilt circull operalion. I.a. thi1 waer QR. ir a hang-up (dear-back) 
signal has not been senl prior to roc:o1niuon of a disconnect (clear-rorward) si1nal. it i.s neceuary that lhe idle 
sune O sign.al. 1m1 by the lnc:omln1 ocbange In iapon:,c to lhe disc:on~ li1nal. be rccopizal by the ou110ing 
t)lch1nae prior 10 1he elapse oC the pant lifflin1 specified in Recoinmend11ion Q.J17, I 2.7.1. 

2.6..2 lt«eiwllJ tin~ split 

Since sipallin1 ii out-band. no rec:eiYUIJ lins •plit is required. 

2.6.J At'lffHf fMI ~tti/tl of 011 oJo,_ 

When tbc PCM primary mulliplex has de4Cdod a fault and aiven an alarm (ICC Recommcnd•­
tion 0.7J3. § J.2) appropriate ac:tiu mll be liken to remove automatically the affecsed circuits from service. and 
10 termin»te calls in propea. i.e. ltcp eh1rsia1, relq,se• intm:onnec&od circuits, uc. When IN aJarm hu been 
cleared the all'eded cin:ulta lhould bs aucom11&ically ratorcd to IIOf'Yice. 

• lleconw11Ulioa Q.311 

U FIJffHf.ll SPICIFICATION CLAUSES HLATIVE TO UNE SIGNAWNC 

2.7.1 AC0eSI to 1h• out1oin1 c:in:uks lhaU be denied (luarded) for 750 to 1250 ma (10$0 ma to 1250 ms ror 
satellite drcuits) •ncr initialioll of the discoMect (clear-torwud) lipal to ensun aumctent lbne for tb• release of 
1he equipment II tlle 1ac:omla1 cw:hanac, (S. allo tlle N'OUI to I 2.3.J, 2) or Recommeddation Q.J 13 and lo t 2.6. I 
or Recmnmendatlon Q.316.) 

., .... vu - a.. Q.317 13 
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2.7.2 The dilconnect (clear-rorward) sian11 m1y be se111 n any lime in the call sequence. 

Z.7.3 11le re'- of the dtaia of eimdta i11 an established connection is only initiated from the originatin1 
eaclaanae or the cluirp-roc;onlin1 eachanp. 

2.7.4 11M stal1 ol llNICCl'in, Ille c:harp lhould be delayed by aa •PIJ'Oprqtcl cime af\a- recording of the answer 
sipal to prffftt (alle cba'Jill& rauhin& (rom poaible faA1e ncopition of an invalid IDll'Wer 1i1nal 

Reu ••••._ Q.lll 

u DOUIII.S HJUNG wrm ~WAY OPEaA'l'ION 

2.8. t 0..-I 

To miaiaizt lhe probabilily of double teizina. the cin:11it selection al lhe 1wo ends or both-way cinn,ic 
grou.,. .,_oukl ~ tuch tha&, • ra, u .,.,...1._ ·.touble seizin, can oca,.r only when a sin&le circuit or the: group 
remains freo (e.g. by .t.crion of circuii. in opposite order at the two ends of the circuit Jl'Oup), 

la ,eneral the unpaa,decl interval is 11111II, excepc ia 11M c:ue or utellite operation where ,he circuit 
propaption lime la Ion• Hownn, S711em Ill does provide• mean, or dcte::tins d011ble seizina. 

In the event of double seizins. 1he illQIIDinJ wnnoa (scwna) si&oal is recosnized at eacll end u a 
dolay-di•Jlin1 si&nal. tr a 11a1t-diallia1 (prucllled.to-send) tisnal ls not received within the <ime-out inter,,21 
(~, .ecoada) do9bic Miai111 ia auu-.d. 

In this twat. adt« ol tlte followina unnJIIIIICllt• may apply: 

a) •• automatic repm& &bmpt ro ace up tbe calf; or 
b} a ,...._. indicaaian II pven 10 lhls operator or to the 1;11llin1 subscriber and no 11u1oma1ic repeal 

.uempc is ••de. 
With eilher metbod, means IIIUll be provided to ensure p01itivc relc.se or the double sciud circuit. To 

achieve the rdeuc i, is recommended that 1hc office which fint assumes (bued on timin&) that dual seizure has 
OCQ!rred transmi&s a tone-on (0 :,talc) tianal followed by a tone-off (1 state) sianal be(orc: che final tone-on 
(0 slate) signal (disconnect) is scnL n. d11111tion of initial tone-on (0 sute) lip1I should be a minimum of 100 ms 
and a ma•imuin or 200 ms. TIie tone-ofT (I state) sianai should be recognized u "" unexpected 1onc-ofT ( I s1a1e1 
sianal "' the diltant end, after which the acsion specified in I 3.6.2. I) d or Recommendation Q.J2S applies. J· 

• 

Rec a a fatfrs Q.31, .. 
J.9 Sl'UO Of SWITCHING IN IIVl'HNATIONAL EXCHANGES 

2.9.1 It is reconuneadetl that the equipment in intffnational e•changcs shall have a high swilching speed so tha1 
the switch!ns time may be • lhort • J)OISi~ 

2.9.2 At CN oulgoint. tnalil and incomina international exchanges, the seizing of lhe ci~uic 'and the s1:Uin1 up 
of lbe c:onncaion shou.ld tali• pl- u aooa u pouible af'tef' receipt or the diai~ of the addra.s thac a,c: neccnary 
co dctunlino the routin,-

2.9.J At iMefflalion• l excbanaa tJae clelay-dlallln1 sisnal ahovld be rcaumed u soon III possible aft~, 
recoani&ioa of tlM coanect (Mizi•I) lipa1. TIie llut-dlallina (proceed-to-and) aipal should be re&umed as soon 
u poNible IHt& Ila any cus. &1Mi ,_..,. MCM11d be Worf me ti-out of the ou11,0ln1 reais1er. (Sec § l.6.l, I) a., 
and b) of RCIQ)ID• acnda&ioa Q.325.J 

.1, ~ _VIA - a.._Q.Jlt 

14 

l 
[ 



MAY 28'98 12:52 FR TELEGLOBE 514 868 7473 TO 917325868771 

I • 
I 

i. i 
r 

u 
I 

0 
' r -

! 
-, 
,I 

L 
I 

u 
a 
LI 

SECTION J 

111.GISTSa SIGNALLING o· 

............ Q.3211 

11 SICNAL COD.I n>lt • IEGIS'na SIGN•WNG 

J.1.1 G~MNI 

I ) Either semi-automatic wortina (wiUI automatic mac:hinc or direct opcraaor KWN). or automatk worldn1 
1wi1h automatic machine •cca1) ruy be uaad rot 011t,oin1 &raffic. Wi1b autoTUtic 111adline acceM U. incomin& 
;,ddress sip1l1 are stored in a rqiaer until lllfrldeat addraa information it fllCCived to ruuu: lbe call properly, et 
which time a free circuit 1111y be aelected and a CO.Mee (seizins) line 1ipal lfflL Subaeqant fO the recopition o( 
11 delay-diaJlinJ line man• l and • t&art•cU11Jia1 (proc.ed-to-Mnd) line li.,..al a KP (1Urrt-of•P'lllin1) alpal rollowcd 
by &he addna and ST (md-or-pulaina) llipab .,. trlnllllitted. n. K.P ,ipJ, wllict& ii IIOffliully 100 ins in 
duration, p.....,_,.. the temivi111 equipnMat to IICOlpt IUbqqaet ·,qi.- tip• II. The tra111UDilaioo of the KP &ipal 
should be ddayed by• •lnimum o/ 140 nu. but 11oc _,,. thaa JOO ms. after ~idon of tJie .aa.t-dl1Uin1 line 
~d . 

2) Link~y-link rqltler -1rwlin1 applia. 

J> Register si1nallin1 is in I forward direaioa only and sball be in accordan01: with the two-out-of-siit 
multi(requency code shown in Table 3/ Q.320. Tbna ot the IS pouible coda are unuted in incemaUonal .etVice 
.ind arc available for special purpolel. 

4) TIie rocmivin1 equi,,mia& m1111 l\amillt a tWCHOCHwo only rrequmC)' cheek Oft eac:11 m:eiYcd liaaal to 
ena,re il5 validity. 

1) The 1Cftdin1 aequenc:e of llddras aipall conrom,s to the .equence indicated in Recommendalion Q.107. 
However. for ltarrie witlllin aa intqraeed world a11111beria1 mne (e.a. Zone I) the lan,ua,e or di.scrimin1tin1 di1i1 
and c:o11ntry coda ••Y Uff 110 appllca&ioa •~ ,..,. noc be MllC. In Zone 1, the 1equence or sipala sent from the 
oporaior or aubmcriber 11 • re>11owa: 

,. 11) s-_;.""'-"'k -""f ft,, ~ I• • ~ willu11 ZtM. I: 

i) KP: 
liJ national (llplncant) number ot lhe called 111blcribcr: 

iii) ST. 

11 Al used ui &tiil ScCUOII dM """ .......,. .cl.,.. lndkioDal rqiucs ia IIICcronudlulc•I cadlups Pkf alao the 1M1Uival•1 
..-i¥inJ 4-¥ice. •->' __, losk I•_,,.. prop.- •dlaqM. 

FlldcleVI.A IS 
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• 

2) 

b) s.,,,,.._, .. ~ ....... Jo,eo/la,o~ wllll•ZMl-1: · 
i) KP; 
ii) ..,._, dlciaal aumbtn:!I 
iii) ST. 

co} A~,,,.._.,_ mlu • • I .. ,,;11tf11 Z.. I: 
i) Wiaul (lipillcant) .....,_ al die ~llld "'"' iber. 

'ne sendiq ....--- of nslt&er lipall llaall con(ono &o TaWe J/Q.320. noti•s 1llc ro&lowina: 
•J • KP (ICM-of'-,.llill&) tipal aall pnced8 tbe ...._ o/ lipala in all cues: 
bJ the ST (awl--ol-puiq) ai1ul sllall follow the "1''•~ -,/ ...... la all caaa. 

TAILE JIQ.no 
.............. fK ..... 11 

si.- P111 I (CIQIIIIIIIIUINI) Ill 

IU'( __ fto...., uoo+ noo ._., 'IGO • 900 -..z 190+1100 
Dflll J 900 • 1100 ...... 'JOO • 1300 
Dlai&S ,00 + JJOO 
Dfllt' 1100+ uoo 
Dfrlll 7 lllG • ISGO .,... 900+ lSOO 
DWI' UOlh 1$00 
DfailO IJOI+ lSGO 
ffC-11f.p~ uQO + 1700 ,... 700 • 1700 ,... 900+ 1100 .... uoo+ neo ,.. 

1-. r tz"!JN Q.lll 

11 IND-C>F-'"1UIING CONDITIONS - •EGISUR 
.A• IIANCDIDffS CONCIJININC sr SIGNAL 

J.2.1 · 11111 iqilla aip•l&iq an.nae--. llaeJI pn,Yide (or dla .-din• ol • tl ST sipa.1 tor both stml-autoznatic: 
a.a ....... Ml upanduoo • .a. ... _ .... :.. tu Hll•UII Ullallll.U0.:11 rqi•rf'I" rnr rrrntniiinr UICI Sf 
tClftd.Gt~ql) ...... .....,..._ MIi)' _,,. - fel&o.c: 

•> 

MO•--+ • 

AIMIOIIUllic .-r• .doa 

i) wi-.: die ST ~c,n ia dclcraiDed bJ lhe Ori&illlliq Mdaaal network. • n ST sipal is wnsmitted k 
lv 1M ~,,-; .. iaterA11ll011al rqimr. ~ forlha ~Q&jllDCI\UI are nccaurt in I~ rssiatcr ror this I 
purpa& 

a, Wh_. die ST-'ili,,,__ ii 11at ...i..i hl'II ti.. ariailllld .. ••Lion al iwtwnrll . rhe outaoin& in~ma• , 
iional ,qialc, wiU lie req_,.. IO dclaaint U1e ST oo-diriM. (lliee for uam$ ~he ~cq11ireDKUU rcr 
Syllcm No. '• Re11nn11ncncll&ioa Q, Ill. c,._, a...t.) 

•• • .... vu - ... Q.JJJ 
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' 

,.11 9i.,..ni ... f1'C411Qeiu '10D. -· IIDD. uoo. 1'CIO IN nao Hr. A tipal tlinll --- ft( 1 ••ialllol 
0

9' 
any ~-17 cw - ..,. , .... _._ ,._ I.~ •-•-J... ..LJ-" --..J J. t.llL al ault u..Jad ,-~ 

.l.J.J •t-...-ita.l ai.-t S.nl -f :t: t d~ ,- r~. '111a iliff'.slllS la ..._illld 1..,.a ..._ tlie two 
fnquencils mmpriiiina • •l&nal lhaH .. ---' CU da. 

J.J.l Sipal hqumc, lak ad _, ._doll P"O(IUCIL ·111e -... ol w ,&pal 111d; mnw uuum.._. Iv die ti,~ 
:idaotlld be • ._.: 

•1 SO dli b.ivw i;,. •iapr fi..-,.C; :S;;~I wk. • ~l:i.~· . .:. • £: := NJ:C !.~?_.!!!!~; 

bJ 30 dB below the uaumitled tipaJ kvel of lilkt ot a. two frtq1 niN wlllm a muhifniquem:y ..-1 
is bcin, tnMmined. TIie moihlldon procluas ot a lipaf aJ&all be at ._ JO ct8 beto. die ua11m1ktcd 
level ot either or tha two fNQWKia .con,priliq Ille lipaL 

i 
L:1 3.J.4 Slpal ,.,,.,.,_ 

0 
' 
ff 
0 
t 

a 
I 

u 
0 
0 
I 
I 

KP lipal: 100 ~ 10 1111. 

A.II odllr' lipall: 68 :t 1 as. 

lnt«Yal llctwa:n all sipall: 61 ~ 7 .._ 

TIie inllCmll of dnie betw9la die ..... ., wllea die two f'nqaencia -,riliq • aipal .,. _.,..,. 1101 

eaceed I lftL TIie unemal orti .. ,_.,_ .. •OIMMI wlllaa dae two freq&M-=- mMC ... not -.ceed I ma. 

--- i11ka Q.llJ 

M MULT1nm.Qll&NCY SIGNAL MCaYtNC IQUIPMIN'T 

• 
Tbe lipid l'IIClliwin1 eqlli,-ent •- opence Ulisfadarily on any cuallillabOII ol two of cm f-requmeiff 

received • • •Ill~ puke or &nia ol ,-laea in the Pl •as vf auimw apecu,d noiN OD - iatenaation.11 
cin:uit, -40 dlknO uniform splCtnl eMrfY over the raap: ol JOG to 3,400 Hz. IMl IMC&I the oonclitiom lined 
belolt: 

•J aadl lnqacncy of 1M ....._ lipal ii wi&iiin ± 1 _,.. ol dlc naaiaal sip•ltitta freq111CnCY: 

bJ 1k ablollde power level No{ cam rei..i.ed f,eq •r CJ 's wilbi• die li•illl 
(-1.C + .11 ,c N< + 0 + •)dBm 

wlicse • is the readtt ,ow- ls¥cl at Ille sipal rec:dwt inpu&. Aslumiq • nomiul circuit loss or 
Od• lhac limill aiwc a...- or ± 7 dB on the IIOGlinal • -ohdc Inell of au -...caived sipal. 
COIISidcrin1 that a 1inaJc equipment may 111W 1:frcmll whole 4-iped • (nomiul IGN) is pacer 
di-a O 48 (c.a.. cirlllils dial arw aoc eqaippad ,.,.. .ao suppnaaon) ~• mua be .... vi the 
t.ipea1 circuit ac- ia tile desi&n o{ .. NGliYiq equi.--C (...,_ by I~ Tllllt-opente 
tc91Sitivity) co ensuw lbM tlNt millimuin ..,.. ii 7 118: 

a.c.Q.m 17 

17 
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• 

cJ tbt dl"IIRftC:le in .level bclwcca dw rrequmc:a- co111priain1 a received tip.I i" leu 1han 6 dB: 

d) 1he sipal receivin1 equipmaH mull accept tipals rnectin1 the foltowina conlJiiions: 

l) slaaall within the linuU lpecif"aed i• 11). b-' and c) above in I~ pracn1% or n'lllXimllnt expected 
none •nd •bJeu to the muimum expected defay distortion; 

ii) the dvra.lioa or Ndl r,cquncy comprilin1 1 tlsnal it 30 ms or greater; and 

iii) die ailllc int.vu precocHna tllc sipal ii 20 ma or .,..,er. 

TIM tolennea aivett in a). b,l and c) ~ to allow for Yariations al 1h1 Nndina end and in line 
tnn1miwon. 

The rat vaJ.,,. lndic:aad ill ~) are !ell ·tbu the worllq VUIIQ. 1bc diff'crencie between chc, cesc value ·and 
the worl:in1 vatua will allow (or pula dillOnion. v• ria&iona in tetiMneion devicet, etc. 

No,, - · Since hiper ltady aoiae u welt u impulsive noise may be encow,cered on incrareaional circuits, 
espec:i• lly over certain compaftdlll'.t canier 1y-.m1. the muimum eapected noise wi1hi11 • rqion musr be 1aken 
inco account in lJle detip of oquipaacnt -,or dw resion. 

I) The receivint equipcneol lhall aot ot)efale on any ,;pa1 whole absolute power level a1 the poin1 of lhe 
receiving cquipmenl ia 9 dB or mOR below lhs mull~penc.e sensitivity roquired to urisfy the conditions 
atablilhed in f J.4.1 b). 

2) The rcceivtnt equipment shall releue .vhtn the si,S111l level falls I dB bclow the level Htablishe4 in ~ I) 
above. 

l) Operation or the receiving equipmenr 1hall be derayed for • minimum period necessary 10 l\lllrd 1t3ains1 
fitlae operation due to spurioua 1ipal1 genmlted lnlCl'dally on reception or any sip,al. 

4) The reccivin1 cquipmmt ,bould ooc opini. on • p11lsa lianaJ or 10 ms or leu. This si1n11I may be of IL 
sin1l• frequency or two frequenciet received simultaneously. Likewise, al\er operation the equipment shall ignore 
9hon intel'T'Uptions or the sianal frequencies. 

J.4.,l /11p111 im(¥dll11U 

The value of the input impodancc should be such 1hat the murn loss over a frequenc~· rungc of 500 10 

2100 H~ aaainll a IW>O-ohm non-in4uctivc mit(or in seria with a 111110-microfarad Cllpacitor is 3reacer than 27 dB. 

l.5 ANALYSIS 01' ADDRISS JNfORMATION PO• ROUTING 

In rhe appliQcioa or Syu.1111 RI to iatratep,11&1 necworu. the rou1in1 plan or that ne1work shun ilpply. ' 
lbc routin1 plan is such ~•t analytil ii limited to a maximum of six digi11. 

Not• - An ISC proceuin1 u incoai111 c:all on • cin:ui1 Voli11s Sysccm RI, if encountcrin, 11. barred 
roucina or unalloc:aa.d n11111ber eottdilioa, 11ho'l&ld pnfnably send the- special in(orm11ion tone loward the 
ori•inuin1 aublcribcr. 

, . 
\ 

, . 

ti F-=lclaYU-Rac.Q..lU [ 
18 
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U Rll.USll OF IICll1H5 

) .6.1 NOfffl•I n/n# ffNHlitlo,u 

I} An out1oi111 rqiltcr llulll be rdeaMd when it hM lraAlalilt.cl IN ST ai,nal. 

:!) An i"ciomina rqimr ah•II be rdeaNd on rhe (onnrd truaniaioft ol the ST sip1t to the nex1 exch1nge. 
or when all pertinent inf0ffll11ion h111 been ltlnalemld to aa 011fa0in1 rqiMcr. 

I ) 

2) 

An outf0in1 rcsbael' llhaU ret ... in aay of dw foHowiq situatio111: 

o) Oft (aih,,. IO recopm • delay-diallina li1naJ witbin $ NCOOds of ciraait tetiure unless a lonter 
inccrval is preferred ror pi1r1icul1r traffk condition•: 

hJ on railu~ 10 m:01nizc a a&art-diallina (proc:ccd-to--Nfld) si1n11I within s aeeonds or rccotnition of 1he 
del1y-di1tllin1 lipal uni-. a lonpr interval is preferred for JMlfticufar 1nffic condicion1; 

d on recoanition or an unexpecled lone-err (0 stale) line lipial subsequent 10 the rec::oanition or a 
s&an-diallina (proc:e.d•to-tend) 1i1nal. b\11 prior to c:ompletion of outpulsina- This signal sequence will 
occur in the event or double seizin1 11nd dlercf'ore a ~pa, a&tclllpt may be invoked and u a result the 
rcgililer may nol be rclCIIMd P"ior io compldion or lhc accond attempt. (SH Rccomme11da1ion Q.318.): 

J) on excecdina O\li!rall re,il&ff timin1 of 2..0 .econds. 

An incomi111 re,ister shall releuc i11 any of the rollowln1 liiuacions: 

oJ on railu~ to receive tbe KP aipal wltbfn 10 111 20 ~ of rqilcer seizure: 

h) on. tailuN lO reoaiv• the lat lbroqh Jrd diJiu: •it.lain 10 to 20 MCOncis or receipt of tbe KP si&nal: 

,J on failure to receive IM «II throup 6th dip witlua 10 to lO ,econds of the rqialration or the 
3rd di1il: 

J) on failure lo receive 1he rcmai11in1 digic. a11d ST lipal within 10 lo 20 seconds or re1istra1ion of the 
6th wait: 

~, on error dcccction 111ch a& receipt of one or more than 1wo frequencies in • pulse: 

/J ·on railur. co pin ~ &o evoc:i,ied 9Wildtin1 equipwt wicW11 appt'opriate interval& ot time. 

The limlns in1en,aJ1 1lven in I) • nd 2) lbov• .,. nsw-tat.ive values but need not neceuarily apply 10 

;all types of switehin1 1yuema or all 1ramc: toad&. 

An abnormal release or 1111 oul&Oin1 nipsaer oa fai.lur. to teQlivc • dclay-di1llln1 lig11111I u dilcusHd in 
I) a) ubovc. shall rcsa,ll In the clraait being '°"• out whidi maia1.1ain1 the lone-on' ( 1 8'a&e) condilion toward the 
di5t111nt end. The m11intcn1nce penonnel sboutd be aJcned. 

Abnonnal Rleues should mull in the return· o( an audible rc~rder (congestion) ton• toward the 
ori~nating ond. If 1Jti1 condition (re-«der) penisls tor 111orc lh•n 1 to 2 mi1111tes. a1111intc:nanc:e pcnonncl thould 
be alerted. 

J.7 SWITCHING TO TIii: SPUCH POSfflON 

At all cxchanacs. the circ:uil alal&ll bt. switched IO tlle 1peech poaition when the reci~ (inc:omin1 or 
outgoinl) arc rclcu.d. 

.,_.. vu - 1tet. o.m J9 
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TASLI! A-l (c.a} 

I 
CALL TO A IUSY suasca1Ht. Ol a>NGESl'ION 

n.11p,11 -.--11 • .... ,., 1 call to • rm• •Nldi•,-. ro di•,.... otllle .-1•11,___ 

The ClpenflN (SA) w c•J16-a _..,._ CA) ................. ~""· 
~ (ct.a,,#.....a) .,._ 11 •t. 

I . R~ {f.-d-1,.-,.J 
· FoUowt.a a c•l1 ...... li• IMII lly o,.mlOd, 

11 lhe CM1tpin1-boW.. operuo, wlllaea 
to rlQII die iMolnlal .,.co,. • -rOIWUd cr-•N-tlUII'•> 11p•1 • -'-

2. Dot,/,k .u"" 
ne out,oiq awl INldt die -a 
Cacula&)..-,. 

I •· ..... ' .. ..... ' ......... . 
f . .. . . . .. .. . . . . . . . . .. . . . .. . 

SPP.clAL OONDmoNI 

2600 Ha (0) ,. 

1111)' lllbectiba, TIM MJbl• bla,y ION 

of.._ COW1t1Y or 4--• tio• ii ntunMd • 
Cr• r:O. ni. ..UW.~ to• 
of Ille oouauy ot dNda• tloll u ml&nled . 

1100 alS •I) 
----------•~ R-U. U.. illcMiat open1'Dt. 

u, r 
-------------------• I (I) 111a illc:Dm ~ .... .-ulllhe COIIIIKI 
•------- ------------ (.a-.>..-. 

Each ............ 1M-' (-..e) lip•I •a a delaJ• i•DiNI ....... 1J .. "'"'4i •Ui,w (,._.----4) lipal ia IIOI 
~ wtaai. ti. .-cllW i-. •......., ....... --. • .__...., Ille IIIIIIHrins-, IIPPb': 

•J u AIOIUUI: npa•t • ttaafot II--. cw 
,,, & -race, .niaa) .............. .. ,,,,. .. U.. c:allills .... G( .............. !Wik ..,..1.u.1111pc ...... . 

cs.• nmd1Ciaa Q.lll.) 

l11 11,u 1ahk '"' al'NJW.r ltoH ,1,, Jo/lowi"I .. ..,.i-¥t: 

- 1~1111 ol a ..,..Ula& hlausll.0' (Pl~•H""" p11lac 11:mi"'~' 1. 
- - .. Md el l,Ullfflnwt M 11111 Vflllllinf (MqYIIIM:Y in 1111 r.aa a( (Cl DlffllllMIK lnnlffliuian, 
• , •• • •• &tammlatloa al• alldll>i. c-. 

• 

fncideVIA , I,._ ti 
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Rwr ht'• Q.23 

-nalNICAI. in:ATUBS o.- PUSH-JIUTTON n:LUIIONE SETS 

1 The hdrocllldioo ol puM-1,uUOIU on lekpboae .eta IPAY haYe an elr41a on ~ openliCNI o/ imaeational 
circu1a: 

a) owins to the pelB di.mac speed. the pwt.dianina may be lonJ18r, sina: nadonal and intmiatiooal 
DOtworb WW ualy bt .,..a..ny adapted '" allow (or llria ~•• apecd; 

b) w•ea prouiJag dte buttom after an illtcnumonal call bu been set 11p. the signalling frequencies ror 
puslt-buttoa acu may cauae interference to roreip signalling ays&ems on the comitlCtion. However, the 
subscriber Call be warned of the poable ctisadvant-,ea or &olldun1 the buttona in cooditioaa differcat 
rrora Lboee pracribed. 

l There cu be no doubt that. owina to the hip dlalllq speed whidl cao be obtained with push-button aeta, 
their use is bound to spread widely and npiclly and it ii cleairablc for the si1n•lling IDCthods ror sudl 9Cls to he 
internationally llaodardized. · -

Om racaor iil ra,iour of 1UCb --.rdludoa. ·• lho advattlqlt ft offen few c:ouatries whidl have to import 
Lbcit eqair,meuta from variO'U otha' eo11ntria 11li& argument, admitledly. applies to any type of bllephonc 
eqwpmClll. 

Odlet advantaaa of ltaadardization are: . 
the pmlbility of llaUlg the push-button or aoch lets foe signalling directly from ODO 111bta-lbcr IO 
anodicr .ubecriber vie a national ~oc international coMec&ion; 
the atandarcllad ~don or ~liq frequencies for puab-\,µtt.oo sets facilitates the choice of 

• lipllina flUIUtD~ in the frequency band of a telephone circuit for any ocher me (data tnuwnls­
aiOD,, telephone aipallln1 'Yl'em. de.) tor -,rbJda ~~11-aight haw.to...hr mA'1r- The mt of matual 
interfcnnoe am0111 ti.c aipalllq · syatema (ace Recoinmmduion Q.2S) makes it ncoeaary lo have an 
onkdy ananpmeat of the spec:tnuD or &equoaciea ulcd for lipaJliq.. 

, .,.- ·: . . ... \ . . ; ·. .. . ...... 
3 The general uae of pusb-bUUma ICU for pupo1a other than tclephoao dialling t. enviaiqp,d by • M>rne 
Adlll.iniltratioua.. However. ,ome Admmistratioaa obeerve tut it would aeom adviaab.le IO reae,ve sucb mes for a 
IM!twort nf rdadvcly limit.cd cuent; ia tlacir Ticw \he reliability oC standards for data tra.nanussioa. should not 
Diab any demuda oa the puab-butlon • ay1kllia other alum tho.e. req11i~ for the transmission· oC telephone 
numerical lnfonmtioia to the local adlanp, if the· delip of pub-buttoa I sets is 1o·· n::maiia" =w1thiJi ecoDOlllical 
lhnlta corapadbla wid. tbcia- .w.p~ ase.: • r,, . .1 l•e:', ,, •. .··-~ ,_., .. ,. ,~-• -•: :-,:.: -~h •:· ·.,;r,;• .·>•:1·, -

-~·· .,. . . :."yu l'.:.l-..:-j423 . 

' "'·" \if:·;:· : 
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. . 

· .,:,"'~·-,Howvcr~-~ CCITI' COftlideffll, at Mar del Plata in 1961 daat/twa ·11 the tnull&Ui.-i~:,of,ida&a,;Cro.m;a 
('Ulh-batton t.&epbcma Ill it.at.pNNnt ~ he eriviuged In internat.ioul tnfflc on a lim.ad acalo auly. It WOllJ,_'. __ 
11011~- be wiM aot to ~ Ollt the po.il,itity of audl .._..won of dal.a on • pnend ~le. · · · · ·. 

' I • 
: ,, 

• :,,_.. '.'.",.~:fl'', •." . : '" :••t·· ,,·,· · , ·. ': t •,. ',•'j•' )i. lf•:t;':, . ·· -~ •..' 
·· 4 In chooUDa a lipalllng system for push-button ~ Adminil:trstions msy-.be-;uided-~y--col\ditioiae--wbicb - ···-·--·----·· 

vary comiderably Crom one counll')' to another. Economic conaiduatiom may. for instance, lead them to prefer a 
direct current •ystcm· which qb& be lesa expenaivo th1111 • voiOCH°roquency eyitem. The numwical cli•llia& 
iurormatio11 w.ould .tben ~ tr•n~mitted onlv II far II the tr.lrmhnne exchanu to which th1'1.f.11h.-lher.i\..ro.oo«tod ••• _ 
'llic,o ..... UV Lvu- u.., ..... ulJ .. ff'....t lL .. .:.. .. .i.utlH .n .. ki QtallU,laaai. Ona wauli llat N .... ,.,twt , ... 
(ke pu~-ltutto• 1111b u11I.- • IV.itablo oonv•rtar w•re uud in the ~llchanee. 

· . Slandardlzlldon. of a direct wmsat 1y1tem tor 1ipallin1 from _pu1l1-tillUon .m d~ not xcm jumraed at 
tL• ":'1«.ialio.~ ·1e.,..; lt ~Y depend o~ the conditions powliar to tbe loml ucworb of the oountry wri~ec1. 

• • • • • I ,.' f_. I 
O 

, • 

5 The lipallina ayatem ror puah-button KU recommended by the CCl1T apptiea aoldy to voice-frequency 
sip&b .. 

A multifrequency code for such 1i,nallin, is recommended in which &he dialling nanal i1 compolled of two 
frequenclea emitted 1lmu1taneously when a button ii preued. It ii planned to have to decimal digitl and 6 reserve 
signals, making 16 lignala In •JI. Tbe two troquencia wmposina ucb UiJtlll 1m: tu.en rru1u lwu wutl.Ui111 
exclusive frequency group& of four frequencies each, a code known u the "2 (l/4) code•. 

The low 1roup frequencies of this 2 (t/4) code are: 

12lJIJ, DJ6, 1477 and 1633 H2.. 

The allocation or ftt.QUcncia to the various dia,ill aod symbols of a pusb,button set appears In 
Fi1ure 1/Q.23. 

7 Tho froquency ~llriation toleranc:a and the pcmuaible intcraodulatioo producu are delitled u followa: 

7.1 each Cranlm~ (requeru:y mmt be wilflia :t 1.1" of tbc aomiul hqueo.cy; 

7.2 the klC:al dlaoftioo producu (m;ulting from harmonla or intcnnoduldion) muat be at le.- 20 dB below 
the fund•meatAI (requencie&. 

8 The CCI1T determined., at Mar del Plata in 1968, that it wu not practicable to speciry a standudization 
of ,ho l•v•lli Ju& lhc C,11111u .... l.ica l,...-.;ut-d wken a p\lal-hultaft i• ,........, 111 tk11110 )o\Jol oondirionc ~pe,nd 
-•~•11.1 .)al ,~Ni.&aaJ ., __ isti~11, plil11n -.,hinh 1u·wi nnt th• r.11m• In all co11ntriac. 

However. the ICftdlng level oonditions must be sucll tbat on 10 inLcmMiumal .:onnccuoo lhcy do oot 
exoeed lbe vaJ111111 speolfied In Recommendation Q,16 (maximum -,trmissibae value for the absolute power level of 
a 1ignalliq pube). 

OCffb ti " 

FIGURE VQ.2J 
.+• 1• -1a a vt ... ,... .......... .,.,.._ ......... . 
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Reumm1• ._dN Q.325 

I) An 011t1oi111 rqil&al' allall be tdcued when ic .... tnnania. IN ST li1aal. 

:!) An i~,nin& rqsilller 1hall "- nlcued on the rorward transmiuioft ol the ST 1111111 to the next exchenp. 
ot when all pertinent ift(onnation hu been tranNcrred to aa outaota.1191INff. 

I) An out1oing real,tcr 111811 rel .... in any ot lhe roUowina liruatione: 

~, 

o) 011 failure to recopiu a delay-di.allina sianaJ within 5 secondl or cin:uil seizure unless a longer 
inc.enal ii prefen"ed ror p1nicul• r tnllfte conditions: 

hJ on r• ilure to m;oanizc ii auirt-diallin1 (proccod-to-send) li&lllll within , sec:onds or rccoSnition of 1M 
delay-dialliq li,nal ua,_. a lon,er inacrval is preferred for P11rticutar traffic conditien1: 

rJ on recoanition or an unexpecllld tone-off (0 sute) line llanal subtcquent to the recoanition or a 
s&an-diallinJ (pl'OCMd-u>-tend) 1i1nal. b111 prior to completion of outpulsina. This signal sequence will 
occur in the event or double KizinJ 1tnd therefore a repeat auempt m ay be invoked and u a result the 
rqi11er may not be rclcued prior lo completion of the xcond attempc. (SH Recommendation Q.318.): 

dJ on exeeedin1 overall n1i11e, ti111in1 of 240 9ICUTMk. 

Ai, inc:omin1 retitter shall relcue i• any of die followi111 lifuaciona: 
a) oa failure to rec:eiYe the KP lipal whhln 10 ro 20 ~ ot rqisler seizure; 

hJ en f'ail1o1re lO RC!SiYe chc 1st &hroqh }rd dip within 10 10 20 NCOnds of receipt of the KP si&naJ: 

c-J on r11ilure to reaivc the 4th lhrou&JI 6th dilitl wilhi• 10 to 20 MCOnds or 1he rqittration of rhe 
3rd d iait: 

,JJ on r11ilurc to receive 1hc rcmainin1 diaiu and ST upal within 10 10 20 ,ec,onds of reaistr.111ion or the 
61h dlait; 

~, on enor de1.cction 111cll as m:cipt or one or more than two frequencies in I pulx: 

/) ·on f'ailvrc lO pin arm to »asod•accl swiu.,t,in1 equi,--1 wluin appropriak int,uval& or time. 

The 1imi11, in1crnl1 aivcn in I) • nd 2) •boYe are Npl'Naltauve values but 11eed not necessarily apply to 
o1JI types or switchin1 t)'1tem1 or all tramc: loadl. 

An abnormal relcaae or H outpin1 rqp1er on failure &o mieive • dd• y-<lh111i111 sipal u dil!CU$SH in 
I J ti) above. sh11II rault In 1he" circuit bcin1 ~ out which mainu.in1 the lone-orr ( I Mate) condi1io11 towwd the 
di~11nt end. The m11inten11nce personnel llhoukt be lllerted. 

Abnormal relcatell should result in the rctum · of an .udible re-order (con1estion) lone loward 1he 
originatinc end. Ir Uli1 cond.ition (re-order) pcrsis&I for more lhan I 10 2 minutes, inaintc-n•nce pcnonnr:I should 
be 11lerted. 

• 
RecNintt•:dee Q.Jl6 

l.7 SWfrCHING TO THll sracH POSlffON 

At 1111 axchanacs. 1hc circuit 1hllll bt. switched to &be specdl poaition when the rqisten (incomfo1 or 
outJoing) arc rcl~ 

Fa•dde YU - Rec. Q.lZ' 19 
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CALI. TO A llllY SUISCRD!l 01. a>NGESTIOH 

I . R,,,,_,or-wd ll~,,_,uf4,J 
· Foilc>wiac a call ell&alllilhN by o,eaton. 

II tbe outpilll ~llfflsopua&of w,.._ 
to ~ the incomlas open&or. • ..... 
rornn1 er~.,, 11pa11a-t. 

2. DotlllkNIJ.., 
The outaoins -"' •lldt CM -1 
(1callls)-,nal. 

I 

:::::::::::r::::::::::::: 

260011i(O) ,..... 
(100 *" .,, 

(I) ,. 

-------------------• I u> 
•---- ---------------

SU)' eubacribw. nae....,... bvq IOM 

of die couau,, ot d-..tioll • nilWMd. 
Ca • MA TIie Md6ble CINlpltion ION 
of Ille -11uy or d .. latk>tl 11 murmd. 

'1111 ineomlns .ad lllo '911111 the COIIMCI 

tu-.>tilMI-

Eadt .ad "'~ 11M --- (Nlabll) ...... u Ii delay-cllallilll ...... ., UM llalt-diall~ (~·•--') li&nal ia IIOI 
~ wldllll t.t. .-afW ...._ lalelftl. dcluW.-.. • -INII •-l lhe 1b11Dwin1 _, apply; 

., .. •-"C ...,.., .tteapl ii .... Of 

6/ a -~(c .. .-..) _..._. ........ Ille callias •bac:dbtrw ....-•1111• a11Cwtic ..... l at1e•P1 ...... . 
(S..• 1H11me ~llJ 

In 1Jiu tobl, ,,,, orrow.r NH tit, /olWIWfl lflHIIHtfl : 

- lruaff111sa011 al a alanallilll a..,ucn;r l 11•,m-iu "' p11t.. c111i..,iu,11. 
- - • end of .,..,untininl rl llwi ~Ulanf lJeOUIIICY in 1111 11:111 ol l&s Dlnnantftt lnnlmilliiun, 
.•... •- lttMmiNi• or u audiolo CORL 

• 

llldda VU , s,... RI 2~ 

21 
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Rwr Id• Q.23 

TIQINICAL n:ATIJBB O.- l'USlf.JIUTl'ON BLDIIONE SETS 

I n.c iaarodudioe ot push-buttou on lelepbODO letl 111&y have an lll'ecc on I.be ope,atioa ol {atcmatioual 
ciralits: 

a) owiq to the pealel' diallifta speed. the post.diaRing m~ be loopr, since national and international 
.DCllWOl'b Will vuly bo ..,..i-ny adapted ro allow (or tlria ..,eater speed; 

b) wllea pnlSlia, tile button, after an illtcrnational call has been Id 11p, the signalling freqllCDCica for 
pusll-bvuoa Kb naay cause interference to foreip signalling ayslems on the c:omn:ctioa. However, the 
aub&eriber can be warned or llle pollible disadvantages of touc:hin1 the buttona in cooditiona different 
from th01e J)C'Claibc,d. 

l There can be no doubt that. owina to die blp diallfGc speed whjd, can be obtained with p11sh-button aeta, 
their ase b bound to spread widely and rapidly and it ii deairable for the aignaUing radbods ror 1uda Ida to be 
intermtionally standardized. _ · · 

One factor in favour of lUCb ltalldardizaaoa. -. lhe advantqe it offcn few cou•bict whicb have to import 
their equipments from vario.:aa othOI' countrieL Thia arpment. admiuedly, applies &o any type ot telephone 
equipm-. 

Other ad\lantqa of Slandardizatioo are: 
the pouibillty of using the puah-buttoa of loch aeta roe lipalling directly Crom osae aublcriber lo 
another aubtc:riber via a national ~od/or illtemalioul c:oMC<:don; 
the stalldudizcd all~don or ~liq frequencies for pua!a4n,non seu facilitates tbo choice of 

• &ipallin, rrc:q11cll~ in the frcqueocy band of a telephone circuit for any o«ber me (data tn uwnJ,. 
•ion. telcphooo aipallln1 .,.em. otc.) ,~ ,rblc:b p,~A-might haqJo...h,,, 11111'1,-_ The mt of matual 
interference amooa die lipalliq · ayatema (see Recommendation Q.25) makc:a it DCCeSlaJ)' to have an 
orderly arrangement of tbe apectrum of Crequeaciea U80d for aigaalliag. 

. ·:·· . . ·.•. 
3 The genera.I U110 of push-button 8CCI for JJlll1)0lea other than tolephooe dialli03 b enviaqc,d by . aome 
Adlllinistratiou. H owevc.-. 10me Admiaistratioa, obeerve tJaat it would aeem ad~le to reaerve sudl usea fo r a 
DdWol¼ ttf rdadvdy limitocl extent; in their .tew the rdiabiJity of standards ror data tra.mmiaio~ should not 
IDab any demaada oa tho l)lilb"baUoa • l}'Jlcw other tun thome,.req11ii:ed for the transmillion· of telephone 
numerical infonnatiob to 1M local ac::llup, if thodelip of pub-bcitton.'scu • ·to--n:::maiii :withiJi econoatical 
llmib compedble witlt lbeir widesp1Md ase..: · 1 .• , ... J,!:', ,, •. .· ·-~ 1:,··•' ,, ., •• _. :·cl.: .,i" 1:· • , ,;,, , •• -:·;:,•, -
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. . 

· · .,~g:::ffowevcr~-tbe CC11T considcml, at Mar del Plata la 1961 dlu.: ~ ·11 the truamilli90;,ot..._.iroail,-. . 
putb-button telepbooo aet il.at.praant ~ he enviM&')d In intemalional lnfflc on a limited ICale omy. it wou\~L 
non~ ... be wiN aot to -~ out the po.ibility or wd!. 1ranvoud?n of data on • sea._enl ~ · · · ·- · ·. 

• • : • • :·. ,\ ~_f ")' ".• • . : "' . 1 ! f ' .,i · . ·. ;i · - ., . .... . ,:.;,1.r•:;:_· . . ··.:. •/ 
·· 4 In choo&m1 a mpalling system for puah-buucn ~ Mmmi:tr:wom msy. -be.J:Uided-b-y . .C(),>diuollll--Wbich. 0 --····-· · · --·· 

vary coll&.iderably from one country to another. Economic conaidcratiom may. for instance, lead them to prefer a · 
direct currait system· whlcb. miaht be lesa expena.lvo lh1UJ • voioo-froq\lenoy ayttem. The numerical dialliq 
information w.ould .tben hf! transmitted onlv II rar II the teler,hnne cn:ha11ae to which ltil\.Jtlh.~r.rilw-. .i\..rorioceud •.• _. 
'l\.c,., ••~ uu luu- I.Lal uuulJ .Jf°"' d,.., ..:, .. .iutlH aAaP ki ut1ltU."-1ai. Dau wauli t18t 'he twlt11111ltud r ... 
,ne pualt-lnaltaa Nt.l u,ileu a. lllliU.blo oonvert« Wllft ured in the nch1111p. 

· . Standucliution or• direct curreat 1y11tcm (or 1ipallin1 fr<>m .pu1b-buUon Iris doeii Dot seem justincd at 
tlae i.l,)tttualioa!J·~H•; 1t lllay depaul ojs the condidom poouliar to tb.e lDDlll mitworkll of the oountry «m!llm1ed. 

• • • • • I • •' • ~ • • • • 

5 Tho aipalliq •)'Stem ror push-button acq recommended by the CCl'IT applic:1 solely to voice-rreqiaency 
qnab, . 

. A multifrcqucncy code for such ti&nalling ii r«x>mmended in which the dialling •ianal i1 composed or two 
frcquenclea emitted simultaneously when a button is pn:ucd. It ii planned to have lO decimal di~t. and 6 reserve 
signals, making Jd llgn11l1 ln all. 'Tbe two froquencies compoeina Clli.b ai1,1a.J .re lllki:u fru1u twu 1uulu•ll1 
exclusive frequency g,oup& or four frequencies eaeh, a eode ltoown u the "2 (1/ 4) code". 

6 The low aroup rrequcucies of this 2 (1/4) code are: 

The high IP'Qup f~uenc:ies are: 

12UIJ, llJti, 1477 and l633 HJ. 

The allocadon or (requenciea to the nrioua diJ,iCI aad 1ymboll of a pusb-buUon set appears In 
Figure 1/Q.2.3. 

1 no frequency vari&tioo tol•rancos and the pcrmiuible iat.ermodulatioa producu ere defined u follow,: 

7.1 each transmiUod rrequency mlllt be within ± I.&" or1hc nomiaal frequency; 

7.2 the k,tal dlttartion products (mulling from harmonica or intermodulation) mull be at lea.st 20 dB below 
che fundamental lreq11encie&. 

8 The CCITI determined, at Mar del Plata in 1968, that it was not practicable to speciry a atandudization 
of 1.tu, leva~ fu, llui r,Qiuc:,a...ica l,.-.-.;u.:.:1 Wh6ft a J"llh-1Mitte11 ii .......... U tkaoo Jo-..ol oondiriooc deptad 
_,,..,...; .. 11, ->~ "a.ti6aal u--,iiufo,.. pin"" -,hiAh nm nnt tha r.am• Jn all countrite. · 

However. tile aendln1 level conditions mu11t be such lhllt on 10 inlCIDMiumal 1.0nncwon chey do .-oc 
Cllceed lhc valuoc specified in Recommendation Q.16 (maximum permiuible value for the: .absolute power level of 
a 1ignallui1 pulac). 
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TABU; A-I/Q.24 

v111- of -1d-rreqaeacy ......... ICdtt.& .............. ., ftrto. AA.111l•ndo11/RPOAI 

Panmcten 
Values 

NTT ATAT D.illl Mtiinllauoa., AUlll!ian ~ 

Lowpvap 697, 710, 152, !Ml Hz 
s.p.l~ -= • Id\ coh12n iame II 11ft a,iamn 

HilbPNP 12.09, 13315, 1477, 1633 Hz 

F1911~ talaruce Opcn&loQ < t..N < 1-"II < (U~ + 2 Ha;) 

1.vl N~Oll >3.0'li 
> "" 

rowor1nw1sJMII' OpcnliuD. -)to -24c18Ja 
·- -l!! .d8111 (4 • 2$) ta Adi& 

r~ 
Noa-oparalicNI Mu. -29c1Bm ~ -55clllm. M-. :A - 9) dBm IA • -%7) 

tow. 119d differeace ---~~ Mu.$ di • •,dB IQ -1 dBII M•JL6a 

Sien•! ()pm,fioa Mla..401111i Mill.41l'- MIIL.O• 

61IAliaa 
Non-opamon Mu. 2" 1111 !'(u.:V, .. Mu.20m 

Si.,.inapeioa ,._ durelion Min. lG 1111 Mia. 6Clllll Mm.40n limlaa 
Sipal imcnuplioa Mu..10-11 ""u. IC•- M.u.20• 

Sipalm,¥doclly Min. 120 111e/41pt Mill. 9l 11111/diait '4ill. 100 -·diF 

Sipd lilulatioa by .-peecll 6 r--.,46 llo11n rar speech For-.=odcaO.~. 46 ~100 Nein r.or ,pecll 
11,i111 ll meaa lf'!cl DC 1 ratwi-000 calll wi.U. I :mcui lc1cl of 
-UdBm Fotlllc::.odelH,•,•, -lldlllll 

I r&l~:000 ca!IJ 
l'ot Ille ::odel o.,. 
•. * A-0. 
1 fahe/1.500 cdl 

blUrf._ b1 a:liOI Sh®ICIICll.,...edlof 
ckl-,.1 up ta 20 m 111d 
at k •st : 0 dlll d~q 

"' Same chanQermi~ are uaed by acvcnl Elll'opc1111 Adminiltratiom; V&l11• of A .-.nae from .. 22 to ·-30 u- ait iu.tio9II ooadiciona. 

~I ne hich ,roup ITequeRcy power lnel. may be v.p lo • dB !'lore or 8 dB less thaa the lo'\I' 1roup frequency po'l'er Jnod. 
el For analo&lffl multifrequency push-button i:eceiven only. 

- IIS Id\ cclPJII 

.;i; (IJlf, + 'Hz), 

> ~ 

-.ha - J'7 clbll 

lilu -30'-lm 

Mu. lOdl 

Mia.~-

Max.25• 

MiL 70 • 1 

Mu..12• 

Min.12J mldait 

irlldka ~ 

-•kft•u 

<IA 
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:., ,,. 
-Ho-25,11._ 

w--so.m. 
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