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SIGNALLING PLAN 

EXECUTIVE SUMMARY 

This Signalling Plan specifies the Interoffice arid 
Subscriber Signalling and Tones necessary for the long-t enn future 
National Telecommunications Network of Pakistan . 

In Preliminary Notes to each Fascicle on Signalling of 
the Blue Book, CCITT state in unambiguous terms: "The strict 
observance of the specification~• for standardized international­
signalling and switching equipment is of the utmost importance in 
the manufacture and operation of the equipment 11 • 

Although in theory T&T is free to do as it wishes in the 
National Network, in practice the use of future non-CCITT systems 
would be unnecessarily difficult and ~ostly.Therefore CCITT 
signalling standards should be applied to the network as far as 
possible. 

Present T&T planning documen'ts cover existing interoffice 
signall i ng systems, both CCITT recommended systems (R-2 , No. 5) 
and non-CCITT signalling s ystems and cater for the introduction of 
CCITT No. 7 Signalling. Also subscriber loop signalling and tones 
are specified therein. Generally these documents d efine adequately 
the signalling requirements for the next fe years. 

However, for the long-term future, with the continuous 
expansion, improvement, modernization and digitalization of the 
telecommunications network and the introduction of ISDN, the 
emphasis will change progressively towards No. 7 Signalling, which 
is optimized for such digital networks and is essential for ISDN. 
Eventually No. 7 Signalling will be totally predominant . In view 
of the great importance in future networks and ISDN 's of No. 7 
Signalling and Digital Subscribers Signalling systems (DSS), a 
vast amount of new Signalling material has become av~ilable in 
the recently published Blue Book and has been incorporated in this 
Signalling Plan. 

The probable widespread utilization of domestic satellite 
systems also involves special signalling problems which have to be 
addressed. The CCITT specified non-compelled modified version of 
R-2 is recommended for the short term with No . 7 later when the· 
satellite circuits are digitalized. 

Tones convey important and useful messages to the u sers, so 
the y must be clear, consistent and informative . It would appear 
that there are some cases where non-standard tones currently are 

• 

-•· $ • 

·:-

.. 



used while other potentially useful tones (especiall y comfort 
tone, which lets the caller know that his call is progressing) are 
not employed, Such anomalies should be rectified. 

The recommended extensive use of No. 7 Signalling will result 
in greatly improved accuracy and speed in setting up subscriber 
connections, call control, billing and a much wider range of 
subscriber facilities at reasonable cost. It is an essential 
component of T&T 's Digitalization Strategy which should lead to 
greater customer satisfaction and enhanced revenues for the 
Department. 
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1. GENERAL CONSIDERATIONS. 

1.1 This Signalling Plan has as its overall obj ective the 
d efinition of signalling standards throughout the Pakistan T&T 
network a nd between the Pakistan national network and other 
national networks. 

1. 2 Signalling is s ubject to many technical, economic and 
legal constraints and the Signalling Plan must and does take 
these constraints into account. ·• 

1.3 There are a great variety of signalling systems available 
each tailor made for s pecifi c applications, but unsuitable fo r 
other applicat ions. Also within Signalling systems, especially 
with CCITT Signalling System No . 7 (the interoffice signalling 
system of the future for digital networks), there are many 
options a vailable, where a careful selection h as to be made 
by T&T. 

1. 4 Unles s the signal 1 ing systems utilized can interwor}~, 
exchanges cannot 11 talk" to other exchanges or to subscribers . 
There would be ci ther no communication or , just as bad, 
misunders tandings. Therefore it is absolutely essential t~ 
ensure proper signalling both between subscribers and their 
local exchanges and also between different e xchanges. 

1.5 Signalling can be categorized into three main component 

1. 6 

parts, each of which must be included in the signa lling plan : 

a) Tones, giving aud ible signals to the subscriber 
keeping him informed of the progress of an outgoing 
call or to ring him to tell him that there is an 
incoming call. Tones should be standardized to avoid 
confusing the user . 

b) Subscriber Line· Signalling, where the subscriber 
apparatus and the exchange convey the necessary 
information ( o ff -hook, dialled digits, etc) to set 
up or di sconnect R call. 

c) Inter-Exchange signalling, where exchanges convey 
inforr.iation to one another 011 1the s etting up, 
disconnection and many other aspects of a call. 

Regarding tones , CCITT state the important principle 
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NON-CCITT STANDARD SIGNALLING SYSTEMS IN USE 
IN THE PAKISTAN NATIONAL NETWORK. 
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2 ln<lica1ion.~ in an all•ISDN con1111unic:itio11 pa!h 

1 .. 
! I 11 is rccom111cr,Jcd th:,t 1;0 11cv.- loric (i.e: .. tnno 110( in use 1n 11,c· l'STN)" he g.c11cr:1tcd b:,r· :rn lSiJ' 
1crmir1~!. 

1.~ Tnnc.s :ire rl'C11m1nl't1dcd whcr·c ;111 :1udiilHY 111ctl1"li lllhcr ilo:111 ""l'l'cch" rn :11111<111ncl'l11<:nls i, dH"l'II :1, :i 

mr!h,1d f,,r :1 ter111i11,,1 to 1r:111sl:11c rcccivc,I D-d1a1111cl ISDN i11f.,r111:11ion fnr :1 user. Suell tones sh1iuld he tl,<'1· 
u.scd i11 the P.STN in the co11111rv where the lcrrnioal i.s ,i111:,1ccl (1{ccr,11,.111L·11<l:,ti()ll E. I:,((\) 

2J 11 i., rCC(1mrncn,frJ that where ;1 terminal 1r;111sl,111:s JSl)N sig11:illini: IP tt1m:s .. such tont:s .slltluld he 11,, 

f 
,fr' 

:r 
I 

with mcJning., an;ilogous lo their mcJning, in the PSTN . 

It i, rccornm('ndcd that the 11.sc nr l("lnc.s sh0uld he rc.stricted 10 i11dica1i,ig 1hc functi!'\n., cquiv;1lcn1 to 11-., 1 
~·c 

H 
1t1ncs used in the l'STN :111d listc'd i11 l{cc,\111mc1Hl:1linn l' .. 1)<2, ~ ,\ 2. !11 s,111n· c1.scs. 1wl:1l1ly di:11 l<111c. ri11~i1·; 
l~11c, ,1r1t.l hu.sy tone, llic.sc t0nc.s m:1v he the hes! indic:,tnr., even wl,~·11 01hcr niclhm.ls c:111 \,c prnvidc<J hy 

lcrmin.il. 

.1 lnrlicnlion.~ wh~n ISDN i.~ inlcrworking vdth ::inorhcr network 

l 
l 

f 

G;,co 1h,,i <w loo, cw,,o ;1;0,, ;, t;k cly lo he rm,ioc<l hy '"' y oc< wock clc.n<>,t foe 1,,,,1 a1;og " loe< ; otc ' 
~n ISl)N sii::ual rnr rclayi11!! to :1 1er111i11:il. it i.s n·c1,rn111cr1tlccl tli:11 :rnv ;111tlihlc indic:1litJ11 :1ri.,in,? l'r0m 

!IC nr,n.[Sl)N network he r~,.sed tl1r0ugh nr, .111ditory cli,111ncl to Ilic ISDN tcrmi11:1l. 
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. 15 The u <c of pause~ wi1h i11 1ckpl111111: 1111!llhL·rs Pr ircm.' o l i11fnrr11.11i , ,r1 lha l h;1vc lo he rc111c111hc:rcd 
11ri11c11 down is rc,:1,m111c11<kd (l'11r in,L111,:1; 500 t,1 lllllU 111.wL' within :i d_ig.il ~cq11 L· 11ccl. 

Telephone 11u111hcr$ sl1011ld he grnurcd wi1h ~rPup~ of tw_n t11/,'Jlr digil .< :iccnrdini; In 1hc c11 sto111 . 

••• ' .. 

!-ipc1•ch q11:lli1y 

~ I Annuunccme111< ~h,11ild 1101 ~,,1111d ;i ~ if they have fini~hL·d when 1hcy h;1,·c 1101. n.-,, should they ~O,HH.I ;11 

1hcy ccrn1i11uc when they h;1n: l'i11ishcd. 

J ! The i-1,ccd, qu.ilic_v ,,r an111>1111cc1111:111.,•,1i.,ulil he ,1.<sc,seci' by lislem:r,-" in1bii.:ctivc imlg.cmc111.s frr1111 1111: 11 <c· 
l'IHI ! he 4t1,tl i1y slw11ltl rrkr 10 1he whnh: .,y~IL'lll, i11dudi11i; cllccl., .,,- 11 ;111~i11i~~,.,,1. II 1111::1,uring 111L·lhod lh,11 c. 

~c used j5 the fotcning 11pi11ion t~s\ ,k,cril1cd in Y11lu111c V, S11r11km-:n1 2. 

Ton,•~ urtrr Annn1111,·t·mc-nf< ... 

\I After g.11id;111cc .1111111u11Lc111..:111s wloi1.h :1.,k for inpul rr,1111 the 11,cr :111 i11dic:11in11 to rmcccd ., h1111ld h..: g:,r 
rin <omc case, di;il l(~lle 1,ill he a11r rPpri:1t,:). 
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U<Cd. 

\Vl,cl\ the user is rc4ui rcd Ill rcr,L1cc the receiver following. ;111 ;,r111,1\111cc1.ic111, C(l n,.:•~qi0n Ion~ m,iy r l [: 

2.'I Cnncatcn:i!e<l-word announcements 
2: 

Problems whi(;h a rc reculiar to cnncatcn.itcd-word :.rcech ;rrc dc5crihcd in the following r,aragr,1rh~: praJ 

id Flur11cy (lmhh•,11.r ~ 

The n11cncy ()fan ;Jnlll'\lllCl'lllClll i.~ innu,:nccd hy th(' dur;1 ti,rn nr lh1' s lcircd $rccch ~C!?ffiC.-nl (for i11.,t.111: 
I/ 11, "c(ond). :i 11d by I hL· l1,,:ali1111 nr words wit Iii n a sq:.111<:111 ,n ,q"111 L·n Ls. 1:1 u..:11cy may :,I so he i 1117urnced h:,t I!· 
iri~crt ion of adciilinn;il .<ik-111 scg111cnls t->ctwccn ~cg111e111, or ~pccch. 1\11 iterati ve procccl11r c of vncahubry cditir 
:rn,I lis tening lo the rcsulls 11ntil ii is judged ;1CL'crtahlc is ree,1J11J11cndcd . llum:111 factor tc~t5 need •o·hc include 
in lhc i1cr:i1ivc rr1xcdurc. l~:1:rcrimt::11!~ should he hdd willr the lypi~:il u.<cr.s. 

• h.~ l11fn11atio,1 prohlrm., 

~ 

rrohlcm,<; ,Hise because !-rccch Ls rcquin:d t,, _<;Clund n:1111r:il. ld c;;lly only one ver.~ i(>n of c.ich,v.·ord W(>11. 
hr ;1s~c111hlt:d from sq:mcnl.s held in <:tori: • .i~ tliis wo,ild be the c;i~ic.< I and chca pc.s\ 111r1hod or r,rciviuing a rnn; 
,,r nnnouncemenl-'. However. the intona! io n r;Hlcrn or a word 111;1y need to vary Jcrc11ding. on lhc rosition (>f 11· 
WNO wi1hin a .<cn\cnt·c. 

r-11r c,"1mplc: 

a) "All ca ll$ to XXXX ,He hcing div<'rll',I". 

The 5tres-' on the word "diverted" foils low.ir<ls the end of the word. 

h) "Your call 1\1 Dr. Smith is hcini "di\·cncd .. Ill Dr. foncs". 

The r,itch of the word "<livcrtcd ·· is ncu( r.rl. 

6.) Prr.<r11/Mimr nf n11mrrical i,((omralirm 

Numcricnl information • .ind in r.rrticular telephone nunihcr.s. c;1n be more c;isily rcn1cn1hcrcd if "rokcn i· 
a fom iii., r manner. Thi., m,1y ncccssit:1tc different rules ro r di ff crcnl c0u 11trics. ~ nd rnny be in nucnccJ h y su,: 
1hing~ as numl;lc-ring rlan and cu~tom: (For <.',:ample. a 3 or 4 digit area cock ~er:1r,11cd hy a r:1use frnm .i .5 or: 
diitit local n11111hcr. The numhcr 72.lO C(lu(d, he ~fH1L:e11 :ts .. seven. two, three, oh'' or ":,;evenly-two, thi rty .. f' 
"sc~cn, rwo. three, 7,crci"). 

In m;111y langu.,gcs, three intonalio11 r;lllcrns arc required for tclcrho11e numhcr~. n nculr;il raLlcrn ror 1li 
ti<.11ly of !he 1111111h..:r. a ~-rn11inua111 p:11tcrn for t.fic end o r ,111 i111erntcdiah:- nh•ck {ri.,inR pitch). and :i rcrminalnr f<" 
the end tif !he numhcr (f:llling pitch). Numh..,i string.~ arc more c;isily rcrncmhcrcd if ~rnken with ;1 rhythm ha~c• 
on !he rcrccrtual ccntr~.< nr 11Ucra11ccs (c.g:-, digit~). r:1tlier th;u1 wi1h one h:, ~cd c111 the ~1.,n of the ullcrn nt': 
~ riot!. 

The fin.ii <letcrmin;i°nl of what is req11_ircd in a r:irlicular case dcpen<.h 11pon the i1cra1ive procedure' ". 
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:c,0111111er11.ta1ion E.1 ~J •,, 

<.;UJ.OING l'HINCll'Ll'.:.S FOH Tl'.:Lll'IIONE ANNOUNCl::Ml::NTS 

·• ... 
I ntroducliou 

Rccorlkd ,.111nou1H:cn1cnts arc or gn:a1 v:.rlue in lhc selli11g up or a call or supplemc111:.iry service. 

Administrations will nccJ 10 us1:' .in a11110Lrnccmc111 system which m;1kcs tlu: an11ou11ccments in real lime 
,d whid1 pcr111ib the iudusi011 or spccilic i11i'urma1io11 rd:itini; to :.r parti1:u!ar c:.rll or si1ua1io11. This can be Llone 

swring words or p.irts·. or w0rds which c111 b<.' ;.ippropri.itdy .1ssc111bh!d to m.ikc up the rcquin::d announ(c· 
:nts. Thc:sc .ire ca!lcJ ··i:0111.:alcnalcd-word .. :.rn11ou11cemcnts. 

Another .ip1ir,1ach is to use truly sy1111ictic spcei:h (synthcsi:;-hy-rulo:), gencratcJ i11 real time, tll pmJun 
,1ou11ccmc11ts ;,is rc4uircd. This avoiJs th.: need lo st,.ire 1.:prcsc11tatiu11s uf ut1crancc:s by a 11:.rlural spc;il.:er, auJ 

s the ,tdv,1111;.igt: or lvlal lkxibility in the ;,1111ou11..:rn1rnl thil! i:an bt: produced. 

Coul~nl or aunuu 11ccmc11cs 

: A111wu11..:c111c111s .,h,wld 111>1 ..:uu1mc11..:.: wilh .i ~ig11il"i..:a11( w11rd. 

IJc;dly u11ly nm! pie..:..: ol' i111'01 m:1tion sh,iulJ be <:1111vcycJ in a11 i11s\ru..:1iu11al ,111111.luil<:t:mc:111, oul fur 
1..:tical plHfh>~cs a niaximu111 of 1hrcc is r.:cu1111rn:11JcJ. 

I{ q1.:ti1iu11 ol' i111porla 111 i!c111, or in l'ur 111:11 iuu i, aJ visahlc. i\11 IHHJ11..:c111c1\ls ,ueh .is i.1..:k11uw lcdgc1nrn1 

~~age~ .iml crr,,r 1110.;ss.igc~ ~1i,1ulJ b.: pn.JJu..:cJ twi<:c:. 1 luwcvcr, guida111.:,: :.rn11uu11..:.:111c111s which ask ror inpu1 
111 the: user should norm.illy bt: produccJ only <.lll<:t:. 

Annuunc.:1111:nls .shuulJ be phr..iscJ iu a polite n1an11cr. 

A1111oum:c1t1c1lls sl1uukl be con..:ise. This rc4uirt:mc11l is t:spc..:ially i111pt.Hlant for guidarn.:c announ..:c:mcnh. 

I II many l.ingu.igc:s, ~i 111 pit: a llin11ativc srntcn..:cs .in: must e;isi ly undcrsioud and shuu!J be: used whcrc 
;,iblt:, r:1Lher 1h~11 n.:1ptivc anJ p~ssivc scntt!nccs. The use uf negatives c:.rn sometimes be helpful, howc1·,r, 
<.:Jl 1;mpha,iiiug a puiut (c.i;,., as in ·· l),, 1\lll ••. "). 

Jr ,1pfl li..:;ib!c, the ori.kr i11 which proccu u r;d guid..i nL"C is pn:scntct.l should cu rrcspond to the order in whi,h 
uns ;ire n:quiret.l tll bc cxcL'utcJ (c.i; ., ·· 1•1t:.isc prc~s lhc: u buttllll anJ then rcpl..icc Ille receiver", r:.rthcr th.n 

:l'urc rcpl'Jci11g the receiver, pka,c press th<: Ii but10n). 

Ir .rn ..ic1i,111 ,.111J its co11~cqu,11ce ;11c dc,cril>eJ. Ilic L'1>11sl'.4ue11cc shuulJ be sl,itcd 1"1rsl, ,hen thr: action 
"To rcceiv.:: this mc~scoi:;c. plc'-'sc prcss the u· .but1011", r;Jtli.:r th.in ·· Pk.isc press lhe U butcun Ill n:cei;,c tnc 

,sage"). 

\Vhcrc nc..:css.iry, .11111ut1rH;cmc11ts shoulJ hc gi;,c11 i11 mun: than one l:.rnguagc. 

J.irgo11 ~houlJ hc .ivuiJeJ 

When sev~r.il wurd, ur phr:.rsc.s .:uulJ be u~cJ 10 ..:onvcy the same idea (e.g., handscl/receivcr, hang-up/ 
r-<lown, e:tc.), one: shoulJ be: sclcctcd and used th roughou I. 

.. 

Tilni111: of an1wunct'mcnts 

A1111ouncc111c11b shoulJ ~tar\ ;1t thc bcgi11ui11g for cach custo1m:r receiving the:111. 

The :.pced1 ralc shlluld 1101 C;<.<:.:cd 11,>rni.1! ..:"11\·.:r~atiu11 ~peed. Fur example, normal spec:i:h ralc for 1h, 
li~h l.111ti,uago.: is 150 lo 2t,O w,ird~ ur JOU 10 50U syllables per miuulc. 

i\11cntio11 should be i;ivcn lo 1hc ui.s1ribu1io11 ur pau~,::; withiu a1111uu11c:emcnts, iu urua to allow list~lln) 
igcst items or i11for111atiu11. 

If an :rnnpu11ccmc11l is rcpca1t:J 011cc, the- p~use b~1wec:n the original :.rnnouucc:ri1en1 .i11d its tt:pc:1111on 
Jiu be about 2 sc:i:onJs. Where announci:mcnb arc required to be repealed mor~ than once the pause betwc~n 
ou1u:?:ments may be exlcnd(;t.l (l'or insta,.~ce 5 10 Ill se.:onJs). 
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,\J,2 gcoer:il po.dlive rl"COrded annn1111cemcnt 

F: f1111to11C(" en r ('fli{lrt:<" l(h,.;rofr 11ontfre 

S: n111u1rin f(rnfwdo /!<'ll<'rlll po.tilil-11 
.• 

A n:cor<led an11ou111.:e mc 11t given 10 the u~cr o r ;1 supplcmen~ary ~erv,cc lo advise 1h:i1 the rc411c~1 ha, hcc, 
·, 

JCC~pltrJ. 

Ernmrle 

"YC1ur order has been e.llecutcd." 

i\.l3 general negalhe recorded announcemcnl 

F: annonce enrel(i.rtree xe11i:rale 11e!(alfre 

S: ammcio valuufo f(Mcral negativu 

A recorded announcement given 10 the user or a supplcmc111ary service to ;idvi.~e that lhc rcquc:~t cannoc 
hr rn:cuted or that lhc call cannot he comr,lelcd. "'" 

F.xomplr.f 

"Your cHucr cannot he c~r.:t.:utnl." 
"Your call cannot be completed a t l his l ime:· 
"Plc:i.5c try a gain." 

AJ.4 sptcific recorded announct'mrnl 

F: a111ro11c<' ,:nrcKi.<lrt;I! .tp,;ci/i1/11<' 

S: an11ndn 1tr(lnarfo e.treri}in, 

A. recorded announcement gi vini; ,c;pccific in Cor111:.11ion :ib out ;t cal l allempl or control order. 

AJ.5 specific posirhe rewrdctl announcement withnul ,c;uppkmcntary information 

F: (lrtllOnce /!llrl'~i.tlrre spi!c/fique pn.rj1iv(' .rnn.r i1([nr111a1io11 .tll(lflemt:11/airc 

S : ommcio gr(lhndo t:srec(/in positiw, .rin in{ormaci,in wplemenr-'in 

A recorded announcemcnl indicnting to lhe user that the reque~• for n p,ir~icular_ supplementary ~crvice hJ: 
lx-rn accepted. 

f:1"'"""' 
~The call harring service i~ now in operation." 

i\J.6 ,c;pcciric flC)!Rlivr rcconkcl 1tnnu1111ccnw11t without .~111111lrn1c11tary inform~rion 

F: a1111nncl' enrr,iisfri:r .rpeci/iq11c nc~,11il-c .tn1H in/i1m1n1ion .wp('fh11en1nirc 

S : anunrio trahndo r.rpec(/im m•xaiim sin i1!{,,rmnri1in .mplcr11c1Jfnr ia 

A recorded announcement indicating to the u,c;er th,ll the request ror a particular supr,lcmcnt':1ry ~crvk1 
cJnno l be uecutcd or that the call cannot be completed. 

E.mmple.t 

"Your ~,rcter for call trnnsfcr c.::111110 1 he c,ccotctl." 

"The c:i!lcd numher i~ not oh1ai11nh\c hc:cau~c of .i network f:Ju1t."· 

AJ.7 i;peclric po,<.lliYe recorded 11nnounccmcnl wilh .~upplrmcnl11ry inform:alion 

F: 11n,umrr ,·11n7(i.rtrt'·r .rprr//iqrir rncitivr m·c·c i11/i>r111<1(im1 .mppli"·m,·ntairr 

S: ,m,mcio grnhada ,•.crec//irn pmith-11 crm inji,r111m:iri11 .rnp/emen11,ria 
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'A rcccir<lcd announcement complete with the !iupplemenlary information recciv~d indicating lo ltle 
that a certain condition ill being cstabli~hed. 

A.f 
u~ ' 

Example 

"An alarm call is booked for 06.30." 
• 
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,\.2.1.i comforl lcuu: 

F: t1mL1/i1i• ,J,, .filr d '1111,,•111£• 

S: tmw de pol'iem•ui · 

~ 

/\ 1.i11,· aJ\·i~i11g th..11 the cdl is bci11i; prnn.:~.,cJ :,ml tlial the caller shoulo.J w..iil. 

A.2. ! 5 lone on hold 

F: towilile 1/t• gordt' 

S: tmw tie rt'/l.'11(·i1111 

A 1011~ u~eJ lo rc:.is~urc a calling ,ubscrihcr wh<.1 h;is been pl;iced on "hold" by a subscriber wi1h Pl.IX or 
Llil1i:r L1cili1ic:,. 

A.2.16 rl'curd lont.> 

F: lrmuliti: ti 'e11regi.1"lrt'111e111 

-S,: 1ono tie i;ra/,u('i1in 

A lone gcn~r.ilcu hy autom;;tic answering c4uirm.:nt tu inform the i:..illing subscriber wh~n to b~gi11, 
111cs~age which will ht ,_n:curd..-u. 

,\ ~.17 c1llcr ~:iilirtg lonl' 

F: 1011<1/it,; de ,h-111,111,frur t'11 ,111,•11/t' 

S: 111110 de i1ulirnd1i11 tie l/011Jt1<la ,·11 C'.l'f'CJ"/1 ,,aru l'i /fu111u11JI! 

A l<.1nc .idvising a fuller tlial a c~lkJ sta1iu11, though busy, has a c.ill waiting service uc1ive. 

r\.2.1 ~ posit ivc indication rune 

F: w,111/i1,; d"imlic,uirm 1w.1i1iv.-

S: ILJ1u, de i,ulu u,·1,Ju po.\il i1•0 

A 1011c Idling a subscriber .:u111rollillg a suprlc111c1ll,1ry scrvi.,;c thal the control procedure has b~cn 
,'Jl.'<.:c~sl'ully complctcJ .inJ iJC<:cptuL 

\ .~.19 nL'l:aliH inil icaliu11 l011c 

F: /1mafile 1/'ill(/irnlirm 11eg,11in• 

S: lvnu di..• iwliwriun 11t•;.:u1iYu 

A 10111.: advisiug :i subscriber that the request fur scrvict: cannot he accepled . 

\ 3 H.ecutd,:d w11wu11n'ml'11t.r 

U. ( i:cm:ral record,.-d 11uuuunccrut•11I 

F: tllUUHlC~ e11rc1xi\·frfi'-J J/.t-,IJ(.·,, t1ft1 

S: 11111111<·i11 ,:r11h11tl" g,·11ae1l . 

.•. 

l'i: 

-~ 

;\ rccurJcJ :11111Llu111:c111~·111 giving, general i11formalio11 ;.il,ou1 ..i c.ill allcrnpl or control order. 

()4 
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A.2.6 bu~y lont' 

F: ,,.,,nf,r,; rl 'on·11p<1!io1t 

S ." '""" de' rlCll['(Ji/11 

/\ l(lne advising lhc caller lhal lhc 1clephone nurnhcr is hu~y. 

A.2. 7 congc!.lion lone 

F: ro11n(i1i: ,/'01co111hr1·111c111 

S: t1111n ,fr co11gc.<1i,i11 

A lone advising the c;iller lhal lhe groups of line.< or swilching equipment necc~.sary for (he setting-up or 
1hc required c;1ll or for the use of a specific ser\'icc arc temporarily engaged. 

A.2.8 .~pccial inrormiifion tone 

F: /nnafil<; Jpi:ciale d'infnr111atim1 

S: trmo esp<'ciol de informocinn 

A tone :idvising the caller lh;il the callee.I numhcr cannot he rc:ichcd for reasons other th;in "suhscrihcr 
husy .. or "co11gc~lio11". 

The l(lnc may ;il.<o be used in conjuuction with rccor<lccl annc,unctmcnls to signify that wh::il lhe caller ii 
ahout <o hc::ir is a reco rding. It ~hould .ilwo1ys be used lo precede all calf failure i\(lnouncemcnts. 

/1..2.9 ""'ninJ? Inn<' 

F: /1moli1c d'aw: rli.UC/11('/II 

S: 10110 de ovi.{o 

/\ lone w:1rning rJrlicir;1111s in ::i call 1!1:il privacy or .i convcr~~lion cannot he cn~urcd where a rccorJing 
m3chinc i\ hcing. u~c<l. 

i\.2 10 intru~inn lonl:' 

F: tnnali1i- d'in1m.1io11 

S: lfJ/ln dr i11/cr1•r11ci,i11 

/\ tone acivil'.ing rar11c1r;1n1.~ during ;1 c.:a!I Iliac the privacy or lh<: c.:onvcr~alion ha!'. been hrcachcd, e.g. hy 
lhe intervention or an orcrator. 

A.2.11 call waltl111: ln11(' 

F: rm,nlite d'npp('/ t!n rr11enl1! 

S: 10110 d,· i,1,li,·11ci,i11 ,I,• /fr1111nd,1 ,.,, ••-•1wra 

A lone :idvi.\ ini 1hc use, of the c:111 w.iiling ~uppfcmcnt;1ry ~crvicc who i_,; engaged on a call thal 1-omcon1
: 

i~ attempting to cp!I his number. 

/1.2.12 pay tone 

F: tn11alitr de poic111e,;1 

S: '"'"' dr- rn!?" 

/\ lone advising u~cr:- of a payrhonc th;ll a p:iymcnl i.~ required. 

A.2.1.l -p•yph()ne rrcoj!nirinn l_ont' 

F: tnnolit,~ d"identi/iration rf(• ruhliplwne 
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F: 1a11uli1; 

S: IU//0 

.. 

A cone is un ..iuJibh: i11Ji~·,11io11 i:omprisini; a small nu mber of J 1scrc1e frequencies, but excluding spe.ech. 

A. I.) recorded a1111uunceme111 

F: uII1w11n• 1!llrq;i.r1r,•r 

S: ;111u1H"itJ grul>u,Ju 

An .iu<lible i11<lica1i011 iu the Corm or spcct:11. 

,\. \.4 Cllll inru,m;ation 

F: i11Ji,r11wtio11 ,l'appcl 

S: i11fum111ri,i11 l/c· J/11111udu 

Call ii11'orma1ion includes normal uddrcss information, coutrnl codes for suppkmc:ntary services, and lllh<r 
infonn..ition dialled or lceyed by the subscriber. 

A.2 'Jim rs 

A.2.1 dial tone 

F: ,,,,111/i/1; Je 11w11i-ru1utioll 

S: to,w de i,1 viwcfo,, a murcur 

/\ tone: udvisi11g th:.i1 1hc: exch.ingc is r1:ady to rcceivc: c..tll inform..it ion anll invi1i11g 1hc user to start senuin, 
~all i11forn1u1ion. 

A.2.2 l'AIIX intc:rnal Jii,I lone 

F: 10,wlite i111enre ,lt! 11u111hu1urio11 t/,:s c11111111111utf"jlfJ privi>s 

S: 1,1110 de invi111ci,in a 11wrcur i111c:nw dl' cc11tra/iwx pri1·<1!1t.1J automut,cus ro11cc/(/das u itJ reJ publi111 
{10110 <.k 111;1r.:ar i111crrH1 Jc: ccnlruli\a priv..tJa .iutu1ui11ii.:a, CPA) 

A tone advising that thc: PAUX is rt:auy to rt:ceive call in!"ocniatiou and inviting the user 10 stan sendi11~ 
call inform;ition. • 

1\.2.3 spcci~I I.I i.ii lone 

F: 1u11ufi1e s11i?cialt! de mm1ero1u1io11 

S : 10110 eJprd ul di! i11vi1uci<i11 u 111arcur 

A lone aJ visi 11g 
tal l i11forma1iun, al lht: 
the ,:a ll is being made. 

1\.2.4 sccuncl Ji.II lorll' 

th.it the exchange is reuuy 10 r~ceivc c..ill inl"cn11wtion und inviting the user to ~l.Jrl ~e11Jing .. 
sumc time rcmi11Ji11g thc: u~er that spci:ia l condi1io 11s apply to the termin.ilion fro m whid1 .-: 

f": Jierm11le lona/ilt~ ,h· 11w11i•roJufiu11 

S: .11',::1111,/11 Irmo dt' i11vi111dri11 " marcur 

A ton<: advising the calh:r that the network h;1s accepted the call i11Corn1a1i1.rn al r~ady sent and asking lh( 
t·allcr lcJ proviJc nnHi: inforni.itiun. 

/\ 2.5 ri11gi11i: lone 

F: 11mali1i• d,• fl.'/Ullr ,J'uppcl 

S : tonr, J,• llw11mltt 

A tun.: udvisi11i; Ilic calli:r that a co11ncctiu11 has bc..:n maJe auu that a cullinl: sii;nal is bci111: applied w a 
1d.:phonc uumbt:r or .Sl.'rvii:t: point. 
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(6) thJl. c:~i:cr1 for l'A llXs anJ ~uppl,111c111:1ry ,crvii:es • .i sccouJ dii.ll lone should nol be used i.lnJ i 

llcunJ ;ipplicJ\ion of J1;il 1unc shuu_ld .ilsu b, JvoidcJ: 

I (7) 1h..11 when a subscriber ,houlJ w.iil until the called p,irty answers and no spc:ci.il condition appli,s (~ 
iii~ l1nc, a r111gi111; /uni' ~houlJ b.- givc11; 

{!i) that when lhc i:alled numl>i:r is busy and no special condition applies lo lhi: calleu line, a busy /Um 
,1i,,ulJ be: given lo th<' c;.illi11g subscriber; 

(')) -tk11 when a ·'l'L'L'i;il i:,H1dilill11 tll. ,·ithn ··L·:111 waiti11g" ur .. ,.;all divcrsin11" ..i1\plies 10 ,1 .:alli:J liuc, !ht 

,j11i11g ,uh~.:rihcr 111ay t,.: 111fo111wd ahuul !lic s11cc:i.il u,11ditio11. Thi: n:spUIISL'S sJ1uulJ !llcrcforc be either u Jf't'<·Ujc 

rc•,onfrd 0011111111tTmc111 ,,, """"' wai1i11J.; 11111(' 01· ri11i;rn,; 10,1,'. I II l'J\ llXs .i Jf!i'i.:iul ringing /rm,' may be uscJ fur 1h~ 
".:,ill waitiug" .,crvi..:.:. 

111 tlic ca~l· 0r "call Jiv,.:r~io11··. ii' a11 ..in11ounL'o:ml'11l is given, it is necessary lo givi: the ..innouuccm~nl 
~~fort: the ,.;;ill is Jivi:ncJ. This cspl·cially ;1pplics ii" aJJitiOlli.ll c.ill charges havi: lo be paiJ by the calling pany. 

... 
•~ 1 OJ that a ~u bs..:ribcr sl1,iu Id he in l"nrn10:J when'· t!il! ndwork h..ts accepleu a co11trol orJo:r for ~ 

,urrk'11~n1,1ry scrvirc, e.g., ;1e1iv.i1iun •. dc,1c1iva1iort; rl'gislratio11. i:r.Jsun:. The responses lo be given should b( 
ri1her :i SJ!t'<.·ijic ri:nmhJ aI11w1mcc11Ic11I, e.g., ",tlarrn c..ill buukcu l'or 7.18", a ge11eral pusi1i1·e recurdcd u11IwIInt'e­

r110;,_ e.g. "ur<.lcr t:Xt:CUl.:d" or a p11ri1i,·c il)di,·a1w11 I/J11e: 

j 11) 111;,1 ~1 suh.,crihcr - ,illcr· ll',!vi11i; ;1ppli.:d a v;d1d in1.:rrui;a11,,11 ordrr fur ;1 supplcmcnlary service -
;1,uull.l be inforn1cJ hy 11.,_. 1H:lwurk wlu:dicr 111~ ~~rvin: j~ ;i.:1iv,,1c<.l or 1101 {sliJIUS check) or, ii' 1he information 

! Ji.JlleJ is idc111ic,d \o lh<: slurcd i11i'urnwtin11 (d.ila r:11.:dJ ,,r, spet:ific;illy wha, i11form~11ion is s1ur<:J lda1..i r,:4uc,l). 

If' .i ;.L..ilus L"hcd, or u.il..i died applic,, Ilic rcspumcs lo bi: giv.:o should be: 

c1tl1n a po.,ilin' or 11,',:ulive ).!.<'11cm/ n·confrd w111uu11cc11u·r11 e.g., .. service tnol) active" or "inl'ormation 

!, Jialll:J (1101) idcntic:d 10 i111"or1\1;1tiu11 ~lor.:J", .,.~- . 

ot an appropriilLC puJili\'c irulirntiim t1n1e, 

or .in ..ipprupria!t'. 11,•xa1i1·£' i11din1til/l1 tom:. 

Ir ,, ·~1..it.1 r..:4uc,t applies. liiL' rL'~lh)JhC should be a ·'P'-'cific n-n,r,frd 111111<m11c<'t1lt'111 e.g. "al:irm call booltJ 
l0r~. 1'8-.. 9.)U and 12.~5" ur "11u alarm call LH>okcJ". · 

t 

( I ~J 1lia1 ,1 bu.,y suh~criber, h;ivin[! the s..-rvicc ~ ·•c.ill wai1i11g" a,·1iv.i1cd, should be informeJ that ,rn 
e11,v111111g L':111 is \1'Ji1i11g. Tlic re~lh>ll~C is ,·/Ill w1111111;: 1011e0 

(13) th;1I whcn the ,alkd 11u111hcr c111nol he rcad1cJ or a control on.lt!r for activation, n:gislr.Jtion, 
dra,1iv;,1io11.· i11tcrrog,Hiun, or erasure: ror ,1 supplt:_111cn1ary service cannot be c,-1:cu1cd by the network in 011, 

;1Uc111p1. due In •·sliurl-1em1 sy~1cm 1w11:1v,1il:ib.ili-ly" ·hul a rep.:atcJ all\!lllpl within a short timl' 111ay he suceL'ssful, 
;i rn11;.:.-.,Iio11 1011c shuulJ be given. Th.is ~'l>ndi1iu11 applio:s, fur exa111pk, if shun-11:rm cu11gestio11 of switdin~ 
•:~uirmcnl, i:ircuits ur 111e1110ry stur;.igc c:.1paL·ity o.:<.:urs: 

( 14) lhal wli.:11 111..: .::.1lkJ 11ulllbcr .:.1111101 l.J, rc,,.:heJ ur :.i C()11lrol order for :.i sur,pk111e11t..iry service c:.innot 

'.le eXtu11cd i11 one ;.it(cmpt Jue 10 •·rc.:ogniz<.:J lo11g-1crm nuDav:.1ilabili1y" and a rcpcat<:<l anc:mpt would have no 
0:.1r:ill prob:ibili1y of ,uc:<.:css for a longer pai0J ur time (.:.g., ;i few hours), Lhc preferred response is a .,p,,njic 
"'<·,,i,J,·d ·w11101111t·£'111e111, e.g .. "the callcJ numbn is uot llbt.iinahlc hi:i:ausc o( a network fault. plcasc call .igai11 
al'1t:r { \) hour". /\I lcr11a1i vcly, a g,:11('rul r,:,·onf.,,I ll!///l}/1/l('<'/l!t'III or special i1ijor111u1iu11 /Ullt.' rn..iy bc used. 

This cunuition applic, when: 

a •number is ou1 of ordn for Lcc:h11,cal r<::1su11s: 

1:.,1i"~rt: ~witclii11~ n1uip111~111. or circuits 1H 111rn10ry storage c.1p..icity will not be av:.1ilable fur a1 k;is1 ii 

rev.: liuu r,. 

( l:'i} th;,t wh.:11 11,e cdkJ 1n11nh~r c111rwl he r.:~11:li~J in one :.>t1c111p1 I.J.:c;1use or :.111 unresolved con<litiun or 
11 · 11 I I ·' J . . . . / . J . · · / / ,, L'.i C( 111111\ Jcr u11e I,> a m111,,..1r;111v..: r<:;1~\ll\,, (NL' prc:lerre n:~ponsc 1s .i spi:dj1c rccvn r, ,m11111111co11f111 

'b. "1lis: 11u111hcr k1, b~.:11 d1,111bed, the new nu111h.:r is 12.\4.'i", Allcrnalivcly, u gcncrul n•cur,fr;/ u1111u1.111ct:111ent or 
1i1t"ri11/ i1tji1rmo1w11 /flllt' 111.1y he u~eJ. 

· This condition Jnnli(', when: 
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, (16) tlt:11 wh.-n lhc i11rnrm:olit111 <li:llkd h1· lh,· .,uh,nil,rr. r,,r sc1-11p or .111 nnli11:1rv tckpl,ont· c:il/,. 
nr(kr ;, ,u11rlcme1Hilry ~ervin·. i~ n111 ,:did nr ,·:11111(11 b,· au:q•lcd l,_y 11,e riL'lwnrk frnn, 111:11 11arti,·1d.,r l,roc: a1 1 
,uh~crih,·r <ll(luld •·heck hi, i111·,,rnic11inr1 ;1nd/0r l,i, 111;;1nn;1,,1r" l>L·l·,,rc: rai:,~i11i: ;i llc'W ;i11c:1rl: _,. 

the rrcrcrred rc<p,111,c ,~ a .<pcci/ic ,.,.,.,,,-,le,/ "'""w11ccme,11. c- g .. ·--111 i11tcr1_1.1til>i1.il Ji:11(,,,ie 1,-._ 
cpunlry Ilic lrornk prcfi, 0 should he tkk1ctf": • 

the .o<.:<:cplcd rc,prn1,c is :, !c'-'ilCl';ol nq::itivc :11111,111nt·c111c:nt, ~~-- "Yuu lt:1v~ tli:ilkd ir,c,>rrccl inr,;, 

litln, rlcasc t:nnsull your i11.';lrUt:li,H1s". h;, l'i\l!Xs :1 IICJ.!"li,·r-;1111/i,·",r"'' r,mc m;1y l-ie uscJ: • · 

the cxccrti(mal rc~ro11sc is :1 srccial i11f.pr111a11u11 1011c 

Thi., condition arrlic~ when lhc numllcr di;ilkd: 

i~ non-cxi.-ting. 

i.s h;1rr~d for c1II.< rrpm :1 r;1r1icubr line·. 

l'Oll\:lill, .111 i11(llf[CC! prc:ri.,, 

is ;i control nrdcr f<1r a ,crv1cc wliich is Ii.1I prnvi,kd 1,1 1hc r;irtic1il:1r li11c. 

,t 

. '" 
,. 

11 
l 

(17) Iha! when ii is de~i1·:ihk to inl'nrm lhc .sub~c,ilil·r lo cn,,lirrnc 
~upplemcn1o1ry service in the co11vcrs:i1in11al mnde. the rcsp,111.sc In be g.ivcn 
nm,0Imccmc,11 follnwc<l hy the :1rprl1pri;1lc di;,I tol\C. or :1 .\/'nmd ,!iol 1011c: 

di,111;11g during (he or(krin~ 1 

shou lu he cit her a .1pc,i/ir rr~"( 

(I~) th.ii an indicalion sllPtild he i;ivcn when a p:1vrlH111c user i, rc411ircd to niake ;1 p;1y111ent durini; ;1 ~i. 
. ,,;,, 

The respon.se In he given .slwuld he ci1hcr ,, .11wnfir n·fnl'dn/ ,,,11I,11uIcc11rc111 ,,r :t f'<1_1· 1,mc: · · 

(19) that an inJicalion should he given 111 ,1 ruhlic network n1,cralor whrn h:111dli11g u cJII rrorn or\ 
payphone. and that where a lo11t i_s u-'cd: r 

• 
the rrcfcrrcd re.sron-'c is f"1,·phor1c rcr,,>1,11i1i,,,1 1011c. 

~r 
(20) lh:1t when a ,uhscril-icr is asked to .sre:1k .so :is 10 be rccord~d hy a recording m;ichinc, a \(lnt ~ho 

he given to inrorm hiin when to hci;i11 l(l srcak: lhe re$rn11,e lo lie used is lhc rc·oirrl 1011,•: 

(21) 1l,;1t wl1cn the priv,u::y of a C(H1n·rsa1iu11 (>11 ;1 c;tll c;1110H'! he c11.,urnf. e.g .• because of the 
:rn 11pcr:it1>r, Ilic pr~·fcrrcd rc,r,,11sc i.s lhc i11/rn.1·1011 /ur1c i;ivc11 In hnth s11h.scrihcrs: 

inlMJ~ 

[~ 
(22) th:it when the pr iv.icy or a convcr$atio11 011 .i call t.in 11nl bo.: c11.qncu, e.g .• bcc.,use or Ilic rrc<cncc _: 

recording mJchinc, th~ rrcfcrrcd rc~rwnsc is the ~-oniinR IP11,·: 

(2.1) lhJl all the ahrwr-111cn!i011cd 1n11cs ~h0uld he dilfcrcnl • 

t\NNFX /\ 

(to Rccom me11dation E.182) 

Lisi or Innes and anno11ncrnic11ls used as ind ic:1tions lo lclcphonc sub.~cribers 
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Nor~ - Thi~ anne., is rrovided lo e.-.: plain I he terms in Rccom mcnd:ition f:.182 and 5Orne relJ tcd \erm4311 

is not a definitive list and additional rcrinemcnl will he undertaken a~ r:irt or ruture studies. ' r----

A.1 BaJic terms 

A. I. I • udibll' JndlcaHon 

F: im/ica1i1111 (l11dihlc 

S: i1rdicnci,111 a11d1hl<· 

An audible imlicalion is understood lo he a sound comp<Hed or frC'quencics wi(hin !he range 300-)4 

.1,,_.c 

f11• 
r-11 
J re \ .. 

r!C 
L, 

l
a/ 

which is used lo in form lhe user ..1houl lhC' state or " 1dcrho11c call or surrlcmcnlary service. 199 

--~ -~ ~- -~ - ", • "•·--~~'""·· -~~-~:"· 11.2 - ""· E.l8l • , •~Qf.'§J'f'A.~ 'Jf?-f..,W,t,£4!.,4j_#i6if'!?4 •-..,:;"".,..-.~~r,-,,...-~l'.l" .•~--!-~'!:J"~..._""":"_,.,,,.,.,,~ -* _. , • - ' • ;e.x;; .-r,"1: - •• 
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J In 1his 'Rcc(,mmcn~btil}t_1, where no prt:l'l-rl'IJCC' is .~1.11cd bt:twn:11 al1~•rn,1tivc respon~cs. i111livi1l11al Ad111i11i~ . 
tral i('ln,s sh('luld C\'alualc lhc situa1io11 in I heir ow11· networks l;1 ki11 i; the ahove f.ictors into ac<.:Clunl. AdditiClnal 
C('ITI' ~111dil·s will hi.' lllllkr1akc11 \ll hl'tll·r cv:1lu;11c the rch11ivc ml'rils o f 10111:s and n:~·(l~lkll ;1111u>unccincnl.~. 

•' ·.,~· 

.i A liM of Cones .ind :111111,1111ce111rn1.~ u.~cd a.s imlic:.lit,ns Ill telcphllne .shhscrihcr.~ i.~ ~ivc:n i11 A11nck /\. 

Ko, 

.. , ;,~ . 

The CCllT, 
~-

m11,1iclerit1f( 
.. ... . 

·<"'-

(a) _IJ,at suh:o;criher.~ :,;ct up lclcphone call:,; .ind control supplementary telephone service:,; hy mean.~ of :in 

inlcrch:ing.c of inf(l_rmalion hctwccn 1hc snh~crihcr :111e..l the tclerh.<111c system: 

(h) lh:it information sent by the suh.~cr ihcr lo the ex-.:h;intte i:,; :,;t.1nd :1rdi1.ccl in several CCITT Rccommcn• 
dations. e.g ..• Recommendation E. 1<,J ror· country code.~: 

(c) that inl'ormati1111 fr1,m the 1dcpl11)11c system hl lhl• ~11hscrihcr ca 11 he .~cnt in the form or tone.~ L\r 
recorded announcement.\: 

(d) that the technical characlcri.~lici. of th~· dial tone, the ringing 1011c, the husy tone,· the congestion lone, 
1hc specia l information lone and lhe warning 1<-.nc arc spccilic,1 in Recommendation F..180 ,md lhal the 
~pccir1cation of other tMcs is studied hy the <.T 1n·: 

(e) that a certain tone o r re cordc,1 announcement should un;1mhiguously indicnle the (l;i.ired suhscribcr 
action without requiring subscriber knuwledgc of the 01,crution of the telephone system: 

(f) th,11 a sl:md:mli7.ed :ipr,lication of tones am.I recorded :innouncemcnts will improve suhscrihcr 
rcrformanec and will lead lo a mote efficient use or the telephone network: 

(g) that for normal telephone c.ills and supplementary telephone services itn identical :ipplication or tones 
and recorded announcements is dcsirahle; 

(h) lhat it is ea.<y to iinplcmcnt s1a11dardi;::1tin11 1,r lhc arplic:11in11 of lone" :i11d recorded ;innounccmcnl~ 
for new "11rr lcmc11tary tclq,honc .services. hu t thi" i.s mo re difficult fr,r c.,i<;(ing telephone systems :ind s houlu h.: 
rc~:ndc<l ;1.s :i lnng-lerm o hjcctivc: 

(il that lo ;1v11id .ihmc ,,f lhc 1ra11~rn cl1:ir;:c service it i~ dc-"ir:ih lc lha l :1 11 opcr:1tnr shPu ld he :idvi.scd 
whrn con11cc1i11g c all., It' a p:1ypho11c : 

(_i) that t,nly IC'lll C<;_tnd annnu11ccmcnts :ire covered in thi~ Rc-cC"1nrn1cnd:11io11 ;illhn ugh it can he seen lh~1 
in sl'n1c c:1.<c, a visu;il i11dic1iiC"111 cu:1y be ;in ahcrn:itivc; 

,. . 

,.. " 

.-
r ­

r(cr,mm~trd.t 

--­(1) that l hi~ Rcco1nme11d,11ion shall apply to all telephone services :ind telephone network:;. PABX~ :l.1411' 
ih{luld. with c~rtain indicated exceptions, use lhc i..imc tones a~ lhc network in the country in which it is located ; ,--

' (2) that all 1-onci. aon recorded :inno11nccmenl.< should be given :i.s soon :1s the i nform;ition received hy the 
1clcpho11e network is :-.ufficicflt 10 ,le<.:idc which tone or recordL·tl ;111n0unccmcnt appl ies. unlc~s there i~ :in 
rmhfo,hcd $\ll>scrihcr need for the indicalinn lo he ~ivrn l;1lcr: 

{J) that when a su\-iscrihcr ~houl<l w:iil for a 11ctwork rc~ clion. no tones or announccmcnl should he 

•I ... 
r·""'t' 

; 

It-

~i~m. Thi~ condition applies during. e.g., dial-tone delay and post-dia llinr. dcl:1y. E.~ccptio n;illy when a p0~t- ·-
1.li:11ling drtay on an out~oing intcrn.ilion:il aulom;llic c:111 occurs 1hal is likely to cause a suhscrihcr lo ;ihu ndon ; 
1hr call, :in :ippmpri:ilc :,nnouncc1ncn1 or :, nm(/im tnrr<' 111;1y he u~cd if ii has hecu shown lo rciluce p rcm;i lurc i.,. 

~handonment : . ,_ 
(4) thal when a sUh$crihcr i.hould .~la rl J i:ill ing. a dial i()lr<' shou ld be gi ven. At PA llX s this lone m;iy be 

1 

different from 1·h;1t al lhc puhlic ucha11ge a11d in lhi.s ca~c- the lone i.~ n:1111c-d PA llX in trmnf din/ tn111:-; in--

(5) that when a :o;uhscrihcr :-.hould .~t :,r1 di.ill ing and .i -~rcci;il condit ion :ipplic.~ lo his line, a .tprcinl did/ 1"-' 
.... ,.,. ·- --1;,:~~ ..,,., ,.,,; ... rn, .. ,,..,nl,- ,!nrin1, nrlivairo <liver.sion of calls to another number: L.f; 



Mo1krn i111crn;1tio11;il sig11alling syste111s :.ire c;1pal>k or c~d1;J11gi11g sigmds currcspunding to indica1ium 

111;11ly givcn lo ~uh$..:rihcr~ hy mca11:-. of ;1uurhlc 1011cs {husy, cungcstio11, ri11gi11g, ct..:.). Adrninistr:i1iuns a1c 

·\ur:rgnt to :.irra11gc 1l1cir 1,ct_.u, ks M.I 1h,1t thc~c i11form.11iu11 ~i i;11:.ils ca11 h,: sc:111 \.Jc twc:cn cuu11trii.:s in 1.mlcr 1hJ1 
11
~ c;in be rccog11izL·Ll anJ cu11vcr led IJllO 10,,c~ ur .in11uu11ccmc11ls lJ S nc:ir 11.l the c;.rlling suhsc:ribcr as praui,,I 
,y ' I·' . . - I ·' I . . f I . . . l'"'..:cu u1c cuu u ~1g11il1ca111 y rcuus·e I re l.1 11gu.ige pr0btc111s :11h111g rum l ii: gruw111g us,: of rccvrdrJ ~•' 
11ou11CClllC."fllS. 

Nutt! - This. Rci:o111mc11J;1tiu11 is i:o111pl.:111cn1ary to Rc:..:0111menJ.i1ion E.180 on the stt1ndardization ol 
,,s in 1he i111~rnat!'un:.1I telephone network. Whilst stanuardization is of prim:.iry importance, lckphune u.1m 
"'.J j11(urn1~tiu11 lo :•~~i~, them in rccogui.t.ing furcig11 tunes u111il such 1imc as swndan.liz;ilion is complch: . 

This is 1hc rurpo~c uf ~ I ,,r tl1e prcsrnt Recu111mc11Jatio11 whid1, as c:xlcnsivc: human factor c:xpt:ri,nrnh 
w. ~huuld grs·;1tly 11:Juco: sub~s·rib.:r cu11 ru._io11. 

Tht mc;1surc mcnliuncJ i11 § :! due~ nut clilllinatc the 11ccu fo r l011c sla11Jardi2a1i..in as well, but can rcJu,r 
,,10mcr dilfo.:ulti.:s in cases where sl;rnJardiL;Jtiun may be imprac1ic;.il for a lung period but sophis1ica1,J 
(h~ng1:s arr;i11gcmc:111s arc :J\';.iilabk. 

: · .~ 

·o111111c11t.laliuu 1::; 1~2 

Al'l'LICATIUN OF T ONl::S ANI) IH:CU)WEU ANNOU!','C£1\1[NTS IN T.l::L.l::l'IIOr-iE sun·1cES 

lntrot.luction 
.- • .: 

This !l<:cum111rnJ,11io11 g.ivcs Ill.: respo11scs 1h;1l tt:lcphone nclw,uks should provide to subscribers in th< 
or huth h;1~i1: ;111d suppk,ncnl:iry telcph0 11c ~ervi<.:~s. Tllrec levds 01' response 111.iy he: given: 

p,dcrred rcsp,111ses h ;,,,.;u s,1ldy upuu suhsnihi.: r n:1111 iri.:111e11ts; 

a..:ceptcd responses 10 bt: used where: tcc.:lrnical or c:-.:onomic reasons inhibit tht: use of prefmcd 
respon~cs: 

cxcq1l io11al responses 10 he useJ whc.•r,: severe 1cc.:hn ic.:al or ec.:ono mie co11s1rain1s prevc:nl the: u" "' 
prcfcrrcJ ur ac.:c:cptcd rcsr,unscs. 

It Ii.is uol bct:11 puss1blc in ~..:,,nc c1ses to st;.it.:: " univer~;,rlly _aprlic.ible prc:t'crcnce bctwcc:n recurJ,·J 
,unccmcnts anJ tones. Tl,.: 1';1.:10rs i11lluc11Cill!c( such a choice v.iry widely betwc:cn A,ltninistr;.itions in theti 

:,v~ i1nporta11c.:c. Sumc k.11urcs whidt 111.i ke n:..:urJeJ .1nnuum:c:111c11ts at1ractive :.ire: 

They can rcJuL·e tliL· kvcl 0f 1::ills to o pcr:rtvrs thus s;iving considerable e~pc:nsc. 

rrulll a hum:111 rac.:l0rs point 0r 11iew lire use of :lll cxc.:essive number or diffc:rirnt 11.lllC:S C.:;JI\ be 
confusing to the u~cr. Rcc.:onJ,:J ,11111nu11c.:cmcn1s give an opporlu11 i1y 10 present a f.ir greater sp~.::trurn 
of i11forrnalio11. 

They c;.in imrart murc: uctailcd anJ spcc.:ilic inforn1,11io11 th.111 tones. 

Thc:y c.:'.111 .h;i~•e less chanc.:c l)f t>ci11g misuudcrsluod than tones in situations c:ncoun1ered infrequrntly. 

Nevertheless rcc.:orJcJ :11111uu11.::,111e111.-. h:,vc cer1;1i11 Jrawhac.:ks also: 

T hey r.:~uire murc time to cu11,·9 simpk inform;ition 1lw11 a tone iudic;;tion would. 

They a re 111ca 11i11glc~s lo people whu J,, nol u ndcrstanJ 1ht: I:, nguagc: used. This f:.r ct may ma kc lhti, 
applii:ation in 1nul1ilii1gu;il countries impr,tcti.:..11. · 

Tc~huil·,tl anJ economic co11i.tc;ii1_11s· might iuhihil their u~c in some networks. 

Snhsnibc:rs 111igh1 nul always lislL'll lo ng enough lo Jistingui~h hctwc:cn different imnou m:c:mcnts. 

-<' jiia~~:idc: 11.2 - Ht•c. E: IH2 

•• ~f.: 



wne ,H.lvises a c;1llcr tha1 .i called sta1ion, !hough busy, has a call wailing service active. 

;11,cn<lc<l lhill, if this tone is not corrcc1ly interpreted by subscribers, it be misinlerpretcd as the ringin1 

Ji~suade a calla l"ri1111 wai1i111; indefinitely. the lone nwy cease )0 secoiids'' aft.:r ii slarls and may !x 
~ busy tune. or all AJministr.11ion may 1.kcidc to disconncd the callin~ station. 

,· caller w;1i1i11i; l<111c l·,111sis1s uf :1 ringi11i; 11111c follvwnl, ;1ftcr .1 silent intcrv.11 or O to :wo ms, h)· one ,1f 
iug: 

rhc (Ol\C ucnnt'.J in § 10.) a) 

the pair uf tuncs ~kfi11cJ iu § HU b) 

anotlicr call wailing 1011c in use by an Administration, provided that it cwn be ar,pended to C~(b 

sounded parl or 1hc ringing tune. 

'1c caller wailing tone, as ddinl'.u in § 11 .4, should be distinguishably dilfrrent from the ringin!: tone 
·ctly compan:d with it. 

of tunes 

rl"hc CCITr appn:1:iatcs rhe value or m:11:h i11c rcct1g11111011 of l{lnCs for the purpose of service obscrvJtijl[h, 
1:10,·c. 1e,1i11g or for the collcclion ,1f !\l :11is1ics ,"11crc c4uivaknl ckc1rical signals do 1101 exist. Howcvi:"r. the 
,'llll!\1dcrcJ. al l\l :1r Jd l'l.11,1 in 19(,~. th.it !\ll-:h 111:ichi111: rc<:llg11itio11 l'ln1t1IJ nut he :1 sub,1i1ut,· f, 11 
I signals. Wh.:rc rnad1inc rc ,:,,gnitio11 of auJ ibk tones is 10 be introduceu, th,: wne frequcncics anJ 
~ ni usl be withi n du;;c limil~ or precision. 

h.ir d i.ii 1,111c. rini:;iui; l()nc, busy :111d c ,111gcsti011 101\l:S a working fn:4u,:ncy 1,1lcr:mcc: of ± ,~·. ,huutd b< 

The: figurc of l'Y• is l.tkrn :1s a cr,nipro111ise out of several national specif'ica1iu11s which \'arJ 
± U%. (Sec also Sur,plcmrnl No. J.) 

~:~~ 

ANNEX A 

(to ll,•c,rn1111cnda\io11 I..:. I tiO) 

Dii:ital g~11l·r:Hio11 of 101t'cs 

ll1c pr:i~·ticc of scvcral Admiuistrations ;111d c4uip111c1H Jcsigncrs for digital ge11er:1tio11 of tones is kt11.11111 

l.1q;dy: 

in thc t'rc4ul'11cy ..:111•!\l'll w11hi11 1hc rcco111mc111.JcJ range: 

111 the pown Incl which varics wil h Liu.: 11ati1.)llal :tpplic:,1ion; 

i11 iii..: ·m ..:..:li:111,~,11 11r l!,C11..:1:itn111 uf 11,1ic) anJ ~ii;11.1I l'rcyuc11ci,·s wh~rc, in p.iri. the same: c4uiprncn1 i, 
ll.,c·J. 

Thcr..:t',,rl'-. ii· w:1s found difficult 10 st:111J,1ruizc 0·11"·;.i l'ixcJ numhcr uf s:1111pks with :i i:ouc<l bit•,lf~4111. 

•·h l'l'(Hc,nll~ 1>11,· rn•q11c11cy wi t h ,, , ... di!\1i11,·1 1ww,·r lc\'cl. 

lhi, 1im.: u~cd~ f1111lu:r ~,u,ly. 

Fasddc 11.2' -· !<cc. E.l~O 



I 
!( 

i ! ,, 

l I 
, I 
Ii 
' 

Ji 

I' 
I 
1. 
I 
I 

I, 
I \f 
, I' I.! 

i 

' 

' . q 

I 
!. ! 
It'.! 
I•• 

,I 

i 

:, 

On 1ltc nlhcr 11.111d llicrc is 1w 111:ccs~il~• for s1,1111la rd i1.i ni: tlif! it:il i.-:cm·r:lll'd llllll'~ in a 11wn: 
1h;rn anal11g11c gc11cr:itl'<l 1011c.( r\,r lhc follmvin g rcasm1.~ : 

ll is 10 1he interc~t of J\d111ini.,1r:itit>11s that ~uh!'crihc,, .~h1,uld 11,,t he c1111f11,;-(;d h_v hl·;iri11i: tj 

tnnrs for thc ~;1111c p11q1t1.,,: wi1hi11 1hcir 11ati1111 :il 111·t w11rb . ( ·,,11,n1m·11tlv. thc··pr,11.:tin· :iln-:1d. 
for :111,1loguc gcner:1 IL'd IPncs .~h1ndd he 111ai111ai11L·d f11r rc:is,1 11~ :1,,.~t1<.:i;i1cd wi1f1 the '111111:111 foctor. 

The adva111agc~ tll:il l·:&n he achieved hy .~1andardi1.i11g 1l1c ..:ode wprd, f1lr th~ l\lncs in 1Hdcr l 
automatic recognition nf 10111·:-. h_v 1111111itoring the hit ~,ream seem to he $0 ~mall thal they 
_;u~1ify a s1ringcn1 rcstric1 io11 11 11 ,ill ros~ibk mc1hod.,. for uig.ital g.c11cratit,11 of ,1ny frequency all 
wi1h any kvd. 

Fnr :i long period n( lime a 111i~turc ,,f :111alng11c :111d dii;i1al nctwor~s will 
rei:t1/!11i1ion ,,r tcmc~ w ill have'" he pcrf11n11cd :1!~0 with ,1!1,iloguL' receiver~. 

r 
l h1w1;vcr. when J\dmi 11 is l r:11 i ,, 11s ha \"l' fu ll fr..:cd,1111 11, 111:ikL' m·w ckcisin11~ ;ihn1ll Inn l's i11 

c<p,:ci:1lly with r'cspcct 1,1 ~Ill al!-<l igilal 11ctworli.. rlwy 111;1y ..:1,n~id.:r :, preferred .~11lu1ion ro r tfu: Jigit:il gene 
11f ci i:11 tone, h11.,y to ne. ccrng.i:~tio11 lone :rn<l ring int; 1011c h.ivi111; a u11ifo r111 rri:q ucncy or 425 
h:· CCITT. 

ll.l 

l'IN,'IE X n 

(to Ri:cp111me1Hla1io11 I:.. llW) 

Examp!rs for limitation or :;purinu.~ components of the dial tone 
,:ith rc.~prd to intcrfcrcm:c with ltH' frcqurncic:-. rccou1mrnrled 

fo~ ru:;hhullon kkphone !IC' l.~ in Rccnmmcmlation Q.2J 

l-,frthnd A {u:.cd hy /\ TI) 

,J 

J 
'· ) 

The tol;tl di~lnrtion r ower $hould he al lca~l J.1, dll lcs., thiln the dial tone powL'r, and the Jistor!ion po :~ ti 

in .any 100 117. t,;md above 500 ~r,. ~lrnuld he at k.1., 1 40 <ll\ less than the <lial tone power. '~~ 

ll.Z M<'lhocl fl (used hy tit: h:der:1! l{q,uhfk 11J ( ier111:111yl ·1 

In the fre411~·1H:y rangl' rro111 ,5()() I ll 20011 I 1,. li.c .. 1hc r:i11gc 1>1" m11 !1il"rc(lllt' IH:Y Pll.~hbu111,11 (MFl'J r l 
frequencies) the di.~torti1m power in any 100 llz h;1nd .~hould be at lea~t 40 uB hclc11'v the d ial lone rcnvcr. 1· : 
Jdditin11. in the frequency range above 2000 117. up to 4000 lb: the 10!:il di.~t0rlio11 power ~hould he at lea~l 25d, ... 
lid,Hv the <li;il 111111: pPwcr. - 1 , 

RccommcndHtion l•: .1x1 1, 

CllSTOi\l•:1~ RE('"OC;,'HTION OF FOIH;IC.N TONES 

In order to fa cilit,,te r•:\:ng11111<u1 of forei!!,11 rin>!ini: and busy tones hy cl !IUb.~cribcr dial!ing 
in1crn:1tion,1I call. the informati1,11 given lt1 s11hscrihcrs shouhl: 

I) cmpha~i'l.c that a slow r'epctili1111 rate of the lo ne rne,111~ ' 'ringing" whereas ;1 r:irid repetition rJl<.
1 

means .. bu_sy" ; · r ( 
2) indicate that in some C\111111rks .the rinl!int 1t111c may he hc;m/ .is a sc4ucncc o r lwo short tones, p:1u~c.f· \' 

two more ~hort [ones. p;ru~c. and so on. '· , 
q 

t ' In adtlition, it may be u~crul for the purpose o r educating suh~crihcr~: 

to rrovi!lc auditory sampl,:~ 1>1" ;ud1 tones hy lnpc_ rci,;onling or other mean~. o r 

to include detailed th:s1:riplio11s of to11cs in dirc:..:1nrie:-1. 

~-
11 Thi! Recommendation i, al.~o in'1udcd in the Serie~ Q RccommcndaliC\IU under tlic number Q.36. 

Fascldt 11.2 - Rec. E.181 
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ts Where cJigi1at I ',, '. '"°' n ""' ukJ 

tune gc11cl'.'.Hiu11 is applied, 1111: fn:4ucm:y for uusy aml congcslion tones should be 1111: samt 
for .inaluguc gcncr.itcJ loncs (scc /\nnex A). 

Spcch1! infor111J.1liun ronc 

The: spcci:.il inforll1;11iun 1..:rne is prn"i<.h:d for ali cases in whh:h- 11cilher -the husy nor 1hc: congestion 1<.1nc 
.11 i;ivc 1l11: rc'-luireJ iof,1m1a1io11 Ill lhc rnlii11g ~uh~nibcr in 1hi: case of ,:.di failure-. TIier&;! an: 1hrce ways ,n 
);idl il lll<IY he: U)CJ: 

··a) when in spccial c.isl'~ no prol'isio11 is mat.le fur recourse citha 10 a recorded a1111ou11cc:rncn1 or i.,:, Jn 
operator., the cquipmt:1ll :n the. pui111 which till: calls have reached must: 

I) cil/icr t:lll lilt:cl 1lw ~,h.:t:ial i11forn1:,1iun 1011c lo 1hc call, 

2) ,,r pr..:fcrahly, if 1edwic;1lly .ivai/ahk, ~c11d :.in ;1pprnpri;1tc backw.1rJ sign.ii such 1ha1 connw1un 
lo Ilic spcci:11 i111'orma1io11 10110.: wilLbe 111;.iJc by c4uipmcnl which is nc;m:r 10 1hc c;i!ler; •.. 

b) whni the .:,,II is n11111cc1.:J 10 ;1 rccMlkcJ v0kt: rn.ichi11c; chc tone is thc11 gi\'e11 during 1hc )ik111 
i111aval~ b-:1.wcc11 1ra11s111is!;i,Jns of the annou111.:eme111 ; 

c) under arr.i11gt:1ncnts made ;.it manual po~i1io11s serving iincs which have bc:cu ab11or111..1lly ruutcJ )u 
1h:,1 hy upcr:1ti11g :i ~cy the opcr;11ors may scnJ the ~rccial inl'ormation ·signal when. rur example:, ti.( 
c..illing subsi:rili..:r i".iils cu un1.h.:r,land tlil.'. llpcr.itor. 

When the special inform;11i,rn 1,rn.: i~ applied with or without a rcconkd :innouncemcr11, it shuulJ h< 
~11i·1.L·J 1k1l cu~tun1crs 1n;1y rdcr tu ;_111 ,1pc:r;1tur i!" tlicy foil 10 understand lhc incauing of tile rn·orJ,J 
,unccmcnl anJ/or the spn:ial i11forn1;11iun tune. 

The ~pc:cial i11formatio11·1onc l!~s a 1,,11c pcrioJ tlicorclil.'.ally equal in h:n!:th lo thc ~ilcnt period. 

'/'011,· J1<'1iod - Tltc !line pcriuJ n111si~1s l,r 1!1rec suc,:c~sil'C lone s ignals. each las1ing for )30 ± 7U rnill1-
J:;. Uctwcc:11 1hcsc tone ~ign;lls thcri: may he ;1 gap or up Ill JU 111ilfoc.:011Js. 

Silc•111 Jit•ri"d Thi:,; b:.1s for 1()(10 !: ~SU lllilliSl'c011Js. 

'l'h.: j·rcljucncic,-. u~ct..1 1\,r 1/ic 1111cc 1,ir1e· ~ii,;11:ds a1<.:: '-J:'iO J: 5U ll·L; 140U ±. 50 II,.; 1:.wu ± SU 11,., ,c•111 111 

Jcr. 

Warniug tone to i11<lic.::11c lhat a con,crsalio11 is ln•ing n•corded 

Where a co111·cr~:11ion i~ being rc·.:,>nkd :11 :1 ,ub,-...:rib,1 's Sl:.ition. it is recomme,11J,J that the ;\J111i11i,lr,• 
1uir~ the- u;.e ur. a warning t,111c lo i11Jic·.iic th,1t 111.: -.:u11versali1>11 is being rcc:oidctl. When such ;s 10m 11 

ii is rt·c.:om111c11Jnl 1/1at: 

1) it consists or a )50-500 rns pubc cvcry 15 ± ) scco11<h of n:con.lin~ time, a11J 

1) 1hc fn:ljucncy 11f th..: ll111e ,l1-1uld be 1400 lh :t J.5%. 

'.1n1h11nc rccut:11itiu11 lune 

'hcn.: Administr,nio11~ ~cc -~lie 11cl·c~si1y ul' ,1pplic;a1 i,111 or :..i p;iyphonc recognilion lone in orJcr 10 a!l011 
lo n:cug11ise 1h:11 a eal1 origi11;,itcs al ;s payrhonc ~1:.i11on or dwt 1he called number belongs 10 a 
;.l.itio11 ii is n:C.:

0

\llllllll:11<kJ It) ll ~~ ,I p;1)'1)/l(lllr l"Cl'Ognition ll.1111!. 

,e applic;1ti1111 of '1hc 1u,;c will J,pn,J. t111 1hc upcra11u11:,I 1cq11in:111c111s of i11JiviJucd A<l111i11i~u;.i1iun,. 
rllc cases 1he io11c will oi.,ly be 1c4uirc·j 011 .nr in..:oming c;ill lU !II\: p.iyriho11c, w!1ilst in others 1hac mJ) 
1c1111.:11t for 1hc I\Hlc l11 t-i,· p rcsc111 un ~,rigi n:,t ing ..::.ills a11J 1lir\1uglluu1 lht period of 1hc <.:all. 
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(Suh . ..:rih,•r) l,u.•y lone ~11,I (c11ui11n11·111 or l'ircult !l""'l') enni,·,tiun lone 

l 

Ju 

6.2 The husy lone (of the callctl suhi.criher) and the cc111gcs1ion lone (or i.witehins equipment or circuiLgrof ; 
cM he identical or :1lmosl idenlical. providi11~ that this tl\,c.~ not create ,111y serious prohlcms for the nctworkt 
dm:~ not .:au.<c lhe suhi.crihcr to hccomc cn11ru:-cd. However, :1 <listinction hctwcen these two tones is dc:;irabk:in 

t ·- lo allow Admini~tration., to a~sc.~., the quality or service. 

for the convenience or c~pcric111.:cd !itthscrihers. 

6.3 Where a distinct -congcstion·tonc is u:-cd, it is recommended that: 

;i) the :;nmc /r~q111•111:1· sh(1ukl he med for the h11sy tone and the congcs1ion tone~ 

h) lhc hu!iy tone should have . a· shiwcr c:uic11cc lhan lhc COll!!CM\011 h111c; hul hoth c:1dcnc~s 
wi1hi11 lhe limils mentioned in § 5.1 :1b(lvc. 

6.4 Tnc recommended frequency for the busy tone and for the congestion tone mui-1 be becween 400 
,so Hz. The accepted frequency must not he less than 340 nor more than 500 H1... Frequencies between 45! 
500 HT. in che accepted frequency range should. however, he avoided. Administrations adopting a new !i 
frequency for busy and conge..~tion tones arc recommended to use 425 Hz.. 

1-"asckle 11.2 
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II i~ t·111pha~i,r1I lh.11 lll\·11· j,. 111, ,111c: -hHllll' n:la111,11-. l111' hd wcr11 clc1·111,·;il ;11ul ;K1111-.l1l';1 l 
\\'h.11 an 11,,1 i,· kn·I will u-,1111 fr, ,111 ;1 1:i,·,·11 dn 11 i,·;11 le\ d is , lq ,,. 11,h-111 1111 \·;11 i, 111., 
d1.11,u.:ln1,1ii.:~ 111: lhl' 11,t·r·., ,·411ip1111·111. 

JI ~h11uhl h,· 11,111·,I lh;1I 111,· , ... ,-.,111111c111k.l s1111111I l'l'.r,~11r,· 11:vl'ls .ippl_v 111 i ~y 10 

,,f a ow, li, 1,·111111! , ·i:1 :1 i.·k l'lh ,n.- h :1111!:-,·1. hd,I 11·;1" ,11 .il• l.v ,.,.,,..,. 1c, 1 h,· ,·:,, .~,, I 1_1:11 
1.1l11n :ipply. 

·' 
\Vht·n usin!! ;1 lnu,lsrwak i Ill! 1dq1h1111c or ;1 h,·,1<b,•1. 1h._. prdnrcd souud pn:s.wrc ln·cl ts 

lh:111 lht· ll'\'llllllll\.'lllkd k\Ch. 
grni:ral li, 1.J1;1n~ 

. ~(ncr; c 
I 

Di.ii tone J [ 
4.1 Iii~ recommc:1uki..1 thal ,lial l1•11c !ih,,1ild he a co11lin111,us l!>nc. 

~

'" 
pcrcc1 
1hc sc 

t~ It is ri:commemkd lh,11 dial lone should 1-',c:: 
. al 

ritlwr n :;ini;le fre,111c1u;y 1011c in the: rnn1;:e 41)0-450 Hi:, ·111 lh 

b. I f · · · 1 I f · I levels or a com 111<:< lone composed o up lo three: I rc:4ucnc1es, w,1 1 :el casl one rcquc111:y 111 e.ic 1 <'· 

rnngcs )40-425 Hz and 400-4511 Ht.. The difference between any two frequencies should he at t 
2.~ llz. '.11111111 

'the r, 
'tone ri 

0 Ri:coi:rni1ing the local nature or "11orinal" 11~c of t..lial lone. a.~ well a.~ the technical and cc,111~ 
,,111,n1111.·m·c.~ .iml c1111,;l'11ucnccs 1111 e11.~1.,111cr hat>iis ,,r l' h,111~l·-~ in ,lial 11,nc, llw full rani;.c uf .:r.bli11!! dial"• 
i11duJi11g non-conlinuous loncs a,; in S11pph:mcnt No. 2 al the e11<l of this fnsciclc, arc cunsidcrcd accept. 
ll!lwt·vcr, when .idop1i11g .t new sini,tlc frc:411c:ncy d i;it tom:, Admi11is tr:111011s .ire recommended to use 4'25 Hz. ! 

' ! 
4.4 Wl11:rc digital 11111c.- i,:c,wrnti11r1 is .ipplic,1. ch,· frcq11c1H:i1·~ !'or ,lial 11111e should he Chi.' same as 111 
recummendc<l for analogue gcncralcd lone.~ (sec Anuc.11 I\). t 
t\ 111 oukr In prcYl"HI i111crfcrl·111:c of h.1rmoni~·s or ~,•uri"u-~ 1:nmp1•nen1.~ ,,r lhc d ial 1011c w i1h the.- frequent · 
1crn111111l"i1<.led for r111.~hh1111on tckpl1t111.: .s,·1s in Rccom111r1nl;11i,111 () . .:! .\ anti th,: M 1' 1'11 signal rcccplion ~pl·cilicl, · ~ 
lkcll1n1111.:mblion (.).24. lhe m;1r.im11111 pcrmis~ihlc: powcr 1c~c1 of harmonics or quanli1.in1,t noi:-c or lhc: dial 1,_ 
h;1., to he limited in a s11it,1hk way, dcpcmliug 1111 the specific char;1c1cri.~1ic.~ or lhc impk1ncnl.itions or Ilic 1\ 
h•oc J!C:lll'ra111r ;11111 lhc MFl'II n·ccivcr,; wi1hi11 1J1c same c .11cha 11~c. l:xa11111ks of !inch lin1i1:11io11!i for 1hc dial U!' 
i cni:ratnr are t:ivcn in A11nc:it II. ~ 

Nmt' - In Ca!ic.~ or <ligit;1I gcnc:ratiou of lhc c.Jial tone, the 4u.111ti1.ing noi.~i: is compo.!lcd or a nuri1her• 
1ptctr.il lines which dcpcnc.J 011 the 11umher of sample.~ in the gcncra1i11g pa11crn. In order 10 reduce the amplil~ 
,,( lhc 4uanti1.i,1g c111n1•oncnts , the numhcr · \lf samples should he chnscn suflidently h igh. thu's spreading tf 
~u:ullizin!! di!.lorlion power more evenly over lhc: whole spcclrum. i 

I 5 Rin1tini: lonl' 
.. 

~.I Ringing. lone is a slow period tone, in which the tune period is .!lhortcr 1ha11 the silent pcrioJ. • 

Th.:· rrL·1mWJ('t11h-J limil!i for . 1hc lone pcrioJ (including 1111':r:incc~) ure from 0.67 to 1.5 seconds. 
ni~1ing c.u ·h:1nges, 1hc uu,·pt,·,I upper limit for the tune pcriod is 2.5 seconds. 

• 
The r,•fm11,m•mi,cl limi(.o;. for lhc siknl period scpararing 1wo 1011c periods :ire ) 10 5 seconds. For exis1iM 

tld1;111g~·s, thl.' e1rc,•ptl'II upper Ii mil i!i 6 seconds. · 

The rirsl tone period shoultl ~l.irl as soo11 .is pos.o;ihlc: :ifli:r the c:,llc:d subscriber's line has been found. 

H~1,rc 2/E.1110 ~hows the: reco111111cndc:J and ac~cptcll lim ils ror the ri 111-:i11J.?. t11nc ocrioJ~. 
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F requency: 

- recommended interval: 400-450 Hi 
- accepted inten,al : 340-500 Hz 

FIGURE 2/E.180 

!tinging lone 

CC!TT-3J950 

The ringing lone c.1dc111;e should be similar 10 1hc c:11Jcnce used for applying ringing current 10 lhc called 
:ribcr's 1dcpho11c s ci, h ut these two cadences need not be synchronized. The dcc1 rical parameters or the 
,ag wm:111 rnust be cvaluah!d by the Admi11is1r,..11ion concerned to prevent shock hazard. 

The recommc11Jed rre4ue11cy for 1he ringing lone is bc:twccn 400 and 450 Hz. The accep1ed frequcn.-y 
be 1101 kss 1han )40 Hz. nor more than 500 1-17 .. frequencies between 450 and 500 Hz in 1hc acctplcJ 

1cncy r.rngc shoul,1. howcva. he ,svoidcd. Adrninislrnlions :11fop1i11g a new ~ingle frc4uem:y ringing lone ~rt 
mcndcd lo u~c 425 I l'l. 

The ringing tone fn:4ucncy may be moilulatcd by ,1 frequency between 16 and 100 H,, but such 
b1io11 is not rcco1111111:ndcd for new cquirmcnl. Ir 1hc: acccplcd frequency is more than 475 Hz, no 
1b1iu11 by a lower fn:4uc:ru:y is alluwnl. 

Where d igiwl 1O11e generation is applied. 1he frequency for ringing cone should be the same as !hat 
ended for analogue gener.Jted tones (see Annex A). 

Dusy lone and con~csHou lune 

The (subsnibcr) busy tone anJ 1he (equirmcnl or circuil group) congestion lone are quick period tones in 
lhe tone period is lhl.'.orctically c4ual to the silc:01 period. T he: Iota I d u ru1ion of a complete cycle (lone 
F. + silc111 period S) should be helwccn )UO and I JOU m illiseconds. 

The ra1io £/ S of the lone period lo the silent period should be between 0.67 and 1.5 (recommended 

,For c.,i-sting exchanges, or for tones co be used in a spcci:il way. it is acapteJ thal the tone period may be 
. mill iseconds shorter than lh1: silent period ( £ :> S - 500 milliseconds). In no circumstances sho!1ld 1bc 
110d he shorter than 100 milliseconds. 

Fascicle 11.2 - Hee. £ .180 
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SECT!ON 7 

TONES FOR USI•: IN NATIONAL.,SIGNALLING SYSTEMS 

lk(nn, n,rn,1:o t i1111 ~ '.. I !!O 1' 

General 

l F:CHNICt\L Cllt\RACTF.Jff;1 ICS OF TONF:S" 

FOR 'l'IIE TJ-:l.t:l'IIONE :r;U-tVl(T 

1\d1nini.q,a1io n." arc reminded uf the ntlvant:1gcs c>f slandardi1.ing .rudihlc tone-" :l-" for :is po."sihlc -"O lh 
1uhscrihcrs ;rnd- opcr'.ilors m,1y quickly rccogni7.C :u,y tone lran."niillcd of wha!cvcr origin•''· 

Ciui<lti.n~ on che applic:ll ion or tone." nn<l rcc<:1nlcd ;11111ounceme11ls in various ."iluations is given 
Rccommcnt1~tion F..182.. 

" 
In c·0n~lcrint the degree of ."landmdi1.alio11. the CCrrr look account ~,r the nalu rc of the v:.iriou~ 1or, 

il1endy in tHe.1i w;,-" ,11.~o considered 1h,11 Adrninistr,llioM-inlrodudng new tones would find it helpful to kni-

1hc prefrrred limits of cadence frequency and level. 

Limits for tone cadences and frcquencie~ are set roJ1h below, :.:ill working toler:rnces being included in I: 
limits. 

Beside~ the limit.~ .1pplyin g 10 specifications. limits have hec11 l.1icl down for npp\icalion to exi~tir 
nchanges. 

1 he,c I.oiler limit.~ :ir~ herein c:1lled accepted Ir mils. while tho.~e for new equipment are called rcc"mnrend; 
l1rni1~. 

The prc5cr1( Recommendation covers the c:1.~e whc:re audible lone~ arc applied within the nctwor· 
IIC1wevcr. the same frcquencic~ :,nd e:-rdencc~ ,He to he applied if. in the ISDN, the :,udihlc ((Inc~ arc iencrat~d : 
1hr lermin;1I equipment. 

2 F.lcclrkal Incl.~ for tnnc.~ 

1-='or inti:rnationa! purposes, the levels or the ringing toi1e, the hu~y lone. lhc congcslion tone, the spccr 
inform:i tion lone a nd the warning lone have to be defined at :1 zero relative level point at the incoming (in:" 
lrJl°fic direction) end of Ilic i11lcrn:Hion:1I circ11il. 

The level (If !ones so defined mu$I have a nominal value or - 10 t.HlmO. The recommended lirni!5 ~hou' 
~c not more lh3n~- 5 t.l llmO nor kss Iha n - 15 d llmO mca$urcd with continuou~ tone. 

'-

11 Tlii~ Rccnmmcnd,:ilion i~ nlso included in 1hc Serie~ Q Rcconuncnd:lli<'n~ umkr 1hr numhcr Q.J5 ( F~scic!c VI. I) 

:, .. Ste S1Jppl~mcn1 No. 2 al the end o( thi.< f.t~cidc for p~r1icul.1r value< Clf tone c~dcncc~ ,ind frc411cnci~ in 1u.·w.il u,c. 



kt11111rrtl·d. 111 th.; c~isrini: 1w1w1irks lhc ahs1i1t11c pqwcr .ii 111c .:-w,.-c ;11,;cc:ss 1n 111t: u11,·un111 ,....,,.,"' ,,., 
l,,11hi:r ~1.11io11 1:, rh•rm;tll_y in tin: ra11gc of - Ill dllm ± ;'i till. llnwcvcr, with rcsrcn 10 i1Hcrkn:n~c wi1h 
ltifrc4uc111.:y pt1shbut1n11 (Ml'l'II) rccci\'crs dti.11 11111c lc1•cb higher th:111 - 10 dllm should he: ilvoidcd. 

1· 
Note - The rclari,ic_ kvd or h>c;1I c:~cha11i;cs in :111 ;i11;olni-:11c 111:1w,11l is not r1.H:d. F11, dii-:11:11 l1•1·JI 

11angc~ lhc relative kvd~ arc gi\·cn i 11 -R.:~oin111i:11da1it111 Q . .'\ 17. /\ rn:rrrrnJ lc:vd rant:c ol' oJii:iLtl lunr 

•r;1IMS is -K dllmll to -J dll1110 l'lHrcspo11dilii; with the ;1hovc lcVl'I r;1ngc ;11 the Ou1pu1~f local ncl1angr~. 

Acnn.\lical lctd~ for lo11t'li 

When cones art" gcncr.ih:d hy ;1 sourl·c within ;,1 nt"!W6rk, c.i; .. hy a lcl):phonc c~changc, the p,,wcr leHI a, 
:rived by the user will he inll111:11ccd hy the diar.H.:tcri~tics or the suhscrih°cr·.~ line ,.111d lhc e4uipmrnl bc111.wn 
MH•rcc :111<1 the user·~ car. 

F11r1l,a1111n1·. Cur,1:s ,.;;111 he i;cncratl·•I "\ilhin thl' us,·r·s cquipmt:n1, tti~i;crc<l hy .~ii;11;1-ls fr1>111 lloc cJ1.c:ha11~c 
1hc~c l'in:u111~1:111,.;cs it is ncccss:Iry In dcl"i11~ the IOllC level in 1crIns of the prdcrrcd r.ingt! t11" sound pres~urc 
d, as lH:.inJ hy lhc lis1c11cr. 

Hcscan.:h Ii:" ~h11w11 1'1;11 th,· t>rd,·r.-.:d li~l<'11i11i: h:vd (11r i11t'11nn:1ti,111 tones is ~11hsta111i:tlly i111lq•n11k111 ,,1 
111 nobi:. t·in:uit 11uisl' and 11111c t';11k1 u.:c:, hu I 1l<>cs vary over ;1 range: of 1t111c frcqucnc:ics. l·i~11rc J / E. I Hll ~h•'", 
r~co1111nc111.li:d snunJ prcs.~urc kvl'ls. with uppi.:r and lower limits of the rcco111111cn1.kJ r~ngc. over ;1 r~ngc uf 
(rcqucnrit'~. h;1~c<I 011 01csc t·~p1·ri111r111s. 
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The Signalling systems specified in this Annex are non-CCITT 
signalling systems which are frequently connected to digital 
exchanges. Therefore all digital exchanges should be able to 
interwork with these systems. 

F6 SIGNALLING 

switching Signal PCM Signalling 
signals Duration Time Slot 16 Direction 

(mS) Forward Backward 
a b c d a b c d 

Idle Continuous 1 0 0 1 1 0 0 1 

Seizure Continuous 0 0 0 1 1 0 0 1 >>> 

Seizure Ack- Continuous 0 0 0 1 0 O l 1 <<< 
nowledgement 

Dial 60 / 40 
Pulsing 

0 1 0 1 0 O l 1 >>> 

End of 120 
Selection 

0 0 0 1 1 1 o·o <<< 

Answer 150 0 0 0 1 • 0 1 0 1 <<< 

Clear Back Continuous 0 0 0 1 1 1 0 1 <<< 
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11..:ti_;:~,, t d. 

switching 
Signals 

---------
Idle 

Seizure 

Seizure .Ack­
nowledgement 

Dial 
Pulsing 

End of 
Selection 

Answer 

Clear Back 

Meter.Pulse .. 
Clear 
Forward 
(after 200rnS) 

Backward 
Blocking 

Meter Pulse 

F6 SIGNALLING (Ericsson Var 2 ) 

signal 
Duration 

(ms) 

----------
• 

Continuous 

Continuous 

Continuous 

60 / 40 

120 

150 

Continuous 

150 

Co n t inuo us 

PCM Signalling 
Time Slot 16 

Forward 
g_Q.£Q 

l O O 1 

0 0 0 1 

0 0 0 1 

0 1 0 1 

0 0 0 1 

0 0 0 1 

0 0 0 1 

0 1 0 1 

1 0 0 0 
1 0 0 1 

1 1 0 1 

0 1 0 1 

105 

Backward 
£ h £ g 

1 0 0 1 

1 0 0 1 

0 0 1 1 

0 0 1 1 

1 1 0 0 

0 1 0 1 

l 1 O 1 

0 1 0 1 

X X X 1 

1 1 0 1 

0 1 1 1 

• 

Direction 

>>> 

< << 

>>> 

<<< 

<<< 

<<< 

<<< 

>>> 

<<< 

<<< 
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F6 SIGNALLING (Siemens) 

-• 
" ')" 

----------------------------------------------------------------
Switching 
Signals 

----+----
Idle 

Signal 
Duration 

(rnS) 

Continuous 

PCM Signalling 
Time Slot 16 

Forward Backward 
£ Q .Q _g £ Q Q g 

1 1 1 1 0 1 1 1 

Direction 

---------------------------------------------------------
Seizure Continuous 0 1 1 1 0 1 1 1 >>> 

-------------------------------------------------------
Seizure Ack­
nowledgement 

Continuous 0 1 1 1 

-. 
1 1 1 1 <<< 

-------------------------------------------------------
Dial 
Pulsing 

60 / 40 0 0 1 1 1 1 1 1 >>> 

---------------------------------------------------------------
End of 
Selection 

120 0 1 1 1 1 0 1 1 <<< 

---------------------------------------------------------------
No. Request 

(ANI) 

150 0 1 1 1 1 1 0 1 <<< 

---------------------------------------------------------
Answer Continuous 0 1 1 1 1 0 0 1 <<< 
(Static) 
w/o metering over trunk 
---------------------------------------------------------------
Answer 150 0 1 1 1 1 0 0 1 <<< 
(Dynamic) 
with metering over trunk• 
---------------------------------------------------------------
Clear Back Continuous 0 1 1 1 1 1 0 1 <<< 

------ --------------------------------------------------------
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F6 SIGNALLING (Siemens) ctd. 
----------------------------------------------------------------
Switching 
Signals 

Meter PUlse 

Signal 
Duration 

(mS) 

150 

PCM Signalling 
Time Slot 16 

Forward Backward 
~ggg ~ggg 

0 1 1 1 1 1 0 1 

Direction 

<<< 

----------------------------------------- - - ------ ----- ---------

Meter PUlse 
Pause 

0 1 1 1 .. 1 1 1 1 <<< 

---------------------------------------------------------------
Trunk 
Offering Continuous 0 1 0 1 1 1 1 1 >>> 

---------------------------------------------------------------
Clear 
Forward 1 1 1 1 1 X X 1 >>> 

---------------------------------------------------------------
On Hook 
Pulse 

200 0 0 1 1 1 X X 1 >>> 

---------------------------------------------------------------
On Hook 100 0 1 0 0 1 Xx 1 >>> 
Status ________________________________ , _____________________________ _ 

Malicious 
Call Hold 

Continuous 0 l O 0 l O 1 1 <<< 

----------------------------------------------------------------

Backward 
Blocking 

Continuous 1 1 1 1 1 1 1 1 <<< 

----------------------------------------------------------------

., 
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switching 
signals 

Idle 

Seizure 

Seizure Ack­
nowledgement 

Dial 
Pulsing 

Answer 

Clear Back 

Clear 
Forward 

Backward 
Blocking 

t 

2W LOOP SIGNALLING (DID PABX) 

signal 
Duration 

(mS) 

Continuous 

Continuous 

Continuous 

60 / 40 

Continuous 

Continuous 

Continuous 

Continuous 

PCM signalling 
Time Slot 16 

Forward Backward 
£ Q £ g £ Q £ g 

1 0 0 1 1 0 0 1 

0 0 0 1 1 0 0 1 

0 0 0 1 1 1 0 1--

l O O l 1 l O 1 

0 0 0 1 0 1 0 1 

0 0 0 1 1 1 0 1 

1 0 0 1 X 1 0 1 

1 0 0 1 1 1 0 1 
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SIGNALLING SYSTEM, TIMING -AND SYNCHRONIZATION 

EXTRACT FROM T&T SWITCHING SPECIFICATION 

CHAPTER-5 

SIGNALLING SYSTEM, TIMING AND SYNCHRONIZATION 

5.1 GENERAL 

5.2 

The exchange shall inter-work with a ll the existing analogue 
and digital exchanges like Siemens electro-mechanical type 
F-1, F-6(a), F-36, NWD, digital EWSD , NEC exchange ND-10 B, 
International Gateway exchange NXE-20 Band NEAX-61, Ericsson 
AXE- 10 and CIT Alcatel E-10 B e tc. e tc. 

The exchanges shall b e suitably equ ipped with channel 
~ a s sociated and c ommon channe l s i g nalling system as explained 

hereunder for;_,wgeneral information. However , the bidder shall 
himself ascertain the actual signalling conditions for 
working with the exist ing networks. All the signalling 
system shall co- exist and interwork perfectly .. 

SIGNALLING. 

5.2.1 CALLING SUBSCRIBER WITH PULSE TRAIN DIALLING. 

5.2.1.1 

t 
~ •,: 

5.2.1.2 

5.2.2 

The address number for the c alled s ubscriber shall be 
received in the local exchange as decadic DC loop 
Pulses. The following conditions apply: 

Nominal 10 p.p.s. with 40:60 ratio with interdigit 
pauses of 800 ms. 

Arrangements may also be available to receive 20 p.p .s . 
with interdigit pause of 250 ms . 

CALLING SUBSCRIBER WITH PUSH BUTTON SIGNALLING. 

The address number to the called subscriber and sometimes the 
number of the calling subscriber will be received as push 
button voice frequency s ignals . The push button sets shall 
conform to CCITT Rec . Q.23 Red Book. The code r eceivers must 
be compatible with the push button telephone sets . 
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5.2.3 PABX - LOCAL EXCHANGE (OPERATOR ASSISTED CALLS) 

5.2.4 

The same signalling conditions- apply as in Clause 5.2.1 
and 5.2.2. 

PABX- LOCAL EXCHANGE (AUTOMATIC CALL) 

When decadic pulsing is used between PABX and the local 
exchange the pulse receiving condition shall be the same as 
given in Clause 5.2.1. 

When push button signalling is used between PABX and ,the 
local exchange, the code receiver shall conform to CCITT Rec. 
Q.23 Red book. 

5.2.5 SPECIAL EQUIPMENT - LOCAL EXCHANGE 

? 

5.2.6 

5.2.7 

Signalling at connection of coin boxes and private meters 
shall be as specified in documents 11SUBSCRIBER LINE 
EQUIPMENT 11 • 

• , 

LOCAL EXCHANGE -LALL SUBSCRIBER OR 
PABX WITHOUT IN-DIALLING. 

Loop disconnect pulsing or DTMF signalling shall be 
used. 

LOCAL EXCHANGE -PABX WITH DIRECT IN-DIALLING 

~ 

The same signalling conditions apply as for signalling 
between two local exchanges as well as in Clause 5.2.6 
above. 

5 •. 2. 8 · MAXIMUM LOOP RESISTANCE AND LINE CHARACTERISTICS. 

5. 2. 8·. l The permiss_ible loop resistance with the telephone set 
included i~ 2,000 ohms, except during pulse train 

. dialling from dial set, when the maximum loop resistance 
shall be 1~00 ohms. 

5.2.8.2 The exchange 
between the 

shall 
two 

work with 
subscriber 

insulation 
wires or 

resistance. 
between a 

110 
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subscriber wire and earth of at least 20 k ohms. 

5.2.9 CURRENT FEED RESISTANCE, .. 

5.2.9.1 The current feed of the subscriber line and terminating 
equipment shall correspond ~o the exchange voltage 
applied to the a and b branches over a 2x400 ohms 
resistance. 

5,2.9,2 

5.2.10 

A short-circuit or high voltage surge at the subscriber 
line shall not cause any d~mage to the exchange. A 
connection to earth and a connection to 250V 
(~ontinuous) over, a low-ohmic resistance (100-200 ohms 
) shall not cause aty damage to the equipment. 

SIGNALLING TO/ FROM RSU. 

To be indicated by the bidder. -~ ,· 

5.2.11 SIGNALLING TO/ FROM ANOTHER DIGITAL EXCHANGE . 

The trunks between two digital exchanges if any shall work on 
common channel CCITT signalling No. 7 .For this purpose 
digital links shall be supplied by the T&T department, either 
as a 64 k bits/ sec slot of a PCM link or in some other form. 

5. 2. 12 RING DOWN SIGNALLING. 

The exchange shall be connected with manual trunk board 
(F-36) with ring down signalling system. 

The ring down signalling system shall be 4 wire connection 
with simplified E&M signalling provision. 

5.2.13 

5.2.14 

E&M SIGNALLING. 

The system shall have provision for E&M signalling, 

D.C. 2/3 WIRE SIGNALLING. 

The 2/3 D. c. Signalling connection shall be provided for 
interworking with the local exchange working with F-1 and F-
6(a) switching equipment mainly. 

5.3 COMMON CHANNEL SIGNALLING. 

+ 
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Common channel signalling shall be applied between all SPC 
Transit, local exchanges and remote switching units of 
national network. 

·"111 

5.3.1 CCITT No. 7 SIGNALLING SYSTEM. 

5.3.1.1 The CCITT No. 7 signalling system as per recommendation 
of CCITT Red ij•ok series Q.700 shall be used wherever 
the common ch,iiinel signalling system is specified in 
this document.· 

5.3.1.2 The transport system shall be equipped to use analogue 
as well as digital channels. 

5.3.1.3 The signalling system shall be complete in all respects 
and shall consist of following parts/ applications:-

i) The Message Transfer Part (MTP) as specified in 
the CCITT Recommendation Q.701 to Q.709 Red Book. 

ii) The telephone user part (TUP) as per CCITT 
Recommendation Q.721 to Q725 Red Book. 

iii) The data user part (DUP) 
Recommendation X.61 (Q.741). 

is per CCITT 

iv) ISDN user part (ISDN UP) as per CCfTT Rec. Q761 to 
Q.766 Red Book. 

v) Operation and Maintenance Application part (OMAP) 
as per CCITT Rec.Q.795 Red Book. 

vi) Signalling connection control part (SCCP) as per 
CCITT Rec.Q.7ll to Q.714 Red Book. 

vii) Monitoring and Measuring for MTP as per Rec.Q.791. 

viii) PABX application part as per Rec.Q.710 Red Book. 

5.4 CONNECTIONS THROUGH AN EXCHANGE. 

' 
The system shall provide the following four types of 
connections with CCITT No. 7 signalling at bit rates defined 
under para 3 of CCITT Rec. Q.513 . Red Book:-

i) Type I 
ii) Type II 
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iii) Type 
iv) Type 

III (a and b) 
IV (a and b) 

5.5. SIGNALLING AND D&E CHANNEL HANDLING. 

5.5.1 

5.5.2 

5.5.3 

5.6 

5.6 . 1 

This shall confirm to para 4 of CCITT Rec. Q.513 Red Book. 

Signalling associated with exchange connection Type I-IV 
as per Q.513 page 4.2. 1 

Digital subswriber access - D&E channel protocol 
handling layers 1, 2 & 3 as per Q.513 para 4.4. 

User to user signalling as per Q.513 para 4.4. 

CONTROL FUNCTIONS ASSOCIATED WITH CALL HANDLING. 

The following control functions shall be in accordance with 
CCITT Rec.Para 5 of 513 red Book. 

Basic control functions. 

5.6.2 control functions associated with calls over a digital 
subscriber access via interfaces U and IV. 

$_ 

5.6 . 2.1 Control of circuit switched calls type 1 , 11 & 11~. 

5.6.2.2 Control of message/ packet calls over the D-channel, 
Type-IV. 

10.4 TYPES OF TONES AND ANNOUNCEMENTS. 

10.4.1 The dial tone, ringing tone, busy tone and number un­
obtainable tone shall be as they already exist in 
Pakistan Telephone system and listed with parameters in 
this chapter and shown in tape table in clause 10.4.7. 
The other tones are as follows. 

10.4.2 CONGESTION TONES. 

When a called number cannot be reached or a control order for 
activation/ deactivation of a supplementary service i~ not 
successful in first attempt due to short term system un­
availability, but a repeated attempt within a short period is 
successful, a congestion tone shall be given. 
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10.4.3 

,· . 
. :, . 

.. 
. ··~ 

SPECIAL INFORMATION TONE. 

When the called number cannot be reached or a control order 
for a supplementary service cannot be executed in one attempt 
due to recognized long term non-availability and repeated 
attempt would have no or small probability of success for a 
longer period of time or when the called number cannot be 
reached in one atte mpt because of an unresolved condition of 
the called n umber due to administrative reasons , t h e respond 
shall be the special information tone. This s~e cial condition 
shall also hold good when a number is out of order or has not 
been opened or has been changed. · 

10.4.4 PAY TONE. 

A pay tone sha ll b e extend ed whe n a pay phone user is 
required to make t h e payment during the call. 

10.4 . 5 RECORDER TONE. 

When a subscriber is asked to speak so as to be recorded by 
a recording machine in the excha nge a r ecorder tone s hall be 
given to inform h i m when to begin to speak. 

10.4.6 INTRUSION-TONE. 

To ensure privacy against intrusion by an operator or 
otherwise, an intrusion tone shall be extended to both 
subscribers . 

~ 

-. 
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10.5 ANNOUNCEMENTS 

10.5.1 

10.5.1.1 

; .. -~ 

Announcements sha~l be fed from a continuous play back 
machine to a~ analogue/ digital codec similar to that 
used in the line circuits. There shall be proyision for 
at least ten types of announcements. · 

Announcements may also be provided as digLtalized · 
informati.on in the firmware of the system. 

ANNOUNCEMENT FOR CONGESTION. 

The system shall have a provision for an announcement for 
congestion in local telephone system to a subscriber from 
national network approaching the local telephone network. 

10. 5. 1. 2 ANNOUNCEMENT OF SPARE CODE. 

A provision shall be make for an announcement fr spare code 
to the subscriber approaching national network.' 

10.5.1.3 ANNOUNCEMENT OF SPARE LEVEL. 

~ 
-The system shall provide for an announcement of spare level 
to subscriber approaching the local network. ~ 

10.s.2 LENGTH OF MESSAGES. 

It shall be possible to have a variable length of the message 
in the range 5-15 seconds. 

10.5.3 REPETITIONS. 

It shall be possible to select any frequency of repetitions 
of a recorded message through programming. The connection to 
the announcement machine shall be time supervised. 

10 . 5 .4 I t shall be possible to synchronize the s tart of 
me ssages (without waiting) to individual lines. If this 
condition cannot be met, theQ the maximum wa iting time~ 
shall b e equal to the leng th of the mess age . the 
start/ stop to a message s hall be indicated from the 
announcing machine to the exchange. 
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10.5.5 TRANSMISSION REQUIREMENTS. 

The recorded announcing machine shall have an adjustable 
output level at the amplifier output with a nominal level of 
o dBu (775 mv) at a frequency of 800 Hz. The output level 
must not vary by . more than o. 8 dB ( 10% when the load is 
varied between 2 o· and 1000 ohms) . The output level of the 
announcing machine as measured at subscriber terminals in MDF 
shall be -3.8 dBu (500rnv) at 800 Hz with a level variation of 
2.5 d ? chapter. It will be preferable to use 
solid state devices (PROMs, etc) with parts (words) of the 
announcement selectable by the software of the system and 
applied to the circuit requiring it. ~ 

10.6.1 NUMBER OF LANGUAGES. 
~ 

Every text shall be announced in two languages alternately. 

10.6.2 LENGTH OF MESSAGES, 

Expected range of length of messages is 2 to 10 seconds for 
each language. 

10.6.3 RECORDING. 

Acoustic equipment required to record the various components 
of the message off- line shall also be supplied under this 
arrangement. 

10.6.4 TAPE/ DISC RECORDERS ETC. 

In case where rotating/ moving machines are used, these 
machines shall work with the exchange D.C voltage and shall 
conform to the environmental conditions specified for the 
exchange equipment. 

10.6.5 TIME ANNOUNCEMENT {OPTIONAL). 

Equipment shall also be quoted separately for self contained 
time announcing machines in one language. If the text of such 
tones is to be derived form another exchange, the matching, 
amplifying and distribution equipments shall be quoted. 
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ANNEX 5 

• 

SUBSCRIBER LOOP SIGNALLING IN USE IN 
THE PAKISTAN NATIONAL NETWORK 
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SIGNALLING FOR LOCAL EXCHANGE 

LOOP SIGNALLING 

BETWEEN 2 - WIRE SUBS (LOOP) & EX 

1 Calling Subs with pulse train dialling L = EX 

Decadic loop pulses 

a) Normal 10 p.p.s 40 : 60 msec ratio 
with interdigital pause of 800 msec 

b) Special Arrangement Special 20 p.p.s with interdigital 
pause of 800 mse c 

2 Calling subs with push button signalling 
LEX will use v-f signals 
MFC dialling 

PLG 2643 I s sue A 

118 



ANNEX 6 

~~.. . ;.'~- · 

"' 

,. 

... .. 

, .. 

;f 
··"' .1.: 

TONES IN USE IN THE PAKISTAN NATIONAL NETWORK 

(NEW EXCHANGES) 
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s 
No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TABLE FOR TONES 

Name of Tone 

Dial Tone 

Ringing Control Tone 
(Ringing back Tone) 

Ringing Current 

Busy Tone 

Freq in Hz 
450 - 680 

450 Hz 

450 Hz 

25 Hz 

450 Hz 

Time Information Tone 450 Hz 

Ringing current for 450 Hz 
Booth current 

Intrusion Tone 450 Hz 

Recorder Tone 450 Hz 

Call Waiting Tone 450 Hz 

Congestion Tone 450 Hz 

Specific Informat ion 450 Hz 

Pay Tone 450 Hz 

120 

Power/Freq Caden ce 
at ex. where 

.· 
t'one is applied 

- 10 dBmO Continuous 

- 1 0 dBmO 1 sec on 
4 s ec off 

1 sec on 
4 sec off 

- 10 dBmO 0 . 25 sec on 
0.35 sec off 

- 15 dBmO 0 . 5 sec on 
o.s sec off 

- 15 dBmO 1 s ec on 
2 sec off 

- 13 dBmO Burst 0 . 5 sec 
silence 0.2 sec 

- 15 dBmO Burst 0.5 sec 
silence 0 .5 sec 

- 13 dBmO 0.3 sec every 
10 sec 

- 13 dBmO Burst 0.3 sec 
silence 0.8 sec 

- 5 dBmO 1 sec burst 
a f t er every 2 
sec with alter-
native tone 

- 15 dBmO 1 sec burst 
a ft er every 
0.5sec with 
alternative tone 

J 
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Divergenci es between existing T&T CCITT Signalling System 
(Red Book)No. 7 and CCITT Blue Book Recommendations . 
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D~vergencies between existing T&T CCITT Signalling System 
(Red Book) No. 7 and CCITT Blue Book Recommendations. 

1. The T&T CCITT Signa ll i ~g System No. 7 c omp l i es full y wi th the 
CCITT Red Book, but nbt with the Blue Book. The following 
differences have been noted between the exi sting T&T CCITT 
No . 7 Signalling Sys t e m (Red Book) and t he cor respondi ng 
CCITT Blue Book Recommendations. 

a) Several messages are missing in the Mess age Transfer 
Part (MTP) 
See Section 2 for details 

b) Several TUP messages have heading codes which are not 
regarded as spare or reserved for national use. 

2. Message Transfer Part. 
~ 

2.1 The following Blue Book messages are missing in the MTP of 
the T&T CCITT No. 7 Signalling System (Red Book) 

LLT (Link Local Inhibit Test signal) 
HO= 0110: Hl = 0111 
Required for Management --inhibiting test procedure, to 
keep a signalling link unavailable for signalling other 
than test traffic while it under·test by local command. 

LRT (Link Remote Inhibit Test signa l ) 
HO= 0110 : Hl = 1000 
Required for Management -inhibiting test procedure , to 
keep a s ignal l ing l i nk unavailable for signalling other 
tha n test traffic while it under t est by r emote command. 

Red Book SP/STP's should ignore this mes sage. 

TRA (Traffic restart Allowed signal) 
HO= 0111: Hl = 0~01 

Required for Signalling point res tart procedure. This 
procedure allows a graceful increase in message traffic 
at a restarting signalling (as opposed t o a s udden 
increase, whic h may cause probl ems ) . 

Red Book SP/STP's should ignore this mes s age. 

UPU (User Part Unavailable signal) 
HO= 1010 : Hl = 0001 
Required f or ISON. 
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Red Book SP/1.:I'P' s should ignore this,frnessage. 
·r .. ,• ~-

., 
. t 

2.2 Future implementations the CCITT No. 7 Signalling system 
in the T&T network should include these messages. 

2.3 Existing implementations of the CCI* No. 7 Signalling 
System should ignore these messages ' (i:.his point should 
be confirmed with the supplier). 

2.4 Existing implementations of the CCITT No. 7 signalling 
System should be upgraded as soon as possible to include 
these useful and important messages. 

3 Telephone user Part 

3.1 

3.2 

3.3 

The NNM (node-to node) message group, CFM, CPM, CPA, 
CSV, CVM, CRM, CLI, with HO =••1001, used in the T&T 
CCITT No. 7 Signalling System (Red Book) has been 
eliminated from the Blue Book. 

A new message group CNM circuit network management 
message has been added. So far only one message in this 
group, Ace (automatic congestion control), has been 
defined. Obviously ACC is a very useful message and 
should be included. · 

The following national option messages are outside the 
range reserved by CCITT Blue Book for national use. 

a) EHA {End of Hold) Message 

Existing Heading Codes HO= 1100 

Preferred Heading Codes HO= 1100 
(Not in conflict 
with the Blue Book) 

.. 
b) TOS {Trunk Offering Start) Message 

Existing Heading Codes HO= 1100 

Preferred Heading Codes HO= 1100 
(Not in conflict 
with the Blue Book) 

c) TOR (Trunk Offering Reset) Message 
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"- •, Existing Heading Codes 

Preferred Heading Codes 
(Not in conflict 
with the Blue Book) 

t 

HO= 1100 : Hl = 1110 

HO= 1100 : Hl = 0110 

d) SNC (Subscriber Number Change) Message 

Existing Heading Codes HO= 1100 : Hl = 1111 

Preferred Heading Codes HO= 1100 : Hl = 0111 
(Not in conflict 
with the Blue Book) 

e) MPM (Meter Pulse Message) 

Existing Heading Codes HO= 1101 : Hl = 0010 

Preferred Heading Codes HO= 1101 : Hl = 0110 
(Not in conflict 
with the Blue Book) 

Although they do not conflict with messages of the Blue 
Book, they are in conflict with areas which are not 
defined as being reserved for national use in the Blue 
Book. There is therefore no guarantee that future CCITT 
Books will not conflict with them and thus cause 
interworking problems in the future. In fact they may~ 
well be as CCITT would not have reduced the area 
reserved for national use unless there was some prospect 
of using them for other purposes in the future. Even if 
they do not ~ause problems in the immediate future, the 
value and re-levance of these messages in the Pakistan 
network sho~ld be kept under review from time to time. 

It is recommended that all T&T specifications for 
Signalling System No. 7 require compliance with the 
latest version of the CCITT Book, the Blue Book. 

The possibility of changing the existing Red Book 
compliant T&T Signalling System No. 7 to make it comply 
with the Blue Book, especially by the addition of the 
extra useful MTP messages, should be explored with all 
of the digital switch suppliers. 

If the extra costs involved are justifiable, then the 
sooner these changes are carried out, the better. 

' 
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that 11it is to the interest of Administrations that 
·subscribers should not be confused by hearing different tones 
for the same purpose within their national networks11 • This 
principle should be strictly applied in the Pakistan, which 
is not the case at present. 

1. 7 Cost of course is a major consideration. Too great a 
variety of signalling systems requires unproductive but 
complex and costly equipment to translate from one signalling 
" language" to another . There are legal constraints 
particularl y those imposed by international telecommunications 
agreements. • 

1. 8 There are several signalling sys;tems in existence at 
present, and this situation will continue for at least one 
decade more. Therefore the Signalling Plan must ensure a 
smooth transition from the existing situation to the long term 
goal. 

1.8 This Signalling Plan should be read as one with the other 
fundament al technical plans, with which it is closely related. 

2 
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The overall objective of this Signalling Plan is to 
determine the optimal mix of signalling systems which will 
best serve the long-requirements for the Pakistan national 
telecommunications network at economic cost. 

The achieveme nt of this end involves the determination 
· o f the following: i 

~ 

a. Inter-office Signalling S~stems for the long t e rm 

b. 

c . 

User S ignalling Systems for the long-term 

Call Progress Signals/ Tones 

d. PABX Signalling for the long-term 

e. A strategy for the orderly evolution of the 
signalling n e twork from the present sit uation toward 
the long-term objective., 

The problem of ensuring compatible operation of t h e 
various elements in a national tel~communications network is 
complex. This is particularly the c ase with interoff ice 
signalling. Two exchanges connected by a Sig nalling link must 
employ the same signall ing language, and the overall mode of 
operation must be the s ame. 

Communication in the same universal language is just as 
much an ideal for telephone exchanges as it is for human 
beings. There are several signalling languages, fortunately 
relatively few, in use in any one country and conversion from 
one to another is a di ff icul t, unproduc•ti ve, but necessary 
task. There is the refore a conflict between the attractiveness 
of t he i d e al o f minimizing t he number of s ignaling systems and 
the practical economic and t echnical constr aints which must 
be resolved. 

The net work signalling systems -between exchanges and also 
between the equipment and the sub·scriber roust provide the 
necessary and correct information confi dently and quickly, 
Unnecessary information leads to needless complexity and s:ost; 
incorrect information causes c onfusion delay or e rrors as 
does the untrustworthy transmission of information; slow 
signalling will cause the subscriber to lose patience or to 
assume his call is getting nowhere. Moreover the s ignalling 
system must be sufficiently comprehensive and flexible to be 
able to cope with all the necessar y existing a nd future 
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services at ! reasonable. cost. 

2. 6 . The general long-term trend in the Pakistan National 
.Network is towards digitalization. The only signalling system 
which is optimized for providing fast, accurate, error-free, 
secure, fle*ible signalling between digital exchanges at 
reasonable.qost and with all the necessary features is CCITT 
signalling system No. 7. Therefore the long-term future 
signalling network of Pakistan must be based on CCITT No. 7 
signalling. The emphasis in this Signalling Plan is therefore 
very much on CCITT No. 7 Signalling. 

.• 
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3.1 

,I. 

' •,. 
J . 

. ::~· 
,. 

... it . :~ 
Eii§TING SIGNALLING SYSTEMS IN USE. 

The following interexchange signalling systems are in 
use in Pakistan T&T 1 s network at pres•t (1989) or in 
the:v~r¥ near future: · 

•• ~ 
a) · N.ational 

•\. 

, ... 
•A'if 
·, ~ 

Non-CCITT systems (see Annex-4) 

R2 (Analogue) 

R2 (Digital) 

CCITT No. 7 (Red Book Vers ion) 

b) International 

R2 (Analogue) 

CCITT No. 5 

3. 2 The following subscriber line signalling is used at 
present (mid 1990): 

a) Rotary Dials (se~ Annex-5) 

Pulse Rate: 10 + 2 i.p.s 

Make/ Break Ratio: 40/60 
,. 

Interdigital Pulse: 800 ms min. 

b) Multi Frequen_cy Telephones 

In accordance with CCITT Rec. 

3.3 In general, CCITT Tone~ Standards are employed 
throughout Pakistan for new exchanges.( see Annex-6). 
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In addition, according to CCITT Blue Book the following 
Tones are in . use in the T&T Network at the time of its 
compilation (end 1988) and have not been greatly changed since 
that date: 

Tone 

Dial Tone 

Busy 

Ringing 

Frequency 

4 5 0 Hz (approx.) 

400z 

450 Hz. 

4 5 0 Hz. 

400 + 16 l_ Hz . 
3 

Cadence 

Continuous 

0.75 sec .on; 
0.75 s ec. off 

0.4 sec .on; 
0.675 sec. off; 
0.13 sec. on; 
0.17 sec . off 

1 s e c . on 
4 s e c. off 

0.4 sec. on; 
0.2 sec. off; 
0.4 s e c. on; 

2 sec. off. 

Accor ding to CCITT, t he 450 Hz bus y tone (Cadence 
0.4/0. 675/0. 13/0·.17) i s u nique to Pakistan . No othe r country 

;1as this standa r d. -~ 

, ·' . · Having two Dial Tones and two Ringing Tones violates the 
I\ principle that there should b e only one tone for each purpose 

(which may cover several different functions) 

·."'-- At present (mi d 1990 ) the No. 7 signalling syst em is used 
between certain EWSD Exchanges. This signalling s cheme 
c omplies with CCITT Re d Book Recommendati ons but only 
partial ly with the CCITT Recommendat i ons Blue Book 
Recommendations (see Section 5 for details). 

The CCITT Signalling System No. 7 operates at pres ent 
over analogue circuits using 4.8 kbit/s data l i nks. Later with 
the digitalization of t he main transmission systems i n the 
next few years, it will then utilize 64 kbit/s signal l i ng 
links over digital circu its which will op t imize t h e use of 
CCITT Signalling System No. 7 . The proposed CCITT No. 7 
s ignalling network connecting the various futur e EWSD 
excha nges is s h own in Annex-3. 

6 



4. INTEROFFICE SIGNALLING SYSTEMS FOR FUTURE USE IN 
PAKISTAN. 

4.1 General. 

4.1. 1 

4.1.2 

4 .1, 3 

'1 

\ 

In the very long-term, with the transformation of 
the T&T network into an IDN/ISDN, the signalling system 
used throughout national network will be CCITT No. 7 
Signalling. However since it is anticipated that the 
transition· to ION will be of considerable duration, the 
total conversion of the signalling network will also be 
long. 

In the medium to long-term there will still be 
extensive use of CCITT R-2 signalling, and for the quite 
a long time to come several non-CCITT signalling systems 
will continu_e to be employed. This will mean that many 
combinations of signalling conversion will have to be 
carried out at various exchanges. This signalling 
conversion function will gradually be phased out as the 
network advances towards complete digitalization. 

Being the standard signalling of the future in the \ 
Pakistan network, it is essential to have a standard 
specification for CCITT Signalling System No. 7. As the 
latest CCITT Recommendations for Signalling System No. 

,._ 

7 are contained in the CCITT Blue Book, the T&T 
specification should be based on these Blue Book 
Recommendations. With each issue of future CCITT Books, 
this Specification will have to be reviewed by T&T. 

I 
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4.2 

4. 2. 1 

' .· 

.. 
; 

• ; 

specification of Signalling System No. 7. 

General. 

, 

The CCITT Signalling System No. 7 t,sed in the 
Pakistan national and International net~orks shall 
conform to the Recommendations of the lateit CCITT Book 
(currently the Blue Book), especially the Q.700 Series. 
Table 4. 2 .. 1 1 ists the various Functional Parts of CCI TT 
Signalling System No. 7, · showing their relevance or 
otherwise both now and in the future to the' Pakistan 
national network. 

The remainder of this Section specifies the 
requirements for each of these Functional Parts. 

• • 

• 

• 
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Functional -.. 

Message 
Transfer 
Part (MTP) 

Signalling 
Connection 
Control 
Part (SCCP) 

Telephone 
User Part 
(TOP) 

Data User 
Part (DUP) 

ISDN User 
Part (ISUP) 

Transactions 
Capabilities 
Application 
Part (TCAP) 

Operations, 
Adminis,ration 

Part (OAMP) 

Table 4,2.1: 

CCITT Recs. 

Q.701-Q.710 

Q.711-Q.716 

Q.721-Q.725 

x.16 • 

Q,761-Q.766 

Q.771-Q.775 

Q.795 

Relevance to,T&T Network 

Essential. 
various Options to be 
Chosen 
(Bee Section 4.2.2.) 

Not required for TUP, but 
will be needed in future, 

especially for ISDN-up. 

Essential. 
various Options to be 
Chosen 
(See section 4.2.4) 

Not Required, as a Data 
Network supported by 
CCITT No. 7 signalling is 
not envisaged 

Required for future ISDN. 
(See section 4.2.5) 

Required for future ISDN 
(See Section 4.2.6) 

Required for future 
sophisticated 

IDN/ & Maintenance 
ISDN 
(See Section 4.2.7) 

FUNCTIONAL PARTS OF CCITT Jlo. 7 SIGNALLING SYSTEM 
RELEVANT TO T&T TELECOIDluNICATIONS NETWORK . 

(MEDIUM TO LONG TERM) 

Note; MTP and TUP are of immediate relevance to thP. T&T Network. 



,.. 

4.2.2 

4.2.2.1 

4.2.2.2 

4.2.2.3 

Specification of Message Transfer Part (MTP). ·• • The Message Transfer Part of the CCITT Signalling 
syst'ern No. 7 used in the .Pakistan national and 
International networks shall confoW to CCITT Recs. Q. 701 
to Q. 705 of the Blue Book. The chalfges from the Red Book 
(1984) to the Blue Book {1988) sh~uld be incorporated. 
These especially include the following: 

a) Increased capacity of Signalling Information Field 
to 272 Octets. 

b) Inclusion of Signalling Point Restart Procedure 
(Rec. Q704}. 

c) Deletion of Management Blocking Procedure. 

d) Enhanced Signalling link Test (Rec. Q.707) 

e) Incorporation of 
compatibility with 
Recommendations. 

compatibility 
future issues 

mechanism for 
of CCITT No. 7 

f) Timer values as per Recs. Q.703 and 704. 

g) Processor Outage procedures as per Recs.Q.703 and 
Q.704. 

h) User Flow Control Procedures as per Recs. Q.701 and 
Q.704. 

i) Inclusion of Management Inhibiting and Management 
Inhibiting Test procedures. 

j) Signalling Point/ signalling Transfer Point 
Connection, Detection and Handling procedures as 
per Recs. Q.701 and 701. 

In the medium-term (approx. 5 years) the MTP will 
support only the Telephone User Part (TUP). However in 
the longer term the MTP must support ISDN-UP, SCCP, TCAP 
and OMAP as detailed in later sections. Therefore. the MTP 
must be capable of being ·upgraded in the future to 
a ccommodate these f uture requirements. 

The Signalling Data Link (Level 1 functions of MTP) . 
should conform to CCITT Rec. Q. 702 (Blue Book ) . In 
particular, the Signalling Bit Rate will be 64 kbit/s 

10 
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derived from a 2048 kbit/s digital path. Other options 
such as analogue signalling (except for the short-term) 
or bit rates lower than 64 kb!t/s will not used in the 
future for telephone call control applications. The data 
link must be exclusively dedicated to CCITT No. 7 
Signalling, be capable of full duplex operation with bit 
integrity and when entering a digital exchange via a 
multiplex structure, must be switchable as a 
semi-permanent 64 kbit/s channel in the exchange. 

The Signalling Link (Level 2 functions of MTP) 
should conform to CCITT Rec. Q.703 (Blue Book). Except 
for satellite circuits, error correction shall be by the 
basic method for both national and international links. 
For both domestic and international satellite circuits 
using CCITT No. 7 signalling, error correction shall by 
the ·preventive cyclic retransmission method. The various 
signalling link functions (signal unit delimitation , 
signal unit alignment , error detection, error 
correction, initial alignmen~,. signalling link e rror 
monitoring, flow control) shal}tbe as specified in Rec. 
Q. 7 03. The signalling link error monitoring parameters 
shall be as defined for 64 kbits/s. 

Timers shall be adjustable over the full range 
specified in Rec. Q.703, but should be set initi~lly to 
the following values: 

Tl 45 s . 

T2 50 s. 

T2 low 30 s. 
T2 high 100s. 

T3 1.2 s. 

T4n 8.2 s. 

T4e 110 s. 

T5 100 s. 

T6 4 s. 

T7 1 s. 

Pe 0.5 s. 

Pn 8.2 s. 

11 
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4.2.2.5 

.. 

The Signalling Network Functions and Messages (Level 
3 functions of MTP) should conform to CCITT Rec. Q.704 
(Blue Book). Initially the only Level 4 entity with which 
Level 3 will communicate is TUP, but it must be 
extendible to include SCCP, ISUP, TC~P and OMAP in the 
medium term (approx. 5 years). Of various options of Rec. 
Q.704, the following are selected: 

a) The national options of signalling route restricted, 
signalling transfer restricted, multiple congestion 
thresholds, multiple congestion priorities are not 
to be used initially. However to cater for future 
possibilities ( especially ISDN), it should be 
possible to include these facilities later. 

b) Options for Level 3 messages are as follows: 

Service Information Octet. 

Service Indicator 
-----------------
(Ref. Para 14.2.1. of Rec. Q.704) 

Bit D C B A. 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 1 0 0 
0 1 0 1 

0 1 1 0 
0 1 1 1 
l O O 0 

subservice Field 
-----------

used as per para 14.2.1 
used as per para 14.2.1 
Not used initially, but later 
used for SCCP, when ISDN is 
introduced. 

TUP: used. 
Not used initially, but later 
used for ISUP of ISDN. 
Not used. 
Not used. 
Reserved as per para 14.2.l. 

( Ref. Para 14.2,2 of Rec. Q.704) 

Bits A, B spare. 
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4.2.2.6 

Bits D C 

0 0 
1 0 

International Network. 
National Network. 

Other codes spare. 

Heading codes are as per Table 1/Q.704 (Blue Book) 
except that TFR and RSR code are not used. As per CCITT 
Recommendation, Yellow Book codes for TFP and TFA 
acknowledgement are not to be used. 

c) Timers shall be adjustable over the full range 
specified in Rec. Q.704 but should be set initially 
to the following values:-

Time Timers 
----- ------
500 ms T24 

1 sec. Tl, T3, T4, TS, T6, TB, 
T12, T13, T17, 

1.5 sec T2, T7, T16 

2.5 sec. T14, Tl5 

4 sec. Tl9, T20 

20 sec. Tl8 

30 sec. T21 

40 sec. Tl0 

50 sec. Tll 

5 min. T22, T23 
T9 not used. 

The Signalling Network structure shall conform to 
CCITT Rec. Q.705. To comply with these requirements and 
to ensure the adequa~e capacity, availability and 
security of the signalling network, which is extremely 
important as the consequences of signalling failure can 
be very grave, the following engineering rules apply: 

a) Each Signalling Point (SP) in the network when 
practicable shall be connected to a minimum of two 
Signalling Transfer Points (STP). This is especially 
the case in large multi-exchange areas. These 
signalling links shall be wherever possible, be via 
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different Transmission Links. Where two links are 
used, each should be capable of carrying the total 
signalling traffic in the event of failure of the 
other link. 

b) Except for very large routes ( 5 o o + trunks ) 
associated signalling links between local exchanges 
cannot be justified economically. Most local-local 
exchange links will operate in the quasi-associated 
mode. 

c) The International Signalling Points (ISP) are the 
digital gateway exchanges at Islamabad and Karachi. 
Pakistan has been assigned the signalling Area/ 
Network Code (SANC} of 4-020 (See Rec. Q.708) or as 
coded in binary 100 - 10100. The 14 bit binary 
International Signalling Point Codes (ISPC ) for 
Islamabad and Karachi are as follows: 

Digit 
----- N M L K J I H G F E D C B A 

Islamabad 1 a 0 0 0 0 1 0 1 0 0 0 0 1 

Karachi 1 0 0 0 0 0 1 0 1 0 0 0 1 0 

Zone Identification = 4(100) 

Area/ Network Identification = 020 (10100) 

Islamabad ISP identification= 001 

Karachi ISP identification = 010 

d) 

e) 

f) 

For international terrestrial or submarine circuits 
(e.g. UAE cable) Satellite circuits should not be 
used for the supporting signalling 
connection.Equally for national terrestrial 
circuits, satellite circuits should not be used as 
signalling connections. 

All outgoing international calls using CCITT No. 7 
Signalling shall use the Signalling Area/ Network 
Codes {SANC) defined in Annex A of Rec. Q.708. 

One or more 14-digit Destination Point codes must 
be allotted to each exchange with NO. 7 signalling. 
This gives a capacity of over 32,000 signalling 
points. For ease of administration, the signalling 
destination code numbering can be closely related 
to the N.W.D code and allocating one digit to each 
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g) 

h) 

exchange (up to a max. of 16 exchanges). 

For Example: Nok Kundi (0-881-21xxxx) 
1101110001 - 0001. 

Note: Binary 1101110001 = Decimal 881 

The only metropolitan Area of over 16 exchanges 
where numbering scheme will not work are Karachi and 
Lahore. In the case of Karachi a spare code 
(llllllllxxxxxxx) can be used. For example, PECHS 
exchange (Exchange NO. 10) would have a code 
11111111001010. Similarly with Lahore 
(lllllllOxxxxxxx). 

For the purpose of rec. Q.709, Pakistan is 
considered a 11 large 11 country (Max.distance between 
subscriber and gateway exchange of over 1,000 km.) 
The specification of parameters for a hypothetical 
signalling reference connection for both 
link-by-link and end-to-end signalling shall be as 
laid down in Rec. Q.709 (See Table 4.2.2.6.o). 
Within the national network only End-to-End 
Signalling is employed. 

Signalling messages should pass through a minimum 
number of intermediate signalling transfer points. 
In the international signalling network, the number 
of signalling transfer points (STP's) between an 
originating and a destination signalling points 
should not exceed 2 in a normal situation. Within 
the national signalling network, for a national call 
number of national signalling points and STP' s 
should not exceed the limits set down in Rec. Q.709 
for a Large country (max. distance of subscriber to 
gateway is over 1,000 Jan); that is 3STP 1 s mean, 4 
STP 1 s 95% of time. 

i) Routing at each STP will not be affected by the 
message routes used up to the concerned STP. 

j} Where more than one message route is available, 
signalling traffic should be load-shared. 

k) Messages relating to a given user transaction in a 
given direction will be routed over the same 
message route. Messages ,in different directions may 
take different message routes. 

15 
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m) 

The performance parameters specified in Rec.Q.706 
shall be met for national as well as for 
international CCITT No. 7 signalling: 

i) Unavailability of signalling route set: 10 min 
per year 

ii) Undetected Errors: 1 in 1010 

iii) Loss of Mes~ages : 1 in 107 

iv) Messages out of sequence: 1 in 1010 

The national as well as the international CCITT No. 
7 signalling network should be dimensioned and 
configured in ~accordance with the traffic 
calculating methodology and the security and 
availability requirements specified in Rec. Q.706. 

Under normal operating conditions, the No. 7 
signalling network should be used to the maximum 
extent, with entry and exit as near to the 
origination and destination as possible and without 
reentering the No. 7 signalling network once on exit 
has been made. 

n) The simplified MTP specified in Rec.Q.710 can be 
used for small systems (PABX's, remote 
concentrators, etc.), since the full MTP would be 
unnecessarily expensive for small systems. Many of 
the functions of the full MTP are not applicable in 
this simplified version of MTP (as defined in 
section 3 of Rec.710). 
However, of course, PABX's are free to use the full 
MTP, indeed it is preferable that they do so. 

o) Hypothetical Signalling Reference Connection HSRC 
shall comply with Rec. Q.706. see Table 4.2.2.6.o. 
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HSRC National Metwork Pakistan - Lorge Coultry Pakistan-Average Sized Couitry 

---------------- --------------------------- -------------------------
~t/ Erd-to-En:l l il"K-by-l ir4: Erd-to-Erd Li 1'4:-by-L i r4: En:Ho-Erd 

Par.-neter Si!T')ll iru Sig,alliru Sig-,oll iru Sig,alli~ Sig-nllira 
--------- --------------- ------------ ----------- ------------- --------

Mean 95% 

---- . ----
I. N\.IIDCr of STP • s 4 5 

I.Nlllber of Sipllire Points -

C.Nlllber of SPR's 1 2 

D.Wurber of SEP's 

EJ\ax. Delay (lnterriational ~t) 116_ 

-Process i ~ s i npl" 

·Process i rg I ntcns i vc -

• F .!lax, Del oy (Nati one l COOpooent) 1115 _ 

·ProcessirQ Sin-ple 300 430 

-ProccssirQ Intensive 440 640 

,. Overall Delay IIS.(G=1:+2F) 

-Processil"8 Sin-pie -
-Proccs.sif'E'I Intensive 

I. lhavaililbi lity CHirutes/Year) 30 40 

lotes 

-All Values Provisional 

-see Rec. Q. 709 Tables 1-10 

-P~tim Delays rot lnc:lu:Jed 

-Lnavailability of Partia.Jlar Sig,El-
l ing Route set = 10 Mirutcs freer 

l'eBr1 95X Mean 95X 

---- ---- ---- ----
3 4 4 4 

3 3 -

2 3 

390 410 300 410 

600 620 440 620 

1170 1450 900 1270 

1600 2200 . 1320 1900 

20 20 20 20 

- STR=Sig,al ling Transfer Point 

• SEP=Si!J'Sll i~ Erd Point 

Mcm1 95% 

---- ----
4 5 

4 4 

-

520 540 
llOO 620 

1170 1450 

1800 2220 

30 30 

- SPR=Si!J"18ll i~ Points with SOY relay nrcticns 

Meal 

----
6 

2 

340 

480 

900 

1320 

30 

-CCITT recanneo:l that rutbcr of SPlt be kept to 111ini11U11 

-The interMti<nal switchirg antre (lsllffllbad/ 

Korochi) is included in the intcmatiorel cmpcncnt. 

95X 

--
6 

3 

450 
6(;/J 

1180 

1900 

30 

-Halt. N.mrr of sig1al ling nodes fran originating node to ~tinotion node is 18 (50% of c:aTICCti ens} iYld 

23 (951 of cO<TICCtions) ~STP(t)+1*STP(l)•~Sf'1t(N)+1*~(1)+z-s€P(N) N~atiORll: l=lntcr=tiORll 

2 * 4 +1 * 4 +2 * 1 +1 * 2 +2 • 1 = 18 C50X of ~ti~) 

2 * 5 +1 * 4 +2 • 2 +1 * 3 +2 * 1 = Z3 (95% of corncctions) 

·A COU1try with a larger distilflCC th;in 1,000 bl. between an inteM1:ltional switching caitre an:l a slbscribcr 

is ansidcred as of large size for the purposes of CCITT Rec. Q. 709. Thus Pakistan is a large ccu,try 

IJILE 4.2.2.6.g: HYPOTIIETICAL SlGNALLING REFERENCE COINECTIOI (HSRC) M.Hl.ER OF IDl'OIENTS AtE VAL.LE Of PAANETERS 

NATIOIAL & INTERNATICIW. UH'OIENTS OF HSRC 

• I 



4.2.3 Specification of Telephone User Part (TUP) 

4.2.3.1 The Signalling System No. 7 Telephone User Part shall 
comply with CCITT Recs. Q.721-Q.725 (Blue Book) for the 
national telecommunications network as well as for the 
international network. As the TUP will be used in the 
near future in the Pakistan national network, the 
telephone user message codes shall comply with Rec. 

l 

l 

,Q.723 with the following clarifications: 

Bits 

a) Destination and Originating Point codes will be as 
defined earlier in Section 4.2.2.6. f 

b) As only 2048 kbit/ s digital paths are used, the 
Circuit Identification Code allocation will be as 
per para 2.2.J. a of Rec. Q.723. 

c) There are no optional National Labels (para 
2.3/Q.723) for Destination/Originating Point Codes 
and Circuit Identification Codes. 

d) TUP Heading Codes shall be in accordance with Table 
3/Q.723 with the following options: 

i) National Options for Message Group GRM 
(SGB, SGA, SGV, SVA) are not used. 

ii) Certain messages with HO=ll00 which are 
reserved for national use are used as 
described in subsequent paragraph n. 

e) Forward Address Messages (FAM: HO= 0001) 

e .1) Initia l Address Message (IAM :HO~000l:Hl= 0001) 

As per Rec. Q.723 para 3.3.1. with the following 
national options chosen: 

Calling party category 
Spare codes (Blue Book) utilized for 

national use: 

F E D C B A 

0 0 1 0 0 l national operator 
0 0 1 1 l 0 VIP subscriber 
1 0 1 1 0 0 Maintenance Line 
1 0 1 1 0 1 Multiparty Line 
1 0 1 1 1 l Charge Information Request 
1 1 0 0 0 0 IDS Barred Subscribers 
1 1 0 0 0 1 ANI Equipment Trouble 

17 



Message Indicators 

Used in accordance with para 3.3.1.f.of Q.723 
(Blue Book) including bits D,C,G since there 
are satellite circuits in the domestic network; 

Bit L spare. 

Address Signals 

Code 11 and Code 
International usage 
Recommendations. 

l2 
in 

not used 
accordance 

nationally. 
with CCITT 

e.2) Initial Address Message with Addition Information. 
(IAI : HO= 0001: Hl = 0010). 

As per Rec. Q. 723 para 3.3.2. 

Although not required until ISDN Pilot Project, the 
capability should be included in No. 7 Signalling 
system used. 

e.3) Subsequent Address Message (SAM:Ho.= 0001 :Hi= 0011) 

As per Rec. Q.723 para 3.3.3 

Not required until ISDN Pilot Project. 

e.4) Subsequent Address Message with one Signal 
{SAO: HO =0001 : Hl = 0100) 

f) 

As per Rec. Q.723 para 3.3.4. 

Although not required until ISDN Pilot Project, the 
capability should be included in the No. 7 
Signalling System used. 

Forward Set tip Messages (FSM: HO= 0010) 

f.l)General Forward Set Up Message 
(GSM: HO= 0010: Hl = 0001) 

As per Rec.Q.723 para 3.4.1. 

(Including bits 
Indicator) 

18 

c, D, E, F of Response Type 



,'1 

" 

f.2) Continuity Check Message 
(COT :HO= 00010: Hl = 0011) 

f.3) 

g) 

g .1) 

h) 

.h. 1) 

h. 2) 

As per Rec. Q.723 pura 3.4.2. 

Continuity Failure Signal. 
(CCF: HO= 0010 :Hl = 0100) 

As per Rec. Q.723 para 3.4.2. 
.. ·. ~ ' 

Backward Set-Up R~-~r Message. {BSM 

.. .,,·-·::· General Request M . - E/ • 
(GRQ : HO = 0011 :'fi • :Hl = 0001) 

.. 
As per Rec. Q.723 para 3.5.1 

HO= 0011) 

( Including Request Type Indicators D,E,F and the 
capability of using~f later for ISDN Pilot Project). 

Successful Backward Set-Up Information Messages 
(SBM: HO= 0100) 

Address Complete Message 
(ACM: HO= 0100 : ''.fil = 0001) 

As per Rec. Q,723 para, 3.6.1. 
(Including Message Indicator Bit D) 

Charge Message 
(CHG: HO= 0100 Hli= 0010) 

As per Rec. Q.723 para. 3.6.2. and annex-A, initially 
only the Charge Band Message (Ref.Q.723 para A4.l.l) is 
required but there should be the capability to expand the 
charging messages at a later date to include Explicit 
Charging Indication ( A4.l.2) and other messages, Tariff 
Change (A4,2), Collection Charging (A4.3), Charging 
Confirmation (A4.4), Acknowledgement Message (A4.5) for 
which Header Code HO=O000 is provisionally reserved. 

\ 
i) Unsuccessful Backward Set-Up Information Messages. 

i.l) Simple (UBM : HO= 0101) Unsuccessful Backward Set-Up 
Information Message. 

(HO= 0101 : Hl = 1111) 
~ 

As per Rec. Q. 723 para, 3.7.2). 

j) Ca~l Supervision Message (CSM :HO= 0110) 

As per Rec. Q.723 para 3.8 

19 
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k) Circuit supervision Message (CCM :HO= 0111) 

As per Rec. Q.723 para 3.9. 

1) Circuit Group Supervision Message { GRM: HO -1000) 
As per Rec. Q. 723 para 3. 10 
National Options SGB, SBA, SGU, SUA not used. 
Message Group HO= 1001 not used. 

m) Circuit Network Management Messages 
(CNM: HO -1001: Hl -0001) 

Automatic Control Information Message 
(ACC : HO =1001: Hl -0001) 

As per Rec. Q.723 para 3.11.1) 

n) Subscriber Facility Messages, (National Options Utilized 
(HO= 1100) 

See Annex 1 of this Signalling Plan. 
Selected Messages for Pakistan National Application. 

n.l) Trunk Offering Start Message 
(TOS : HO= 1100 : Hl = 0101) 

n.2) Trunk Offering Reset Message 
(TOR: HO= 1100 : Hl = 0110) 

n.3) Subscriber Numbering Change 
(SNC: HO= 1100 : Hl = 0111) 

n.4) Forced Release 
(FRL: HO= 1100 : Hl = 0100) 

n.5) Meter Pulse Message 
(MPM: HO= 1100 : Hl : 1010). 

The functions, formats and codes of these messages are 
defined in "Telephone Signalling: An Overview 11 (See Annex 
1} • 

Note:- This represents a change in Hl codes from that shown 
in Annex-1: Heading Code Allocation for the TUP 
within the national network of Pakistan, (Telephone 
Signalling: An Overview ) because the Blue Book does 
not allow the previously defined codes as a national 
option. 

20 
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4.2.3.2. Signalling procedures within the national CCITT No. 7 
Signalling Network shall comply with Rec . Q.724 (Blue 
Book). Interworking with other signalling systems shall 
be in accordance with Section 5. Timers shall be 
adjustable over the full range wherever a range is 
specified in Rec . Q.724 paras 13.2.2. and 15.3. 

Initially these adjustable timers should be set as follows: 

2 Sec. TS 
:: · 

4 s~c. T9 

8 Sec. T3, T4 , TG , T12, Tl5, Tl8, T21 
T26,T28, 'f32, T38, T40, TUe 2 

12 Sec. Tl 

25 sec. T2 

2 Min TlO 

Other timers (T7, Tll, Tl3, Tl4, Tl7, Tl9, T20, T22, T23, T24, 
T27, T29, · T30, T31, T33, T35, T36, T37, T39, T41) are not 
adjustable and shall be set to the values specified in Q. 724 
Section 15.3. 

'· 

-_, 
21 
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4. 2. 4 

4.2.4.1 

4.2 . 4.2 

specification of Signalling Connection 

i 

Control Part 
{ SCCP) • 

Since the SCCP is.not used at present in conjunction with 
TUP, thare will be no initial requirement in Pakistan. 
However with the introduction of ISDN and the 
possibility in the long term of other User Parts Types 
A and B or other SCCP users, the SCCP will be required. 

The specification of SCCP in the Blue Book leaves many 
important aspects unresolved (see Appendix to Rec . 
Q. 711). Since ISDN will not be in~roduced before the 
publication of the next CCITT Book (i993) , the SCCP will 
not be required before that date. The SCCP should comply 
with Recs. Q. 711- Q.716 as updated in 1 993. This 
specification must be revised by T&T as soon as the next 
CCITT Book becomes available. 

4.2 . 4.3. For the ISDN pilot project, a relatively simple set of 
services has been proposed i11i,· the Report on 
Digitalization Strategy. The · introduction of 
connectionless services (such as packet switching via 
D-Channel} is not envisaged. 

) . 2.4.4 

Only the b as ic connect'ion-oriented class of service 
(c lass 2) i s required. Classes 0 ,1,3 are not required. 
Th e SCCP mess ages for class 2 defined in Rec . Q. 712 
should be used. Other messages are irrelevant (Data Form 
2, Expedited Data, Expedited Data Acknowledgement, Reset 
Confirm, Reset Request, Unitdata, Unitdata service) .The 
seep Formats and Codes for these messages defined in Rec. 
Q.712 should be used, bearing the following 
simplifications in ~ind: 

•• 
a) Translation by SCCP not required , so the global 

title Indicator= 0001 (Para . 3.4.2.3) 

b) SCCP messages not relevant to class 2 are omitted 
(see list above). 

c) Protocol class parameter set to 0010 (Para 3.6) 

The SCCP Procedures and SCCP Performa~ces shall comply 
with those specifications of Rec.Q . 716 relevant to 
Protocol class 2. 

Later with the Commercial I ntroduction of ISDN, the 
s ubsequent addition of further classes of service and 
user Parts, it will be ne cessary to expand the 
specification of the SCCP in line with Recommendations 
of future CCITT Books . 

22 
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4.2.5 

4.2.5.1 

specification of ISDN User Part. 

General 

While ISON capabilities are not required for the 
immediate future, it is essential that the CC~TT No. 7 
Signalling System be capable of being expanded in (fhe me dium 
term to include such capabilities. 1. 

4.2 . 5 .2 Signalling Procedures for ISDN. 
$ 
~ • 

Supplementary S e r vices shall comply with Rec. Q.730 for the 
ISDN Pilot Project and the subsequent ISDN Commercial 
~ntroduction wi th the following clarifications: 

·"' ' 
a) User-to-User Information (Up to 128 octets). 

b) Closed User Group (CUG) supplementary service, while not 
r e quire d for Pilot Project or Initial Commercial 
I ntroduction , will be•required later and CUG Data will 
b e administered on a decentral ized basis at.the local 
excha ng e . 

c) Calling Line Identification Presentation (CLIP) and 
Calling Line Identification Restriction (CLIR) 
Supplementary Services will not be required initially, 
but will be required later. 

• The Ca l ling Line Identity (CLI) will 
Initi al Address Message ( IAM) . The 
national options related to CLIR 
initia lly: 

be included in the 
followin- various 
a re not :"'requi r ed 

• 

l 

d) 

Override category (Rec. Q.730 para 4:2.2.1) 

Restrict CLI to destination network (Rec. Q. 
7 3 0 para 4.2.2.2 and 4. 2 .2.3). 

No presentati on of CLI on Forw~rded Ca ll 
(Rec . Q.730 para 4.5.2) . 

CLIR in connection with a CUG 

DDI procedures are in accordance with Rec. Q. 7 30 
Section 5 . The l ocal excha n g e knows the number of 
DOI dig i ts required national ly_ (6 o r 7 digits). 

e) All types of call Forwarding specified in Rec. Q.730 
are required: 

Call Forwar ding uncond i tional 

2 3 
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Cnll Forwarding Busy ~ 
- Network Detcrrniried User Busy 

and 
- User Determined User Busy. 

Call Forwarding No Reply. 

A maximum of two forwardings are permitted in each case. , 
The ISDN User Part (ISUP) shall comply with CCITT Recs. 
Q. 761- Q.766 ( Blue Book) with the following 
clarifications. The ISDN shall support the basic bearer 
service and also those supple~entary services which are 
detailed in the previous Section 4.2.5.2. 

The guidelines for specifying new protocols for future 
enhancements specified in Q.762 should be strictly 
adhered to for future updates. In order to ensure 
ndequc:1t.c service continuity, the inclusion of a new 
protoco1 v2rsion into one part of a network should be 
t:.ransp,-1rc:1': lo l.:hc reminder of the nct·work. Compatib~c 
jntc;_"v,ur_-Li.nq bc-:::.wecn protocol versions is optimized by 
ndher-inq to the following guidelines when specifying a 
new verc:;_i.o;,: 

1) Existing protocol elements, i.e. procedures, 
messages, parameters and codes, should not be 
changed unless a protocol error needs to be 
corrected or it becomes necessary to change the 
operation of the service that is being supported by 
thc protocol. 

--2) The semantics of a :message, a pararne\:er or of a 
fi~ld within a parameter should not be changed. 

J) Established rules for the formatting and encoding 
messages should not be modified. 

4) The addition of parameters to the mandatory part of 
an existing message should not be allowed. If 
n,=:,~•:::lcd, a ne.',.,r message should'/de f ine.d conta.ining the 
'.:-::::,.: 1.-i:,d :;c:t of existing ,H1•·,nc._,, rnca1datory pa.r0.:ncters. 

-~,., ,:., : ,. , 1·<11-.ic:: 0 _r- ir,uy be addc!d to an cxi sting mes sage a.s 
i urnJ u:.:; it is allocated to the optional part. of the 

1-:\CSSi:l(JC. 

6) The addition of new octets to an existing mandatory 
fixed length parameter should be avoided. If needed, 
a new optional parameter should be defined 
containir:g the desired set of existing and new 
informiltion fields. 

7, 4 
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7) 

8) 

.. 

7hc s8qlience of fields in an existing variab:::..e 
length pi.rarr.eter should remain unchanged. New fields 
rn~y be aCdcd at the end of the existing sequence of 
p,,:~::in-,c:tc:c :-ielcs. If a chc.1.nge in the sequence of 
\J .. ;·i.u;1ct:.c: :_· ;: i.c lc1s is requ .i. red, c1 -.n~w paramete:::-- sho--.ld 
1:,' li::: i Li"),_·(,. ' 

'fh(.-) a:u zeros code point shou);.d be used exclusively 
to in,cJ.icate an unallocated (sp'arc) or insignificant 
vnlu~ of a parameter field. This avoids an all zeros 
code, sent by one protocol version as a spare value, 
to be interpreted as a significant value in another 
version . 

All o~ the Mnndatory Parameters specified in Table 
l/Q.762 shall be provided. The :optional parameters 
specified there in shall be provided or not provided as 
shown in Table 1.2.5.5. 

Notes on Table 4.2.5.5 . 

l,f 
l • 

. ' i, 

'1' .... 

L 

N 

-= 

t:ot ,"\ppl icable 

r:<.1:1dc1t.cry (CCITT) 

Ro~~ired in T&T National Network 

Required, if Tariff Structure requires it. 

No~ ~eauired initially; recuired later. 
~ ~ 

Not: ~cquired . 

~: 

., 
.. 
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4.2.5.6 The ISUP Formats and Codes shall comply with Rec. 763 
with the following clarifi cations: 

4.2.5.7 

a) 

b) 

c) 

d) 

e) 

f) 

.' -~Ir).-. 
There are no message type codes or parameter name 
codes for national use which are not included in 
Rec. Q. 763. 

The Reserved Message Co~es (Red Book Version) are 
not used: Sec Table 3/Q •• 763. 
(00001010; 00001011; 00001111: 00100010; 
00100011; 0000100101; 00100110) 

National use options for message types: 

Loop Back Acknowledgement, 
circuit Identification Code 
used. 

Overload, Unequipped 
(Table 23/Q.763) are 

Delayed Release (Table 21/Q.723) is not used. 

Parameters (Table 4/Q. 7 2 3) are required as specified 
in previous section 4 . 2 . 5.5. 

User-to-User Information can be up to 128 octets. 

Fields ~ith unrecognized codes shall have default 
interpretations when interpretable in accordance 
with Table A - 1/Q. 763 Messages with uninterpretable 
fields (Table A-2/Q.763) shall be discarded. ' . 

Signalling Procedu.res shall comply with Rec . Q. 764 with 
the following clarifications: 

a) Connection Types. Required Initially are: 

- Speech 

- 64 kbit/ s unrestricted. 

- 3.1 kHz Audio 

-Alternate speech/64 kbit/ s unrestricted/speech 

Other connection types may be required later and the 
signalling system should be capable o f being 
upgraded appropriately. 

b) Charg ing (where applicable) begins on answer, never 
before answer. 

c) There is only one public ISDN carrier in Pakistan 

...,.., 



4.2.5.8 

...... 

' ·'-. 

(T&T) . 

d) The method used to minimize the occurence of dual 
seizure of bothway trunks in the national network 
is an opposite order of·selection at each exchange 
of a bothway circuit group (CCITT Method 1) ~-

e) For· ISDN end-to-end signalling, the 
method (ISDN user part . end-to-end 
conn~ction) is used. The signalling 
Control Part (SCCP) method is not used. 

pass-along 
signalling 
Connection 

f) Timers should be adjustable over the full range 
specified in Annex A/ Rec. Q.- 764. Initially the 
values should be set as follows: 

Time Timer · 
----- -----
500 ms T29 

2 sec. T24 
5 sec. TlO 
8 sec. Tl, T4, T12, _ Tl4, Tl6, 

Tl8,T20, T22, T30 
10 sec. T28 
12 sec. TB, T3~, T34 
18 sec. Tll 
25 sec. T7 

1 min T5, Tl3, T15, Tl7, T19, 
T21, T23 

2 min T26 
3 min T2, T3 
4 min T24 
6 min T31 

-The Performance Objectives specified in Rec. Q. 766 for 
ISDN Application apply. In the Blue Book, only very 
general performance objectives are specified, but in 
future versions of the CCITT Book it is expected that 
this subject will be specified .i.n much greater detail and 
the signalling plan should be revised and aligned with 
these future CCITT Books when published. 

··:· · . 
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Specif ic::ation of Transaction Capabilities Application 
Part (TCAP) . 

, 
TCAP will be required -in the long term. It is not 
required at. present nor for the ISDN Pilot Project 
nor for the . initial Commercial Introduction of ISDN. 
When used TCAP shall conform to the Q.77x series of 

Recommendation ( Blue Book ) · and any .. CCITT No. 7 
Signalling system introduced must be capable of ·being 
expanded to include TCAP. 

I~ is not possible at this time to be very specific 
. about the requirements of .TCAP. A likely future 
scenario is shown in Table 4. 2. 6. 2. The ·ccITT NO. 7 
Signalling System must be sufficiently versatil.e to 
include these and other Requirements and also new 
specifications in future CCITT Books. 
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'l)SERVICES 
.:J 

·-r- · 

'x------- ·. . 
!· Connectionless Network Service ii (Basic service) 

:1:· · . C~mnection- Oriented Network Service 

!1 
,.: 

CLASS OF SERVICE· 

··Cl ass 
'!-cl ass 
1l c1ass 
'1 class 

1 : both success & failure reported 
2 : only Failure reported 
3 : only success reported 
4 : Neither success nor failure 

reported 
j 

DIALOGUE 
' ~·-------
'1 

'rStructured 

·lunstructured 
\ 
~AG CLASS 

1
--------

1 • 

Universal 
!·Application Wide 
:f ontext Specific 
r rivate Use 

'. ENGTH OF TCAP INFORMATION ELEMENT CONTENT 

Requirement 

--· --------
I 

L 

L 
I 
L 
N 

I 

L 

I 
I 
L 
N 

I . 

r · -----------------------------------------11' 

Short Form I 
Long Form I 
1Indef inite Form L 

~ote: I = Requi red for initial. introduction of TCAP ( 199.7 +) 
l L = Required for later extension of TCAP (2000 +) 

,-, l N = Not Required 

\BLE 4. 2. 6. 2 : MAI~ CHARACTERISTICS OF TCAP AND ITS. FUTURE 
•·· :;! APPLICATION IN PAKISTAN T&T NETWORK 

tj 
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4.2.7 

4.2.7.1 

4.2.7.i 

4.2.7.3 

:1 

I 

Specification of Operations, Maintenance 
Administration Part (OMAP). 

OMAP will be required in the long term. When used 
OMAP shall conform to Rec_. Q. 795 and any CCITT No. 
7 · Signalling System introduced must be capable of 
being expanded to- include OMAP. _ Since OMAP uses the 
services of TCAP, it will be introduced either 
simultaneousty with or subsequent to TCAP. 

and 

As with TCAP, it is · not possible at this stage to be 
very specific .about the requirements of OMAP. A 
likely future ·scenario is shown in Taple 4.2.7.2. 
The CCITT No. 7 signalling system ~ust be sufficiently 
versatile. to include these and other requirements and 
a1·so ·new specifications in future CCITT Books. 

The Monitoring and Measurements performed by OMAP sha11· 
conform to Rec. Q.791 (Blue Book). The ltlonitoring 
measurement of performance,availability, 
utiiization, accessibility of signalling links, routes 
link and route sets of MTP and also of SCCP shall conform 
to Tables 1-9/Q. 791. Prior to introduction of OMAP, other 
methods of monitoring and measuring MTP parameters will­
have to be used. These methods should be determined in 
accordance with the recon11nendations of . the switch 
manufacturer. 
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TRANSFER CATEGORIES 

-Connectionless Service 

~-connection Oriented Service 

MANAGEMENT OF ROUTING DATA 

-Single Mode 

-Multiple Mode 

FUNCTIONS 

, .• -creation 

-Modification 

1
-neletion 

l·Interrogatioh 

.(-Activation 
• ;j 

Loeactivation 
:I· 
~ ., 
•"!tTP ROUTING VERIFICATION MESSAGES 

l
~rhese message~ are as per Rec.Q. 795 Sections 2 & 8 

·MTP Routing Verification Test (MRVT) 

1MTP Routing Verification Acknow;Ledgement (MRVA) 

{MTP Routing Verification Result ( MRVR)· 

Rote: 

l 
R = Required 
L = Required Later 
PL= Possible required later .. 

R 

PL 

R 

L 

R 

R 

R 

R 

R 

R 

'IABLE 

1. 

4.2.7.2 : MAIN CHARACT~RISTICS OF OMAP AND ITS FUTURE 
APPLICATION IN PAKISTAN NATIONAL NETWORK 

t 

i 
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Test Specification. 

The Test Specificatio~ defined in CCITT Recs. Q.78x 
( Blue Book) shall be applied to any CCITT NO. 7 
signalling system introduced into the Pakistan 
National Network for use in the national and 
int~rnational network. Validation tests shall first 
be performed and .then, when validated, cqmpatibility 
tests shall be performed. For compatibility testing 
of international No. 7 sigpalling links., appropriate 
arrangements shall be made with the corresponding 
overseas administration. 

The Blue Book only covers test specification for MTP 
·and TUP. Future CCITT Book Recommendations for Testing 
of ISUP, TCAP, SCCP and OMAP should be applied at the 
appropriate time when test specifications for these 
parts are defined. 

. . 
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5.1 

INTERWORKING OF SIGNALLING SYSTEMS 

CCITT.Signalling System. 

Each digital exchange shall be capable of providing the 
necessary interworking functions for the CCITT signalling 
system to which it will be connected as follows:-

Exchange 

; 

Gateway . . 
·I' •• 

Tra~sit, Tandem, Local 

~ 

CCITT Signalling 

R-2 (analogue and digital) 
No. 5, No. 7. 

R-2 (analogue and digital) 
No.7 

The interworking of these CCITT signalling systems shall 
comply with CCITT Rec. series 6xx (Sec. Table 5.1). 

5.2 In addition to CCITT Signalling System, there are var:i,ous 
other signalling systems in use in the Pakistan national 
network (see Section 3 for details ) and will be for the 
medium-term f,iture (up to year 20.00). Certain specific 
exchanges must be capable of providing the necessary 
interworking functions. ,· 

5.3 The CCITT No. 7 Signalling System with ISUP shall be capable 
of interworking wit the Digital Subscriber system No. 1 (see 
CCITT Rec. Q920 - 940). 

5.4 The national PSTN will be required and the national ISDN may 
be required to interwork wit mobile systems, especially the 
public land mobile network. Interworking shall be in 
accordance with CCITT Recs. Q.1000 -1032. 

· 5. 5 

5.5.l 

ISDN Interworking. 
4 

~he national IS]¥l will be required to interwork with a 
variety of other networks: 

1) 

2) 

The national Public Switched Telephone 
Network (PSTN) 
The national ·packet Switched Public Data 
Networ~ ( PSPDN) 

- Initially Minimum I .ntegration Scenario 
(Rec. I. 462) 

- Later Maximum . Int,egration Scenario. ~. 

·-'· 
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CCITT 
Interworking Combinationn Recommendation 
------------------------- ---------------
No. 5 to No. 7 (TUP) Q. 653 
NO. 5 to R-2 Q. 645 
No. 7 (TUP) to NO. 5 Q. 662 
NO. 7 (TUP) to No. 7 (TUP) Q. 664 
No. 7 (TUP) to R-2 Q. 666 
R-2 to NO. 5 Q. 682 
R-2 to No. 7 (TUP) Q. 684 

Note; All interworking combinatiqns of CCITT signalling systems 
shall comply with the· relevant CCITT Recommendation related to 
Interworking as specified as spec:ified herein. 

5.5.2 

5.5.3 

3) 
4) 
5) 

6) 
7) 

The national Telex Network. 
Other ISDN's (of other Administrations). 
Specialized Service Provider. 

a) Within.the National Network. 
b) outside the ·National Network. 

Service providers located in Pakistan 
service providers located outside pakistan. 

(Possibly) The public Land. Mobile Network. 
Other (Dedicated Network, possibly in long-term 
B-ISON, etc. 

The interworking functions (IWF) may be witin the ISDN 
or in the other network or in both. For PSTN, Telex these 
IWF will be within ISDN. 

The-interworking functions shall comply with the relevant 
CCITT Recommendations (Blue Book) especially with the 
I.500 series (I.500: I.510; I.511; I.515; I.520; I.530; 
I.540; I.550; I.560); I.310; I.324; I.340; X.31; X.81; 
X.300; X.301. 
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6. EVOLUTION OF THE INTEROFFICE SIGNALLING NETWORK. 

6 .1 The Pakistan nationa;I. signalling network will evolve in a 
series of stages from the present mainly analogue signalling 
network to the long-term future all digital network with only 
CCITT No. 7 signalling (See Figures PLG-2685 and PLG-
2686 A-E) . This evolutionary process will be long, in the 
region of 20 years, with various intermediate steps as 
described below. 

6.2 The first step is from the present network with loop 
signalling, R-2 analogue and digital, CCITT No. 5 
internationally to CCITT Signalling System No. 7 signalling 
as the new signalling network for digital switches. This new 
signalling network has recently started, based on Red Book 
Recommendations, using 4.8 kbit/s data links via modems over 
analogue cnannels operating in either the Associated or 
Quasi-Associate<J Mode. However the use of such low-speed links 
reduces the performance of the No. 7 signalling network, which 
is optimized for use at 64 kbit/s. · 

6.3 The second step therefore will be the introduction of 64 
kbit/s using the mainly digital transmission systems which 
will be in place about year 1993. This No. 7 signalling system 
should also be aligned with the Blue Book, to take 
advantage of the improvements in the system and also to 
permit at some stage about 1995 the introduction of an ISDN 
Pilot Project. Depending on the size of the route, signalling 
may be either in the quasi-associated mode or alternatively 
for large routes, in the associated mode. 

6.4 The third step will come with the commercial introduction of 
ISDN (about 1996), which will require CCITT No. 7 signalling 
fully equipped with the necessary functional parts for ISDN 
working (ISUP, TCAP, SCCP) in addition to the basic MTP and 
TUP parts. The Interworking Functions (IWF) necessary to allow 
the ISDN to interface wit the telephone and other networks 
would be located with the ISDN. At about the same time OMAP, 
for superior operations, maintenance and administration 
performance of the network, should be added. 



~.!11..' ,., .. ,.,.-•-oli<'I , , 

; 

I "'I 

J 

IJ 
I ~ 

J 

I l 
11 

J 

I ., 
i ,~ 

-, 
i 

__j 

.... 
I 

_j 

-' 

-, 
I 

...J 

I -' 

~ 

' _, 

I -

,-
I -

,f~ 

C 7/BB/A/64 ~C7/88/A/64 

0 , 
/ "" .¥ 

C7/BB/QA/61, IIWF 

R20 
l \ 
ID \\R 2A 

I --b-----6 
- - ~ 2A R2D D 

R 20 

C) MEDIUM TERM SI G NA L LIN c; NETWORK I 1993) 

C 7/88/A/&4 

I 
I 

C 7/89/A/61. 

C 71/A 

ISDN 

I \ 
f12D / I \R2A 

L C71/QA 

- ·-

ID \ 
I \ 

D-~2A 

R2D 

D) LONG TERM SIGNALLING NETWORK (1996) 

C7/B8/A/6~ C7188) A/61.. 
I SON 

I 
C7/ 88/A/6L. C7/BB/Mi~I 

I 
I 

., 
1 1

C7/80/aA/64 Llc11Ei31ti.+~~ C71/0A 
& ~. -- - ---- .. . - - - ----- - -

E) VERY LONG TERt-1 SIGNALLING NETWORK { 2003) 

isue lln'1tioL I Drown 
No, Dote FIGURE 6.1. 

" 
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INTERNATIONAL 

INTERNATIONAL 
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FIGURE 6.8 SIGNALLING LINKS VIA SATELLITE 
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O = Oecadic Signalling 

IWF= Interworking Function 

R2A= CCITT R-2 Signalling System (Analogue) 

R2D= CCITT R-2 Signalling System (Digital) 

C7/RB/A/4.8 = CCITT Red Book Signalling System No. 7 Associated 
Mode with 4.8. kbit/s digital signalling link 

C7/RB/QA/4. 8= 

C7 BB/A/64 = 

C7 BB/QA/ 64 = 

CCITT Red Book Signalling system No. 7 Associated 
Quasi-Associated Mode wlth 4.8 kbit/s digital 
Signalling link 

CCITT Blue Book Signalling System No. 7 Associated 
Mode with 64 kbit/s digital signalling link · 

CCITT Blue Book Signalling System No. 7 Quasi­
Associated Mode with 64 kbit/s digital signalling 
l ink 

' . 
C7 I = CCITT Blue Book Signalling System No. 7 with MTP, TUP, ISUP 

TCAP, SCCP 

KEY TO FIGURE 6.1 (PLG-2685 & PLG-2686) A -E 

39 
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6.5 In the very long term the last step foreseeabie at 
present will be that the existing systems other than C7 
such as decadic, R-2 etc. will be phased out gradually 
and eventually only be CCITT No. 7 signalling will 
remain . Different functional parts of CCITT No. 7 
signalling will be utilized depending on the application. 
There will be TUP at all exchanges and ISUP, TCAP, SCCP at 
those centres where ISDN is required. Also PABX and 
concentrator signalling would be the reduced version of CCITT 
No. 7 signalling specified by CCITT for such small systems. 
OMAP will also be introduced in this best phase. 

6.6 Similarly the existing international signalling systems,CCITT 
R-2 and CCITT No. 5, will gradually be phased out. The 
digitalization of these international signalling link, using 
digital techniques such as IDR,. will make the use of CCITT No. 
7 signalling both economically and technically very 
attractive. Whenever a digital Route to a foreign 
administration to be activated·, arrangements should be made 
wherever possible to utilize CCITT No. 7 signalling (either 
associated mode or quasi-associated mode with only TUP or 
al terna ti vely TUP, ISUP, ISUP, SCCP) • Validation tests and 
compatibility tests in accordance with CCITT Rec. series 78x 
will have to be performed in cooperation with the 
corresponding overseas administration before putting these 
CCITT No. signalling links into service. 

6. 7 For DOMSAT Links, in the long-term these will be digital using 
CCITT No. 7 Signalling.However during the short and mediwn 
terms they will be analogue, for. which the only CCITT 
specified signalling system is the 11Semi-Compelled and 
Non-Compelled Multifrequency Interregister signalling for 
National Satellite Applications based on System R 2 
Interregister Signalling" (see Fascicle V.4 - Suppl. No.7 -
Blue Book). Conventional R-2 compelled signalling cannot be 
used ·over satellite as the delays with signals being 
interchanged to and from would be prohibitive.The 
Semi-compelled method is more closely related to conventional 
R~2 . than with the Non- compelled method,- so it is cheaper, -but 
de:l:a1fi are ... ionger and can be unacceptable with a network 
which' extensively uses satellites. In the Pakistan network, 
.the Non-compelled method is better with the exchanges at both 
.ends of a satellite link capable of sending an~ receivip_g non­
compelled signals and, whare necessary, of interworking 
with other signalling with other signalling system. 

' ,. 
: 6.B· · Figure 6.8 (PLG-6297) shows the evolution of· signalling over 

, . . satellite., both national and international, initially over 
analogue channels, later over digital channels. 
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To implement the long-term No. 7 signalling network which 
causing minimal disruption.to the existing signalling 
systems and avoiding unnecessary expense in interworking 
and signalling conversion equipment the · following 
guidelines should be followed: 

a) All new digital exchanges should be capable of 
utilizing No. 7 signalling, Blue Book version, as 
specified in detail in Section 4. 

b) For most digital exchanges, TOP will be the only 
user part employed for the foreseeable future. 
Nevertheless to cater for ISDN requirements for the 
long-term, the design of including ISUP, TCAP, 
SCCP, OMAP economically. 

c) New digital exchanges should be capable of 
incorporating DSSI functions. (See Section 7) 

d) New digital exchanges should be capable of 
i,nterworking with all of the existing signalling 
systems (various combinations of non-CCITT, R-2 
(analogue/digital)/non-compelled, No.5 to which it 
will be connected. Inte1_Working between CCITT 
standardized signalling systems shall be in 
accordance with the coding scheme defined (see 
Section 4.2.2.6.e.) 

e) '.-: Existing digital exchanges: with No. 7 signalling 
(either reduced version or'Red Book version) should 
be aligned with Blue Book · version. As the 
differences between Red Book and Blue versions of 
MTP and TUP are not great, there should not be great 
difficulty provided this process of alignment with 
Blue Book is carried out soon. 

f) 

g) 

h) 

For areas where there wil~~ be demand for ISDN 
services (mainly government/ commerical areas of 
Karachi, Islamabad / Ra~pindi, Lahore) the 
subscriber loop distance ff.i~ the exchange should 
not exceed the maximum dista~ce limitation for ISDN 
loop signalling (Approx. 5 Jon). 

Existing exchanges utilizing No. 7 signalling over 
analogue facilities using ~8 kbit/ s modems should 
be converted to 64 kbit/s operation as soon as 
qigital links become available. 

t_ ,.:i.. ,-. _ ••...- ~•• . , ""1 I 

The CCITT No. 7 signalling network should be 
utilized to the maximum extent possible, in view 
of its superiority over other signalling system. For 

.... '-----•--!-- ,.,_ ., .. ...... ,:i ,..+,l,,o,,. c'4n-n::i11inrr 
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systems, the No. 7 signalling network should be 
entered at a point as close as possible to the 
originating subscriber and exited at a point 
as close as possible to the destination subscriber. · 
Within the national network, no call should be 
allowed to exit and later reenter No. 7 signalling 
network. 

The configuration of the No. 7 signalling network 
is non-hierarchical. 

All digital transit and tandem exchanges should be 
capable of acting as signalling tr nsit a1~ laaiem 
.exobangoe eliou1d ~a oapa~1a of as4;irt1J as ei~Balling 
transfer points (STP). 

As international routes become digitalized, No. 7 
signalling should be introduced. Procedures defined 
by CCITT for testing, verifying and activating such 
No . 7 international links with other Administrations 
should be followed. For the purposes of Rec. Q. 709 
and the values/ parameters specified- therein, 
Pakistan is to be considered a 11large11 country. 
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7 . SUBSCRIBER LOOP SIGNALLING. 

t,1 
( · 

,I 

7.1 

7.2 

7 . 2.1 

i 
· 7.2.2 

7. 2. 3 

The decadic and mul tifrequency subscriber loop signalling 
which exists at present (see Section 3) will continue to exist 
for the foreseeable future. The vast majority of subscribers 
will require only basic telephone service·, with or without 
supplementary services. For these subscribers, the existing 
standards will suffice. 

Digital Subscriber Signalling. 

The advent digital telephone and of ISDN. will require 
completely new subscriber loop signalling.The Interface 
Structures and Access Capabilities of ISDN user-network 
interfaces should comply with Rec. 1.412 and other 
related Recommendations of Blue Book. 

The Interfaces and Interface structures permitted by the 
Blue Book are: 

a) Basic Interface Structure 

2B + D (B=64 kbit/s; D=l6 kbit/s) 

b) Primary Rate Interface Structure 

i) Hll channel structure 
1,536 kbit/s, based on u.s. digital hierarchy, 
Not applicable in Pakistan. 

ii) H12 channel structure. 

iii) 

;• 

iv) 

Applicable in Pakistan 

nB + D Where n ~ 30 unless signalling is 
provided in another interface, when n = 31 may 
be allowed. 
B = 64 kbit/s; D = 64 kbit/s. 

nHo + D Where n ~ 5 
Ho= 386 kbit/s; D = 64 kbit/s. 

Also appropriate mixtures of Band Ho channels are 
allowed. 

The Basic User Network Interface should conform to the 
appropriate CCITT Recommendations with certain 
qualifications ( as listed in the referred Tables): 

.. .. 
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Basic Access CCITT Rec. Remarks. 
------------ ---------- --------
Layer 1 Spec. 1.430 See table 7.2.A 

Data Link Layer 
Spec. Q,920, Q.921 See Table 7.2.B 

Network Layer 
Spec. Q.930 - Q.940 See Table 7.2.C 

The Primary U_ser Network Interface should conform to the 
appropriate CCITT Recommendations with certain 
qualifications: 

Primary Access 
-------------
Layer 1 Spec. 

Data Link Layer 
Spec. 

Network Layer 
Spec. 

CCITT Rec. 
-----
1.431 

Q.920, Q.921 

Q.930 - Q.940 

Remarks 
-------
See Table 7.2.D 

See Table 7.2.B 

See Table 7.2.C 
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NOTES ON TABLES 7.2.A-C 

Table 7.2.A is intended only to. select Options available 
under Rec. I. 430. It does not allow any non-compliance 
with Rec.I.430 

Table 7.2.B is intended only to select Options available 
under Recs. Q. 920 and Q.921. It does not allow any 
non-compliance with Recs. Q920 and Q.921. 

Certain Options permissible under CCITT Red Book are 
not allowed under Blue Book (Single Frame Acknowledged 
Operation; Modulo a Operation). Therefore they are not 
to be used. 

Table 7.2.C based on CCITT Red Book; requires rey1s1on 
when Blue Book becomes available. It is understood that 
there will be several important additions and amendments 
in the Blue Book and that the DSSI will be fully aligned 
with CCITT No. 7 Signalling, which is not the case in the 
red Book. 
In Table 7.2.C.l: 

R =Provision required for Circuit-Mode Connections 

A~Also used for Temporary User-User Signalling Connections 

B=Also used for Permanent User-user Signalling Connections 

C=Also used for X.25 via D-Channel (Later Requirement) 

D=Also used for X.25 via B-Channel 
See Table 1 / Q. 931 

In Table 7.2.C.2 L= required Later 

M=Mandatory ( CCITT) 

N=Not required 

O=Option possible required later 

R~Required 

Table 7.2.C is intended only to select options available 
under Rec. Q. 931. If does not allow any non-compliance 
with Rec. Q.931. 

Table 7.2.D is intended only to select Options available 
under Rec. I.431. It ~oes not allow any non-compliance 
with Rec. I.4.31. 
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I. 430 para 

4.5 

5.3 
6.2.2 

6.3.3 

6.6.2 

9 

option 
------
Connecting Cord part 
of Interface Wiring 
TE Polarity 

Wiring Polarity 

Q-Channel/Q-bits 

NT Configurations 

Power Feeding 

Remarks 
-------

Not Aplicabe 

Not across Interface 
Reversal of Wiring 

Polarity allowed. All 
NT & TE should allow 
Reversal. 
Not used initially, 

but re~red late;-. 

-short Passive Bus 
(Fixed Timing) 

-Short Passive Bus 
(Adaptive Timeing) 

-Extended Passive Bus 

-Point-to-Point 

Power Sources/ Sinks 
1 & 2 not provided 

TABLE 7.2.A: BASIC USER-NETWORK INTERFACE - LAYER 1 SPECIFICATION 
( CCITTT Rec. 1.430) 
OPTIONS SELECTED 
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Paragraph 
Q.920 Q.921 

4 . 3 

2.3 

3. 6. ).2 
5.4 

Appendix 
IV 

5.3.3.1 

5.3.5.1 

5.5.1.2 
5.9.8 

5.8.l 

Appendix I 

5.9 

5.10.1 

Annex A 

OPTION REMARKS 

Unacknowledged Information Transfer 
which is unacknowledged 

at L2 (except broadcast) should be acknowledged 
at a higher level or by Layer Management and 
appropriate error recovery procedures used 

Support of LAPB 
by D-Channel 

Automatic Negotiation 
of Data Link Layer 
Parameters (XID) 
Command/ Response) 

Multiple TEI 
Assignment 
verification 

TEI identity 
verifyprocedure 

fornetworkand 
user equipment 

Timer T 203 

Retransmission of 
REJ 
Response Frames 

Not required initially, 
but need later. 

Required 

Required 

Required 

Required (See 5.10.1 
bel™} 

Required 

system Parameters Values shall be 
adjustable over a 
wide range, but 

initially are set to the values/ default 
values specified in Q. 921/ para. 5.9 

Data Link Layer 
Monitor Function 

Point-to-~oi.nt 
Signalling 
connection (L3) .. 

Required 

TEI-0 when this LJ 
connection is needed 

Appendix 
III 

OptionalBasic Deactivation Procedures with 
Access Deactivation MPH- DEACTIVATION - IND 

Primitive applies. 
TABLE 7.2. B: ISDN USER - NETWORK INTERFACE DATA LINK LAYER 
DIGITAL SUBSCRIBER SIGNALLING SYSTEM NO. 1 (DSSI) DATA LINK LAYER 
Recs. Q.920 - Q. 921 OPTIONS SELECTED 
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Messages 
--------
Call Establishment Messages 

-ALERTing 
-CALL PROCeeding 
-CONNect · 
-CONNect ACKnowledge 
-SETUP 
-SETUP ACKnowledge 

Call ~nfonnation Phase Message 
-RESurne 
-RESume ACKnowledge 
-REsume REJect 
-SUSPend 
-SUSPend ACKnowledge 
-SUSP!;!nd REJect 
-USER INFOrmation 

Call Disestablishment Messages 
-DETach. 
-DETach ACKnowledge 
-DIS Connect 
-RELease 
-RELease COMplete 

Miscell~neous Messages 
-CANCel 
-CANCel ACKnowledge 
-CANC REJect 
-CONgestion CONtrol 
-FACility 
-FACility ACKnowledge 
-FACility REJect 
-INFOnnation 
-REGister 
-REGister ACKnowledge 
-REGister REJect 
-STATUS 

Notes 

R,A,D 
R,A,D 
R,A,D 
R,A,D 
R,A,C , D 
R,A 

R 
R 
R 
R 
R 
R 
R,A,B 

R,D 
R,D 
R,A,D 
R,A,C,D 
R,A,C,D 

R 
R 
R 
R,A,B 
R 
R 
R 
R,D 
R 
R 
R 
R,A,B,C,D 

TABLE 7.2.C.1: MESSAGES FOR ISDN CONNECTIONS (Rec. Q. 931) 
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Information Element Provision Remarks Rec.Q.931 
------------------- ----
Single Octet 
Information Elements 

-Reserved R 
-Shift M 
-More Data o 

-congestion M 
Level 

Variable Length 
Information Elements 

-Bearer Capability M 

-cause R 

-connected R 
Address 

-Call Identity R 
-call State M 
-Channel R 

Identification 

-CCITT Standardized R 
Facilities 

-Network Specific. o 
Facilities 

-Terminal R 
Capabilities 

-Display R 
-Keypad L 
-KeypadEcho L 
-Signal R 
-Switchhook R 

-origination Address R 
-Destination Address R 
-Redirecting Address R 
-Transit Network N 

Selection 
-Lower Layer 

Compatibility 
L 

-Higher Layer 
Compatibility 

N 

-user-User R 
Information 

Coded 000 initially 4.5.2/3/4 
Other codes needed later 
Not Used Initially 4.5.19 
Possible later 
Only two states used 4.5.ll 
initially (RR,RNR) .Others later 

-CCITT coding only 4.5.5 
-No 3.1/7/15kHz or video 

requirement initially •· 
-64kbit/s rate initially 
-SkHz integrity and service 
data unit integrity initially 

-Q.931 L3 Protocol only '• 
initially.~ .25 later 

-CUG Causes (53, 55 ,86, 87) 4.5.8 
not used initially; later 

-Required • 4.5.12 
• 

-Required 4.5.6 
-Required 4.5.7 
-only Basic & Primary 4.5.10 

(with B-Channels) initially 
others later. 

-Basic Facilities Required 4.5.9 
Full Range Later 
Not Required initially 4.5.20 

Possible Later 

-Required 
-Required Later 
-Required Later 
-Required 
-Required 
-Required 
-Required 

. -Required 
-Not Required 

-Required Later 

4.5.25 

4.5.14 
4.5.16 
4.5.17 
4.5.23 
4.5.24 
4,5.13 
4.2.21 
4.2.22 
4.2.26 

4.2.18 
40 

-NotRequired, except 4.2.15 
perhaps in very long-term 
-Required 4.2.27 

m"I\ n-r M ""'7 "" .,.... " • ...,..,,.T"'"l"'T"''•' mT """" ~,.. ,.,,. r,,...-. .. ,....- - ....., ...- - -•• • •- - - • ---
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I.431 
para. Option 

r 
' .. 

4 

5 

r'nterface at 1544 kbit/s.,;. 

Interface at 2048 kbit/s : 

S-Channel 
Ho-Channel 
Hll-Channel 
Hl2-Channel 

5.2.3 Sa bits (positions 5,6,7) 

5.2.4.2 Time Slot 16 Assignment 

5.9.2 CRC Processing in the 
5.9 . 2.2.2. 

Transmissi~n Link 

Safety Requirements 

Interchange 

Power Feeding across 
Interface 

·~ 

Remarks 
-------
Not Applicable 

Applicable 

Required 
Required Later 
Not Required 
Required Later ,.~ 
Not .Assigned, but may be 

used in future. 
When not used for D-Channel. 

maybeassignedtoB-Channel. 
Utilized as per para. 

Protection against Short­
Circuit,Overload, 

of Wires required. Also ISO 

Publication 950 applies. 

Not Applicable 

TABLE 7.2~0: PRIMARY USER-NETWORK INTERFACE - LAYER 1 
SPECIFICATION (CCITT Rec. 1.431) . 

OPTIONS SELECTED 

.• 
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7.2.4 

7.2.5. 

;J) .. 
' 

Terminal Equipment, other than standardized. ISDN 
terminals with Basi•c or Primary Access, can aiso be 
.supported by ISDN provided they comply ~ith the 
appropriate CCITT Recommendations. Terminal·• adaptors 

.' (TA) are required for this function. . "' 

Terminal Equipment · Relevant CCITT ~c. 

x.21, x.21 bis, x.20 

Packet Mode 

v-series Modems 

x. 30 

x. 30 

v.110 

~­., 
. ;) 

.{ 

The responsibi~ity for compliance with! these 
ReC'Ommendations will depend on T&T policy, r~•r~ing 
ISDN terminal equipment. · ~ · 
a) If the customer buys this own TE and AT, the 

responsibility for ensuring ·the correct R, sand T 
interfaces is his • 

b) If T&T supplies the TE and TA equipment, the _ 
responsibility will be T&T's 

Most Administrations allow the customer to buy his own 
ISDN terminals, to give him greater choices to·$uit his. 
own particular application, to eliminate the need for the 
Administration to carry stocks of a wide variety of 
expensive equipment (Approx. Rs. 50,000 per ISDN 
terminal) and to avoid the problems of maintaining a wide 
range of very sophisticated customer apparatus. With 
this approach, as long as the User Network 
Interfaces are correct, the Administration is not 
concerned with the optional details of the customers and 
the headaches of maintenance. ~ 

It should be noted that certain access channels (E 
channel) and access-capabilities ( B+D, D) permitted the 
CCITT Red Book are no longer allowed in the Blue Book 
and therefore should not be used. 

.. ,. 

;; •• 
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8. TONES. 

8 . 1 It is of the utmost importance that custoraers and operators, 
both nationally-and internationally, be able to distinguish 
the various tones used and their significant:e. Therefore tones 
should be standardized in line with international norms. 
Strange or unusual tones should be avoided. 

8 . 2 As audible tones are the main means by which the equipment can 
convey information to the customer about progress (or 
otherwise) of a call, they are as impor;tant e-lement of a 
signall..;i.ng plan and must be specified. Recorded announcements 
can also perform some of these functions, but in the vast 
majority of cases tones are the only information conveyed to 
the customer. 

8.3 Tones should be in accordance with CCITT Rec. Series 
E. 18X (See Annex-2). Existing tones in he Paki~tan 

national telecommunications network are within 
11 accepted 11 limits, as defined by CCITT. However all 

future tones generated by new switching equipment 
should comply with the tighter CCITT 11 recomrnended 11 

limits for tones. • 

J 8. 4 Tones should be standardized as much as pos~ible to: ... 
J 
J 
J. 

:~ 

J 
8.5 

1 

':' 

.• 
• 

' . 

l) Achieve uniformity in the quality of audible tones. 

2) Minimize customer and operatorJieonfusion as to the 
meaning of audible tones. 

3) Ensure Foreign Customer Recognition of Pakistan 
Tones. 

4) Enable machine recognition of audible tones. 

5) To minimize interference 
signalling tones. 

with rnultifrequency 

This means that the frequency, cadence and level of 
tones should be standardized. ~ 

According to CCITT Blue Book (Fascicle II-Suppl. No. 2) there 
are two Ringing Tones and two Busy Tones in Pakistan: 

i) Ringing Tone 

or 

ii) Busy Tone 

450Hz 

400+162/3Hz 

400 Hz 
sec.off 

53 

l ~ec. on.4 sec. off. 

0.4sec. on/ 0.2 off 
/0. 4 sec on/2 sec off 

0. 7 5sec on /0 .• 7 5 



• 

or 

This situation 
acceptable and 
confusion. Only 
used. 

~ 

450 Hz 

i. 

0.4 sec.on/0.675 sec off 
/0.13 sec on/0.17 sec off 

where there are different tones is not 
should be rationalized to avoid customer 

th~ first of each pair of tones should be . 

Specification of Tones. 

The following specification ·shculd be applied to tones 
(Note: * indicates a tone that does not exist at 
present, but should be provided): 

54 
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T.one 

Dial 

Frequency (Hz) 

450 

Cadence 
-------

Continuous 

RingingTone450 1.sec. on 
4 sec. off 

0.75 sec.on 
0.75 sec. off 

Remarks 
-------

Existing Tones comply. 

Not to be specified by T&T 

Not required. 

Not required. 

Within CCITT recommended 
limits. 

Within ,cc ITT 
recommended limits. 

Congestion 450 
Tone. 

0.25 sec. on Often no special 

Special 
Information 
Tone (Three 
Successive 
Tones) 

950 
1400 
1800 

~ Warning Tone 1400 

Intrusion Tone 

call waiting 450 
tone. 

450 

Pay Tone 

Payphone 

330 ms tone 
1 sec. silence 

350 ms pulse 
every 15 sec. 

100 ms on 
200 ms off 
200 ms on 
10 s. off 

55 

conge~ion tone exists 
at present. 
CCITT recommended that 
such a tone should be 

provided. 

Not used at present 

CCITT Recommended. 

As per warning tone. 
> 

Should be provided at 
exchanges where the 

call waiting service 
is provided 

Not specified by CCITT 
provided in T&T 
network. 

Not specified by CCITT, 
Provided. 

Not specified by CCITT 

·;-~~ 1,,~ 
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Recogni;tion 
Tone. ·, 

ComfortTone -

Tone on Hold 

Record Tone 

Positive 
·Indication 
Tone. 

Negativ.e 
Indication 
Tone. 

.._ 

Provid.ed. 

Not specified by CCITT 
but should be 
provJ.ded to assure 
cali:er that call is 
being processed. 

As per comfort tone. 

As per warning tone. 

As per comfort tone. 

As per congestion tone . 

. •. 
Tone level of - 10 + 2dBmo applies in all cases. 

,_, 
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ANNEX 1 
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,, .• . 
: ... 

SELECTED MESSAGES FOR PAKISTAN NATIONAL APPLICATIONS 

Extract from "Telephone Signalling: An Overview11 

Reference 1 

.. 
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ANNEX 1 
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SEL~CTED MESSAGES FOR PAKISTAN NATIONAL APPLICATIONS 

Note: Header Codes Hl should be changed to comply with 
CCITT Blue Book issued later, as follows: 

Message Old Hl Code Revised Hl Code 
---- - -- ----------- ---------------
MPM 0010 1010 
FRL • 1100 0100 
TOS 1101 0101 
TOR 1110 0110 
SNC 1111 0111 

SELECTED MESSAGES FOR NATIONAL APPLICATIONS 

METER PULSE MESSAGE (MPM) 

Function: 

• ..• 

This message is used in connection with charging by periodic pulse 
,metering. The. message contains only one metering pulse. 

Message format and code: 

;{umber of 
'Metering 
pulses 

4 

DCB A 
-------
Tariff 
Indicator 

4 

Heading 
Code Hl 

4 

Heading Label 
Code HO 

4 40 

Transmission direction>>>>>> 

following codes are used in the fields of the MPM: 

Label: as per CCITT REc. o.723 para. 2.2 
The heading codes are coded: HO=llOO, Hl=OOlO 
Tariff Indicator, not used, fixed coded DCBA= 0000 

'd) The number of metering pulses included in the message 
~xpressed as following: ... 

0001 1 metering pulse 

is 

'the number of metering pulses is coded 0000 a signalling alarm 
given and the call is released. 

•. 59 



FORCED RELEASE SIGNAL (FRL) 

Function: 

As soon as the clear back time supervision expires the supervising 
trunk exchange (charging point) sends in backward direction a FRL. 
On receipt. of the FRL each preceding exchange will repeat the 
FRL-signal in backward direction. The originating local exchange Las 
to transmit an appropriate tone or announcement the calling party 
and to releas~ the connection. In case the interwording with a 
channel associated signalling system a corresponding forced release 
signal will be sent to the respective incoming trunk. 

Message format and code: 

Heading 
Code Hl 

4 

Heading 
Code HO 

4 

Label 

4 

Transmission direction >>>>>> 

The following codes are used in the fields of the FRL: 

a) Label: as per CCITT Rec. Q 723 para. 2.2 

b) The heading codes are coded; HO=ll00, Hl-1100 

~ : 
.. :·:.f 

60 

.-,4' 



TRUNK OFFERING START SIGNAL (TOS) 

Function: 

ATOS will be sent in forward direction from the exchange where the 
operator is allocated, in order to switch through to the busy party 
(parallel connection). The message causes in all exchanges involved 
the cancelling of the National trunk time supervision, which was 
started after receipt of the address complete message (ACM). 
The exchange where the called party is connected to provide the 
parallel connection. 

Message format and code 

- ---------------------------------------------------
Heading 
Code Hl 

Heading 
Code HO 

Label 

- ----------------------
4 4 40 

~ 

Transmission direction>>>>> 

The following codes are used in the fields of the TOS: 

a) Label: as per CCITT Rec.Q.723 para. 2.2 
b) The heading codes ar coded: HO=ll00, Hl=ll0l 

,. 
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TRUNK OFFERING RELEASE SIGNAL (TOR) 

Function; 

A TOR will be sent from the exchange where the operator is 
allocated ..;in order to release the parallel connection set-up by 
means of the trunk offering signal (TOS). If the called subscriber 
has answered during trunk offering, the associated exchange will 
send the answer signal unqualified (ANU) immediately after the receipt of• TOR. 

Message format and code; 

--- --------------------
Heading 
Code Hl 

-------------------
Heading 
Code HO 

Label 

--------------------------------
4 4 40 

Transmission direction<<<<<<<<<< 

The following codes are used in the fields of TOR: 

a) Label: as per Rec. Q.723 para 2.2. 

b) The heading codes are coded: Hl-1100, Hl=lllO 
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SUBSCRIBER NUMBER CHANGED (SNC) 

Function: 

The terminating exchange sends this message in backward direction, 
if the called party is put into the state "Changed number". 

Message format and code: 

----------------------------------
----------------------------------
Heading 
Code Hl 

Heading 
Code HO 

Label 

---------------------------------
4 4 40 

. 

Transmission direction<<<<<<<<<<<< 

The following codes are used in the fields of SNC: 

a) Label: as per Rec. Q.723 para 2.2. 
b) The heading code~. are coded : HO=ll00, Hl=llll 
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ANNEX 2 
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-· 

TONES FOR USE IN NATIONAL SIGNALLING SYSTEMS 

Fascicle 11.2 CCITT Blue Book Section 7 
Recommendations Nos. E.180-184 
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