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GINERAL TICHHICAL'RIQUIRBMEH~S 
FOR PCM-l ARD PCM-4 SVBSCRIBKR SYSTEMS 

fu.. I~hnidal Cbatacteri1~!g~ QI Log1i ixohang91 
Loop Reaietano• including telephone ~•t 

Insulation resiatanoe het.w~en wir•• of ~•irt 

Power aupply Voltage for Eric1•on/Siemens exchanges 
(AXE-10)/(!;WSD) 

Ring•r 1ign&l fr•quenoy; 

Ringer signal voltage, 

Dial pulse frequency: 

Dial tons or B~1y:tone frequency: 

Dial ton• or B~•Y tone voltage: 

Pul•• St~inq r•tio: nominal 

Local lxohanqe Toleranoet 

L. Tegbnig&l Chgraruriatic• 21 i11,~nona Sets 

DC R••iatancie, 

Pul••: String ratio: nominal 

Deviation allCW$dl 

Minimum ringing signal voltaget 

Source: O.T,E 

Date1 March 1992 

l 1,000 0 

~ 10,000 MG/Km 

60V :t: 6V de 

2.5 H~ ± 8115 

35V - 80V.rms 

10 ppti t 1 pps 

425 - 450 Hz 

0,32V - 10Vrma 

1.6/1 (61.5% / 38,5~ 

1.9/1 - 1.3/1 

< 400 g 

1,6/1 (61.S~ / 38.5% 

1.9/1 -' 1.4/1 

25V ... 90Vrms 

I pr ., 
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1. Iptrod\lQ.tion 

8 April 1991 , 

This signalling protocol spectfieation is based on docum~nt 
717.10,001 dated 22th October 1990 iseueQ br T~lecom 
Pcrtug1l. The sighalling protocol used ia the two bit line code 
in acccrdane• with table !-VIII of annex II. Modifications have 
~••n m•de te reflect the diff~rences between operating with a PBX 
and operatin~ with an announc~mvnt machine. This eignalling 
protoool is fer use with the Li1bon exch~nge eyatem until.further 
notice. 

The ~ignalling protoeol it int.ended to allow cOOUl\Uilication 
between fiJ~XlCAu~ anc an QXchange provid!n1 a premium r~te 
a.nnounoement service. 

The eiwnalling i& carri•d o~t in timeolot 1G of the serial data 
stteam1 in th• channel associated mode in aooo~dance with CCITT 
recommendation G. 704 . This provides four bits of signallii:ig datn 
per channel, the•, b, c and d bitg, in both directions. The 
signalling f~om the. exchanie, the torw~rd direction, utilis~~ th~ 
a and h bits, th~ remaining bits Qro get to pre-d•fin~d vdlUQs, 
The signalling from FLEXICALt, the backward direQtion, utilises 
the a and b bits, the r&rnaining bits are set to pre-defined 
values, .r~EXICALL is not configured to generate calls, it only 
rQC~ives inco~ing traffic. 

Th@ bit valu•• for •ach ei~ntlling state aro defined in the 
signall .1.ng f!ltat4i tablo. 'rh• 1Hqu•nc:• of •ignall1n9 11tate1 and the 
critical timings are defined in the operational raquirQments. 
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2.1 

2.2 

2,3 

2,4 

Any change of statt ~hall not be ~ecognized as a change of 
st~te until e minimum period of 10 ms hae elapsed. 

Ant change of state shall be recognized as a change of state 
within a maximum period of 15 ms. 

Fe~ •ny change of •~ate th~t ~equixes both ~i9nallin9 bits 
to changg simultaneously PtEXlCALL 1hall ensure that·the 
tima differerice between the two bite changing h•$ a maximum 
period of 2 ma. 

Dijting tne initialisation stage FLEXtCALL shall tran•mit the 
Blocking aignal (state 10) in all JO signalling channels. 

2,5 When initialisation is ~ornplet~, the link ie esta~lished ar.d 
FtEXICAL!,, is ready to r~~~t.,,..~ incoming ealls th•n FLEXICAtt 
shall tr~n,mit the OeMblocking signal (state 9) in •ll 30 
signalling channels. 

2.6 A request for a servic$ to be transmitted in a channel 
timeslot i~ initiat~d by the exchange sendtn; the Seize 
5i;nal (1tat1 2), 

2.7 

2.Q 

2.9 

(

AftQr recognition of a valid Stize -signal FLIXICALL shall 
t~spond with the Seize Acknowledge signal (state 3) within a 
maxlmum period of 20 ms. 

-~ 

~he ~x~hange shall th0n ;•nd ~ digit~ by d~cadic signalling. 
Th~ first diqit $h&ll be the mo~t signifio&nt. Each digit 
9hall consist of n break tigntle, e~eh aeparat•d by a make 
sign•l, For ~iqit 1 n shall be 1, for digit 2 n shall be 2 
and so on to digit Q where n shall ba ~. For digit On shall 
be 10. 

Tbe break tignal (state 4a) shall hav• a minimum period of 
15 ms and a maximum period Of 200 ms. - -· 

2.10 The make signal (state 4b) sball hava a minimum pe:iod of 
15 ms and• ma1timum _pe.r;-iod ot ZOO ms. 
~ 0-..._ 

2.11 Aft•r at least one valid break 1ignal has been detected a 
mab signal with a minimum period of 205 ms shall signify 

-=m-end of the f il:'8~ ~ 

2.12 

2.13 

AftQ~ the st~rt of the nth digit,1.e at least on• valid 
b~tak signal has beett detected,~ mak@ Signa~ with~ minim'llltl 
period ol 20S ms ahall signify th~- ena of tnQ nth a~git. 

·~ --JV' 

Once all the digits hav~ been received then 1i the sarvice 
~elected by th~ recetved digits 1s ava11•~lt FLEXICAL,w shall 
r&spond with ring tone (section s.1) in the co~responding 
audio channel within a maximum. period of ,t. 1eoond. After the 
~efin~d number of ring cycl•a have be•n oompleted the ring 
ton@ shall stop and thQ service ghall start in the audio 

l9fJU0 S Pa91 6 3423-32020•32-4 
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channel. FLEXICALL shall respond with the Answer signal 
(state S) within a maximum period of SO ms after the service ·----s~arts. 

2,14 Whilst the ~nnouneemP-nt is in progtQs~, Ep9~oh (~tate G), if 
a Clear Forward s19nal (~t~te 7) is ~~ceived then FLEX!CAtt 
shall t~.tminate the announcement and respond with the Clear 
Back signal (1tate 8). ~h~ Clear Forward signal ~hall be 
recogni~ea as a bre•k signal of gr~ater then 20s ms. 

2.1~ FLEX!CALL shall then prepare the ehannel to receive a new 
eall, Once FLIXlCALL is ready to receive a n$w call in that 
channel it t!ahall respond with the Rlllt!as• Guard signal 
(state 9) atter a minimum pRriod of 250 ms. 

2,16fhould the announcement tQrminate before a Claar Forward 
$1gnal (state 7) has b~Qn r~cAiv•d th•n PLEXICALL shall sen~ 
the Clear !ae signal (state 8) and prepa~e the ohannel to 
rece ve a new call. 

2,17 Whe exchange shall respond with th~ Clear Forward signal 
(atate 1). Once FLEXICA.LL has d~tected th9 Clear Forward 
signal (state 7) •n~ ia ready tQ receive a new oall in that 
chann•l it •h•ll roQpon~ with th• Relo&~o Guard Gign•l 
(state g) after a miniml,),ffi p~riod of 250 ms. ------2.18 Once all tbt diqita have baen received then if the service 
selected by the receiv~d digits i• not av~ilable tLEXlCALt 
shall respo~d with number unobt1ina~lo tone (section 5.l) in 
the eorreapondin9 ~udlo channe w n a maxi~urn p$riod of 1 
aeeond. FLEXICALt shall ~hen wait for Clear ForwarQ {state 
7) to be received from the exch1nge before clearing the 
channel to receive• new ~all by sending the Idle si9n~l 
( state l ) . ~ 

2.19 Should• Clea: Forward aignal (at~t~ 7) be :~ceived ofter 
the s~i3e Acknowl~ag~ signal (state 3) hA~ be$n ~ent but 
befote the AnswGr signal (state 5). has been sent then 
FLIXICALL 1hall respond with the Idle signal (state 1) 
within 20 ms. The Clear rorward signal ohall be r@cognized 
as A. br9a'.k tlignal of greatgr then 20S ms, 

i,20 Should FLEX!CAL~ develop a fault that affects th~ provision 
of service• th•n th• blocking •i9nal (state 10) ~hall be 
$int in all l0 siqnalli~g chann~ls. 

2,21 Should FLEXICA~L d~velop a fault that affect, the provision 
of servicaa in an individual channel than the blocking 
signal (state 10) shall ~a sent in that signalling channel. 

2.22 If an error is det•eted durin9 the signalling phase, out of 
sequenoe etates, incorr~ct states, incorrtct timings or too 
many ui1;:1it pul~e• t.hen FLEXICALt, ::;hall J:espond .by 
tran~mitting nW1\.ber unobtainable tone in the a~~io channel 
and Idle (ltato 1) in the signalling cha.nnel, FLEXICAt,L 
,hall then wait for Clear Forward (state 7) tc be received 
from the exchanqt before olearing the ch1nnel to receive a 
new call. 

"",. __ --- .... --- ---
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2.23 If insuffiQient digits are reeeived t0 determine a serviee 
then the ~all will be aasum$d to have failed after a maximum 
pe~iod of l.Q._seconde aft~r the last bteak pulee was 
received. Ft,IXICALL shall respond by sending number 
unobtainable tone in the audio ehann~l and Idle (state 1) in 
the signalling channel. FLEXICALL shall then Wa1t for Clear 
Forwa:rd (staf:.q 7) to N rac:eivecl from th• ex1;he.nge before 
olaari~g the channQl for a ~ew c~ll. 

2.24 During spee~h (state 6) FLEXICALL shall not rQSpond to any 
signalling state other than Clear Forw~rd (state 7) or 
Tranam!seion ·rault (state 11) e.g. any charging/metering 
sii~•lling •ta.t.es reee1ived shall bl) ignor~d. 

2.25 Should J'LEXICALL recive th• Transmi,aion Fault signal (atate 
11) at any time on any channel it shall imtnediately respond 
with th• Blo<:1king signf.l ($tate 10) in that channel. Any 
serviee in pro9re1c shall bg teminated. When the Idle 

·• 1gna.l (state l) is received from the exchehge P'LEXICALL 
shall reepond with the ~eleaae Guard •ignal (state 9) wh~n 
it is rqady tQ aocept a eall in that channel. 
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s. ca1i Prom11 tADi5 

s . 1 ~.1ng tone 
Frequeney1 

L$Vtl: 

Hal!'ffl.onic•; 

eadenee: 

425 +/- l~ Hz 

~12 dBmO +/~ 3 dB 

3cd les$ than -18dl3m. 
oth•r• less than -29dBm 

1000 •/• 100 ms ton• 
sooo +/- soo ms pause 

s. a ltumb9r u_n0Jat;,4izabl• tone 
rrequenoy: 

Levelt 

Harmon1cs: 

Cadance: 

425 +/- 15 Hi 

~12 dBmC +/- 3 dB 

3rd le$E than -18dBm 
others less than ~29dBm 

200 ~/- 20 mg tone 
200 +/- io ms pause 

I 1_, , "t 

f :J,.) ;i ::.11 1 r k 1:i, l 1 

P. 1'.~ 
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Seize 

S•izt A~knowledgt 

Decad.ic Pulaing 

,- j a. 'Sr•ak 

- /_ b. Me.k1;1 
.... 

speeeh 

Cl.ear Forward 

a. Clear Back 

FrQIO. Exc:hang_e 

ro- o. 
0 0 

0 

0 

0 

l o __ 0 

1 0 · 
-~ - ·· 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

l 

1 

1 

l 

X O O 1 

9. De-blocking (Idle) 1 0 0 1 
~•1•••• ouard 

10. Slo<:king 1 0 0 l 

11. Transmission Fault 1 1 0 l 

. . , ... ~ 
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IL:QID_ FLE:SICALL 
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0 . l w --·c. 

0 1 

X 1 

l l 

0 

0 

0 

0 

0 

0 

· O 

0 

1 0 0 

1 

1 

1 

l 

1 

1 

l 

l 

l 

1 

X X O 1 
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De-blocking 

IHocking 

Cleat Back 

Clear Forward 

Relaas• auard 
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Idle 

Seize (Call) 

Aekno.tledge 

Oecadic Pulsing 
First Digit 

Deeadic Pulsing 
Second Digit 

Deceld.ic Nls~ng 
nth I>igit 

Valid Service 

Yes s~nd aing Tone 

Answer 

Speech 

Cl.ear Forward 

Clear Bacx t., ~~k~ 
Is~ 

f;elease Guar~ 




