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~FOREHORD

projections for the 1986-1990 time frame. This data is intendsd to enhance

' the US government 5 readwneas for quick response to a request by Pakistan

tor rommunicat10ns-electron1c (C- E) support in the event of nationat

‘,disasters and/or civilian requests for assistance. An overall assessment
- of the interoperability.of Pakistan's communicationsﬁnetworks‘with‘tho e of
the United States ATACS, DCS and TRI-TAC systems is presented. Pecommenda-
‘Q'txons are g1ven for overcoming 1dent1f1ed technval def1c1enc1es.

 111

_Mf:This report conta1ns a compilation of the major cxviTian commun1cam}f,;
tions networks operated by the Islamic Republic of Pakistan., Unclassified "f :
information on Pakistan' s m111tary cmwnunibatians networks is not avai?ab?e;:ﬁf“,‘,;"
o fqr “this report.‘ The report covers both the current time period " and k
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CHAPT‘-’R I 4
ﬂARRATIVE ASSESSMENT

Extfc'ur‘w'e

\9 Th1s repor't contams a compﬂatmn of tre magor mdigenous civitian

commumcatwns ‘networks operatmg in the Islamic Repubhc of Pakistan and =~

: '*f':fassesses the mteroperamhty of these networks with those of the United
States ATACS, DCS, and TRI-TAC systems, The data reported in this volume

" were acquired from a number of US Government Agencies, CONUS technical

o Hbraries,; the ‘Library 'of' Congress, and equip'nent manufacturers, Sixty

- percent of the reference documente cited were published dumng 1980-1982

" and the remaining forty percent durmg 1975 1979 - No documents were used
that were published prior to 1575. e , ‘ o
One of the original goals of this effori: was to assess the

j nteroperabﬂ'tty of the Pakistan military ccmmurications networks with the

“,~~three us m1htary syqtems under consideration. However, no data on
'} ,"'/‘ Pa!ustan s military commumcahons system were avaﬂab?e for this report.
";Thvs lack of data from both classified and unclass':ﬁed sources proh1b1ts'

| any realistic 1nteroperab1hty assessment re}atmg to - Pamstan s mhtary o

ommumcah NS systems. B ‘ : :

are apphcab'le to this study -- the public communications network operated
'Z'by .the Telegraph and Telephone (T&T) Department, and the specialized
_ network operated by the Pak-Arab Refinery (PARCO). The T&T network has
wide coverage throughout Pakistan, while the PARCO network has limited
coverage along a pipeline in the southern portion of the country. Both
ne;tworks are primarily analog (FDOM/FM), though T&T has implemented a smail

£ R © number of digital trunk facilities, and rely heavily on microwave radio as

: a transmission media. = T&T also operates an extensive coaxial cable
cEL : network | ' “
! - “In the current time frame (1982- 1985), the analog long-haul and short-
haul trunks of both the T&T and PARCO networks are interoperable with the

1-1

~‘-’There are two major cwﬂ'nan commumcatmps networks in P3k1stan whxch””" e
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analog portioﬁs of the DCS. However, PARCO does not have direct access to
—.an international gateway exchange except through the T&T network. HNeither

T&T nor PARCO are interoperable with ATACS. Since it is projected that
*during the 1986~ 1890 time: frame, both networks will remain primarily- analog.‘
'“fnd retaxn most of thetr CJrrent technxca? attr1butes,‘the1r ana1og long-
‘aui and shart-haul trunks wxll be 1n*craperab1e with the analog port10ns‘t

a f,aTAC will not be dxrectly 1nteroperab1e wzth e1ther the T&T network or the
: "PARCO system PO ‘

B.  CURRENT ASSESSMENT‘

ST Introduct1on

.The Telegraph and Ta\ephone (T&T) Department, under the M1nis~ry
' j4of Communications, 1is responsible for the operation of virtually all
civilian domestic and international telecommunications in Pazkistan. While
the T&T network satisfies most of the requirements for commercial needs,
. there are & number of organizations which operata their own networks to
,  1,meét specialized needs. The one app]icablé to this study is that operated
; f,f by "the Pak Arab Ref1nery along a pipeline in the southern port1on of
 LfﬁPak1st3n Other private networks include those. operated by the Sui Gas
‘“: . Transmission Company (SGTC), the Water and Power Development Authorxty
:'::(WAPDA), the 0il and Gas Development Corparat1cn, and - Pakistan. Railways.-
””,ff8r1ef descr*pt1ons of. each of these appear - in .Chapter T1I.  They will not
'Qbe included in the 3nteroperab1l1ty assessment because of the lack of
detailed data concerning their attributes.  The two major - indigenous

networks applicable to this study will be discussed further below.

a.. Telegraph and Telephone Department (T&T)

The T&T  Department, under Pakistan's Ministry of
Communiéations, is responsible for the operation of all local, ‘long
distance, and international public telecommunications services in Pakistan.
18T maintains two factories which produce telecommunications equipment--

Telephone  Industries . of Pakistan (TIP) and Carrier Telephone Industries

1-2

of the DCS, though the 0CS will become predon1nant]y digital by 1990, TRI- -
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(CT1). " Both of these are commercial organizations in which the government
is a majority shareholder. e :
B 1he present T84T network has epproximately 91 percent of 1ts
telephonn \ines operating ‘on avtomatic: exchanges, w1th the romawnder on R RIS
manual exchanges., There are eleven telex exchanges in the’ ma;or cities offi’f:f7ff~5*
‘,§7Pakistan, havwng a tota! capac%ty of shout 3,500 11nes., The talex netwark;?;' G T
‘woperates at the standard rate of 50 baud and uses the CCITT Alphabet No. 2.
~ Telex subscribers have access to the 1nternat1owa¥ network through the
‘gateway in Karachx. LTy ST S SR AN
‘ ' Long haul transmxss1on in Pak1stan is accomplished pr1mar1ly

",:through a microwave and cable network, most of which is a standard analog
“~FDM/FM carrier system. The T&T microwave cystem consists of about 4,000
“kilometers of iinks within both the domestic network and the regional As1an
Telecommunications Network (ATN). A 960-channel coaxial cable network also
interconnects Pakistan's major cities and has a number of nodes coincident
with the microwave network. In rural areas and smaller towns, the primary
transm1ss1on media are aerial cable and open-wire lines. ‘
International satellite communications are provided through
‘ _1an é;rth station at Deh Mandro (20 miles outside of Karachx) The earth
e statijon operates 1n*o the INTELSAT network and has & capac1ty of 252
"T'“sate111te circuits. " ' s o o
‘  b.- Pak-Arab Ref inery, Ltd. (PARCO)
S :[ 'The present spec1&llzed tptefommunxcatwons network of PARCO ;
: was'engineered by Federal Electric Internat1cna1, a world-w1de subs1diaryf‘““
~of ITT. = The backbone is a 1.5 GHz anaiog microwave radio system which
“parallels the pipeline ~and incorporates 17 tandem line-of-sight
communications hops. The system has a 24-channel capacity, with drop and
insert capability at each site. Among the services offered are provision
of telephone circuits throughout the pipeline complex, teletype circuits
‘for pipeline terminal and pumping stations, and data transmission circuits
for pipeline contrel and supervision.

1-3
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2. InferoperabiIity Assessment : , ;
Table I-1. summarizes the predominant communications ~systems

~ attributes vequired to assess both the current and fulire interoperability
‘,ibetween Pakistan s T&T and PARLO e tworks and the US ATACS 0cs, and TRI-
A bu11et (o) in th@ tab]e indicates the existence of a
‘ i part%cuiar attribute, a number cign (#) 1nd1cabes that the ex1stence of the[,,
- attribute 1s current%y unknown, and a blank (no entry) indicates non~” -

;existence of the attribute. These attributes for the above communwcat1ons

systems are compared and ana1yzed on-a one-to-one bas1s, with the resu1t1ng

“interoperability assessment shown in Table I-2. " This table uses numericai

indicators (0-4) to illustrate the ~degree to  which Pakistan's

“communications systems are interoperable with the three US military

commuynications systems.  The number 4 means there are no or neg1igibTe.

: techhicgl constraints involved in the interoperability of the two systems, .
~ while an indicator of 0 means that there is not enough dat: available to
~make a valid assessment. The numbers 1, 2, and 3 respect rely indicate

there. are major technical constraints, potentially serious constraints, and
minor technical constrainté involved  in -the interoperability of two
systems. R : : RR , '
S j'a.\’ ~The_Telegraph and Telephone Department (T&T)
1) Telephone/M1crowave Netwark
' Table I-1 shows the key technicaT parameters requwred

,';'ﬁito ‘assess the interoperabi‘ity between the current T&T network and the
1'7frcurrent us ncs and ATACS systems. stng thisrtable,'severalkobéervations

can be made about the current T&T network. First,rthe :mjofity'of its
short-haul trunks and all of the long-haul trunks are analog FDM/FM.  The

T&T current}y does not have any sizeable digita] capability. Second, all

of T&T's switches are either manual or electromechanical, using rotary
pulse subscriber - dialing. Third, and finally, T&T has limited data
communications capability. ' :
; , Based on these overall observations and available
background data, the following conclusions can be drawn: :
(1) The T&T short-haul and long-haul analog trunks &‘e inteoperable
with. the analog portions of the DCS, given that the in-bane

-4
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COMMUNICATIONS SYSTEMS ATTRIBUTES, PAKISTAN
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s1gna11ing methods used by each are compat1b1e, 1n add1t1on to
~ modulation, 'ynchrcn1zat1on and enceding, :
(2) The T&T network is not directly interoperable h\th ATACS. ATACS

f dzvisicn multiplexiﬁg (ID&);

o 7, ; 4V5‘Extensive conversion equipment would. be needed in order to
s (e Ve f7f5g5§7ﬂ‘intefface Y}Jthe different mcdulatton.{ s1gna111ng and
b " synchronization schemes utilized by the two systems. ' :
;The overn11 numerical interoperabiilty assessment between the current T&T
, cystem and the current US 0CS and ATACS systems is summar1zed in Table I- 2
L 2) ~ Telex and Data Communications - ,
e By tinternationai convention, the transmission of telex
: 35 _'(teieprwntpr) data is standard1zed and is therefore compati ble with US
< L ‘;1'fequ1pmen. " Through ' the T&T network, Pakistan has both domestic and
"1ntarnat\owa1 telex capability, a “lowing its network to be easily accessed
,byuouts1de nations. In the area of data communications outside of Tow-
,‘speed telex services, Pakistan's capabilities are limited to trans~ission
‘_fjover voice grade channels with maximum speeds up to 2400 bps, and, in some
ﬂ¢cases, 4800 bps. . This. situation lends 1tse1f to fast access by a variety
cf users and poses no interoperab111ty probleas of consequence. .
‘f_‘3)" International Gateways {Sateliite) e e
i The earth stat1on which T&7 operates 1nto the INTELSAT a
lnetwork is, by design, 1ntsrnperable with the US commerc1a1 network. Since
~ the OCS is compat1b1e with the US commercial communications network, it
‘follows that the DCS can gain access to the T&T network through Pakistan' s
gateway exchange. ATACS, however, is not ccmpat1b1e with T&T gateways.
b, Pak-Arab Reflnety {PARCO) ‘
: Table I-1 shows the key technical parameters requ1red to
g 3 o ,assess the interoperability between the current PARCO network and the us
) - DCS and ATACS systems, Based on this table and available background data,
" :1 - PARCO's yanalog FOM/FM short-hau! and tong-haul trunks are interoperabie
. with the analeg portions of the 0cs {given that signal\ing, synchronization

»»»»»»»»

. |

1-6

' ‘ses 8 B-bit puise cade madula»xgn (PCH) technique thh time-;,yf ; j}f* :
whi}e Pakustan s network, being
pt1mar1!y analog. ra?ies 6ﬁ*f standavd FDM/FM tecnnxques.9:'
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) énd modu1ation are compatibfe) but are not interoperable with ATACS, for
"v’the same reasons as described earlier for T&T. Because of its specialized
~nature and 1in1ted accessibility, hoaever, there may be potentfalty serious
c onstratnts in the DCS interfacing to the PAPCO network Becau;e PARCO has.k y
no 1nternationa1 commun?catians capabilit1es,_ the ncs “could only gain!' i

‘t}access,to Pakistan's international gateways through the T&T network by way
‘}{} of the main PARCO exchange. This involves one more interface than unuld be

= necessary if the DCS interfaced directly to the T&T network. s

. Table 1-2 summarizes the overall interopera'*I ty assessment
for the current PARCO nethork

R ASSSSSMENT

1. Introduction : . : ,
et " The - following  subsecticns high1ightA planned communications
o ‘ - upgrades in Pakistan which will have an 1mpact upon US 1nteroperabi11ty in
N ' the 1986-1990 time frame.
' L . a. The Yelegraph and Telephone Department (T87)
Eh: -~ During the 1986-1990 time frame, T&7 plans _to upgrade and
!expand the domestic iong distance routes to cope with the predicted annual
k_”fgrowth in" traffic. Expansion of ~the network will -involve connecting
";  locat1ons in the Northwest Frontier and the Baluchistan thraugh add1t1ona7‘
7f‘microwave Tinks. ‘Telex facilities will also be expanded for some 3 200
: ‘additfonal subscribers. Improvements in the network will include - the
- replacement of 9,000 telephone lines and the installation of another 300
'exchdnges in rural and urban areas. The predominant short-haul and Tong-
haul media will remain analog (FDM/FM). A small number of digital short-
L haul trunks have been introduced into the T&T system; no significant change
. in the area of digital technology is expected in the future.
L ’ ' In the area of international and sate1lite'ccmmunications,‘
- B T&T - has ‘plans to upgrade u- implement microwave or cable links to the
y ‘1~ R neighboring countries of Iran, India, and Afghanistan. The existing earti
‘ station at Deh Mandrc will be upgraded from 252 channels to 384 channels.

1-8
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. S Y Increased Capacity for the international gateway éxchange in Karachi has

LS e telecommunications satellite which would prcwde telephone and television

; servwes. This satelhte has been tentatwaly scheduled for launch in 1986 o

e or 1987 with the cooperation of either the US National. Aeronautics and
: Space Admmstratmn (NASA) or the European Space Agency (ESA).
~b. . Pak-Arab Refinery (PARCO)

' PARCO is expected to add some adcht’ional circuits to its

e 'fﬁtelecommumcat'nons network along  the pipehne, hcwever, this  is not
' : e;pected to affect or significantly change it: overall technical
characteristics. The network will remain compietely analog. (FOM/FM).

quahty leased circuits to this and other specmhzed netwarks.

| 2. Interoperab1hty Assessment ﬁ o
- ' Referring back to Tables I-1 and I-2 presented in section B, it
" s apparent that the techmcaT characteristics of both the T&T and PARCO
networks wﬂl remain large'ly unchangad in ‘the 198.»-1990 time frame. Both

Jwﬂl remain analog. while DCS becomes predominantly digital, additional
e prob1ems may be encountered in their interorerability than presenﬂy exist.

The analog long-haul and short-haul trunks of both T&T and PARCO will

remain 1nteroperab'le with the analog portion: of the DCS, subject to the

same constraints mentioned previously. However, there will be the added
 constraint that a much smalle: rriportion of thie DCS facilities will be
T analog. Additionally, neither the T&T network nor the PARCQ network will
[ be directly interoperable with TRI-TAC. Major technical constraints will
- be encountered in: the conversion of single-bit delta modulated TRI-TAC
_ signals to analog channels or groups. '

1-9:

e - also been planned. In additicn, a second satellii2 earth station and

' "ateway exchanga wﬂl be instaﬂed in 's]amabad to handie the projected o e
rowth in overseas traffic durmg the 1986-1990 time pariod Fur“hermar'e.;,f;‘;‘ O
T kakistan ‘has taken tha first stgps toward the kunc‘ﬁng a domesticjgf“’ﬁ:{

";Modernization of the T&T network will, in the Iong run, provide better

:-'sjstems will remain ﬂmost completely analog, mth only a small percentage-
_of digital trunks mplemented in the T&T network. Because both systems

e T e R e e
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’ IhternationéT gateways will continue to \e interoperable with the
0CS, though not with TRI-TAC.  In the area of telex and data
tommun%catiens, the current intercperab11ity situatien is Tikely to remainwyr
,unchanged in the. 1985 wss time m«.e‘ e .

© D. COMCLUSIONS AND RECOMMENDATIONS

“The'f0110wing tentative conclusions can be stated from'the‘aﬁalysis of
Pakistan's communications. networks regarding interoperabwlity with the us
: military communications systems: :
\ (1) The presant DCS and T&T negworks are interoperabie at the gateway
~-exchange in '~ Karachi; the DCS, however, is not directly
: o interoperabie witn the PARCO network at this ext iange, ' :
"u:~,'(2) TAES is currently not 1nteroperable with thex‘fs T&T, or PARCO‘
o “networks, Ehe
(3) Tre analog short- haul and 1ong hau1 trunks of both T&T and PARCO
_t.# currently interoperable with the analog portions of the DCS,
~ . eru will continue to be so in the future prov1ded that signalling
- .~e:'~,,methods are compatible. and o (N o s ,
 ;5 (4)‘.TRI-TAC will not. be direct1y 1nteroperable with either the T&T ork S
o - PARCO networks, '~; : : SOV : e  ;
E ﬂﬁIt : recommended that the us - Army continue its deve10pment of -
‘ electronic interfaces that will allow TRI-TAC equipment to ints-face to
o -existing DCS .aciiities This, in turn, may allow Pavistan s networks to
~ become interoperable with TRI-TAC (at least through analog DCS facilities).
As. recommended. in the January 1980 USACC White Paper on "Communications
Interoperability and Network Evaluation, the proposed TRI-TAC interface
should: ’ : :
(1) interface DCS and TRi TAC at the digital chanuel and group rates,
(2) interface DCS (and TRI-TAC) to both North !ner1can and European
-~ PCM, ; R
(3) convert "RI- TAC framing and signa111ng from its overhead channe}
technigues to the DCS fn-band technique, and

110
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(4) convert the TRI-TAC delta modulation format to S-bit PCM.
Standard interface equipment is available for the transmission of

 digita1 PCM swgna1s over rable s a transmxss1on medtum. However, in order ,' :
f Or the digitiaT port1ons of the DCS to 1nteroperate wxfh the ana1og T&T j>‘
;FBM/FM microwave radio 1etwork, 1t is recsmmended that the US Army consider_if"
ﬁ‘the use of conmercially available electronic equwpmunt (e g., GTE Lenkurt)
ffiJfor ‘transmission of PCV signals over microwave rad1o This type of equip-
'”5Tment 1s capab1e of transm1tting 96 PCM channels (un11ke the éonVentiona1~
960 or more analog channels) ‘over most frequency modulated (FM) microwave
‘radios, and could provvde the 1nteroperab11ty required by the DCS, at least '
- on a short term basis. ‘

As both - TRI-TAC and DCS become ‘more technologvca11y advanced through

o ‘eventual implementation of a]T-digatal networks, their systems will -become
" more and more dissimilar to Pakistan's predominant]y analeg systems. This:

will affect all aspects of - interoperability from the subscriber-switch
interface to the switch-switch interface. The limited accessibility and

o Specialized nature of a network such as that operated by PARCO will need to

~be examined more closely in order to determine whether 1nteroperab111ty is
L‘not on?y technical]y feasxblc, but beneficial as we\l. ‘ '

£
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| ~ CHAPTER II |
COMMUNICATXOE!S maeamsm ,smucwag

CIVILIAN COMMUNICATIG@S MAN#"EMENT

5 7;1. 1 overview v Ha R

4 | ~The telecommunications services in Pakistan are adminastered i

: through the Ministry of Communications and its Telegraph and Telephone
" Department (T&T), which is responsible for the operation of all local,
Tong distance, and international - public telecomnunication services.

' :IndUStr1a1 and commercial establishments 1in the private sector, in

% services;

~general, utilize the communication facilities of the Telegraph and
~ Telephone Department (T&T) and do not maintain their own telecommuni-

tcétion facilities. However.‘some public sector corporations and a few
‘pr1vate sector companies and corporations are now beginning to insta11
their own telecommunication systems, :

. -.2. - Domestic Teleccmmunications , ,

- The -~ T&T Department provides for the following - domestic

(1) 1te1ephone services,
“(2) telex services;
©(3) leased circuits; St
9 (4)‘§sa1e or rental of modems, termlnals, or equipment. ;
o+ Figure 11«1 depicts the organlzation of the Ministry of Com-~
munications. The T&T Department contains the Director General and is
“organizationally under the Ministry of Communications.
T&T has authorized some railway and private agency offices to
handle'public telegrams in places where there are no T&T offices.
3. International Telecommunications
Through the Ministry of Communications and its Telegraph and
- Telephone Department (T&T), the, following international -services are
provided: B :
(1) telephone services,




. . . o -
\'\‘ v" }
» \ \, B B
I
LM
: - o
e
g 8
- Secretary, Ministry of ‘Comn!cition;' : e ;
S General S, AL Syed ‘ g
O
. Lo U Director Genera) ot Ui SRy
-Telegraph. and Teiephone Department e
E - ST TS, AL Siddiqui 5!
Chief Engineer , ¢ Chief Enginesr S Chief - Engineer . chief Tngineer . | f 0 Chief Enginser ]
: Statf and - Establishment Overseas: - . Development 1y “Plasning o§ I nsintenance and Qperes tons
ke . . 7. Farouaf ; TS H, L Quresht ‘A, Q. Farcogi THb o AL e Riavi . o :
b ot
E 1.
)
Oeputy Chief ~£ngi}w
Overseas "
M. Yahya




* THE BOM CORPORATION

oo (2) telax services, and
(3)- leased c1rcu1ts.,_ S L : o
T'Pakntan is a menber uf tha INTELSAT orgamzation. s%gmng the‘iﬁ
main agreement in 1975 the UM and the ITU i ' 7

sd'fLe,j, MILITARY COMMUNICATIONS MANAGEMENT

Both ‘unclassified and‘classified informaticn on military communi-
" caticns management in Pakistan are not available for this report.

¥
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CHAPTER 11
- CURRENT CAPABILITY

ec‘oﬁ’omc‘AND”‘POLI‘T’{CA; OVERVIEW

1. Backgrouwd Data - :
-Agriculture is the ma1nstay of the Pakwstan economy, emp%oywng o

~ more than,half,the labor force. Wheat, rice, sugar cane, and cotton are
_the main crops. Pakistan is a large popu}at1on state with a low income, as
“shown in Table III 1.  The GNF srowth fluctuated dur1ng the 1970s and, at
j~ }the time of the m111tary coup in 1977, it was at a standst111 Industry, a
,  declining force dur1ng the 19705, has recently experienced an - upturn.
\Muning is-a neg]ig1b1e part of the uNP but prwor1ty is be1ng gvven to the
exploration and development of o0il reserves.
2. Geography and Pecule ’ » T
, Pakistan extends from the Arab1an Sea, 1,600 kilometers (1,000
: ‘mfles) northward across the Thar Desert ‘and eastern plains to the Hindu
e Kush and the foothills of the Himalayan mountains. It is bounded by Iran,

EIS drained by the Indus R1ver and its tr1butar1es, whxch form the fertile
‘"_and 1ntense1y cu1t1vated Indus Valley Generallj, Pak1stan s c11mate is
fdry and" hot near. the ‘coast, but cool in: the northeastern up1ands Annual:
;  “ra1nfa11 averages less than 95 5 centwmeters (10 inches) and temperatures
: ;~ S ‘,ﬁf;range from below freezing to 49 degrees centigrade - (120  degrees
i ' Fahrenheit). Pakistan has - four provinces: Punjab, Sind, Northwest
-Frontier, and Baluchistan, plus several centrally-administered tribal areas

located in the Northwest Frontier Province. The majority of people live in

 Karachi, in the Indus Valiey, and a]ohg an arc formed by  Lahore,

‘ %, : ‘  Rawalpindi, and Peshawar. Punjabis make up the majority, with minorities
g . 5 of other. Indo-Aryan peoples. The official language s Urdu, spoken as a2
- first language by only 9 percent of Pakistanis. English is an associate

R language and is widely spoken.

S ot

A T P I Y S

C111-1

":FAfghanistan, the dwsputed state of Jammu and Kashm1r, and India. Pakistan -
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TABLE 111-1. BACKGROUND DATA, PAKISTAN

'AREA’ IN SQUARE KILOMETERS
. POPULATION SR ,
~POPULATION, AVERAGE ANNUAL GROWTH RATE

GNP, IN MILLIONS T
- GNP, ANNUAL GROWTH RATE
GNP PER CAPITA
GNP PER CAPITA GROWTH RATE

. MILITARY DATA

DEFENSE EXPENDITURES, IN MILLIONS
TOTAL ARMED FORCES N
e ARMY
e NAVY
" ¢ AIR FORCE
‘TOTAL RESERVES

ELECOMMUNICATIONS DATA

- TOTAL TELEPHONE LINES
TELEPHONE EXCHANGES
SATELLITE EARTH STATIONS
TELEX EXCHANGES '
TELEX EXCHANGE LINES

111-2

$23,000

e

8282

4,

$1,420
430,000

om0
87,720,000
: 2.

400,000

13,000

So7,000
500,000

281,900

784
1

"

-+ 3,530

o {1981)

- (1e81)
~(1980)

(1978-1980)

(1979/1980)

(1980/1981)

(1981)
(1981)
(1982)
(1881)
(1981)
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iy , 3. Politics and Government .

S ‘{f e : ey ‘The ~Pakistanis' constitution, which entered into force on
i [ 1August 14, 1973. prcvides a framewcrk for civilian government. The
eremonial Chief of State (the President). eiected hy the Senate “and
ﬂNational Assemb?y. anﬁ Head of Government (the Prime Minister), elected byfff
*the Assemb!y, form the ma jor effrces of the government. o :

‘ The National Assembly (200 members elected by universal adult
L ; ’ suffrage. plus 10 seats reserved for women) has a S-year term, subject to
LA o ' dwssolutiqn. The Senate consists of 63 members indirectly elected for 4
R years by the Provincial Assemblies and tribal councils with half the
- _members up for reelection every 2 years. The Senate is not Subject to

dlssolution. , , ,
in 1977, General Hohammed Zia- ul Haq suspended the constitut:on
- when he ousted Bhutto and established.a martial law regime. The retention
‘of the ban on political parties remains; as does the open-end postponement
‘ « of a general election promised for 1979, Internal stability remains the

/. o ; " _.major problem area. ‘ ‘ :
/ L T External relations are polarized around the Afghanxstan problem
S e  ,‘ and its refugees. Problems of longer stand1ng have been those with Iran,
o tribal friction over boundary division in Baluch1stan, the Northwest
ol f:Frontier with Afghanistan, and with India over Kashim1r. i CE

o 14 The Economy ' ' SR

" ettt e caiov

agricultural production and industry output grew in real ‘terms by
6 percéht. Double-digit inflation marred thls, otherwise commendable

”performance; however, government measures to reduce reliance upon deficit
spending and to control monetary expansion met with some success.

: Nationallzatlon of major - industries began in 1972, but the

oy BT

Y L Martial Law Government reversed this policy. The banking industry, some
@ ;{ insurance companies, shipping, and public utilities remain under state
- £ ,‘  contro1. -The government has introduced a number of measures to restore
* o levels of private sector investment.
| P

E I11-3°

i ‘

“;«The Pakistan :econdmy Surged' forward 1n, PFY,f1979—1980_‘a$
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Growth in the GNP averaged 4.2 percent annually in 1870-1977,

compared with an average annual growth rate of £.2 percent in 1977-1978 and

- 1978-1979.  Export earnings, worker remittances,  and imports rosé
substantially in PFY 1979- 1980. and a $1 b1llicn current account deficit

- from Saudi Arebia. . : SR et

B During 1979, movement towards an”"Islamic ecbnomy was announced
L qnd"pians; have: been‘ drawn up for abol1sh1ng interest and introducing

‘religious taxes,  An Islamic economic order would also involve the

_abolition of limited 1iability and incorporation. PR
5.  QOrganization and Reculation of Telecommunications

The Telegraph and Telephone (T&T) Department is a government

: department under the control of +the Ministry of Communications.  The

“Department is responsible for the operation of ail lecal, long.distance,

“and international public telecommunication services' in Pakistan. T&T

licenses commercial and amateur radio transmwtters, CGlarOIS radio Speutrum

usage and operates a radio monitoring service. ; ;

A : The  T&T  Department - maintains two factories which produce
P ‘Ll' f ‘xte1ecommun1cat1on equipment in collaboration with manufacturers from
L - abroad.  The Telephone Industry of Pakistan (TIP), the manufacturer of
’”  ‘switching equipment, telephone instruments, and teleprinters, and Carrier
~fj  Te]ephone Industries (CTI), the manufacturer of multiplex equipment, are
ff‘f{bqth commercial organizat1ons with the government as a ~majority
*fwiusﬁareholder. The other major shareholder fs Siemens AG of West Germany :
 Pakistan provides the main technical effort ani all financial and

managerial direction. ' e :

[

B. - CIVILIAN NETWORKS

’f,f' ; e 1. Current Status of Telecommunications

’ - . . a. QOverview ; S

(. ' | As of June 1980, Pakistan has about : 365,000 exchange line
o capacity, ~of which 91 perzent is automatic elect:omechanical switching.

111-4
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[ S 'fkThefe‘are about 357,962 telephones for a population of about 84 million,

f.’ e o ‘ which gives an average telephone density of .5 telephones per 100
. " S " population. By world standards, this is very low and far too 1ow to meet

the. 1nformation flow needs of Pakistan's economy. ,
f; : There is a]so a serious 1mba}ance of telecommunicatxonsf
. evelopment between urban and rural areas.:; Qut .of the 357 962 telepiicne -

g“;m e o ,,Q;Kafachi,,Lahore, ;slamabad, and Rawalpindi. A fprther 24 percent of the
e o vfx “té1éphones are located in the remaining larger towns, with only 22 percent
T : ~of the te1eph0nes located in the thousands of cther small towns and

‘ vil?ages.
: < Long distance circuits are bewng prov1ded through high-
;capacity coaxia1 cable and microwave links. The cable and microwave links
operate the length and breadth of the country. Telex service is available
7 S :‘1n 11 cities. Pakistan maintains connections to other countries via an
s : ‘ “earth station located 20 miles northwest of Karachi (Deh Mandro). The
satellite, microwave, and cable networks have Karach1 as an international
and domestic gateway. ’
b. Public Telephone System
1) Switching .

. Ry i : " The sw*tch1ng system in Pakzstan is a combxnatxon of
%fsN, _; i¥::l@"ffstep-by-step and semiautomatic exchanges; however, new automatic exchanges
i R : 'fJare being ‘installed and are increasing the telephone switching capability.

"fTLoca1 and long distance telephone service in Pakistan is provided to over

g 300 000 subscribers through ‘a2 network of 784 exchanges, as of June 1981.

, Telephone service for main population centers is provided through automatic
' j‘ 7 exchanges.  Manual exchanges are installed in smaller towns and rural
‘,Jﬂ f . areas, and are being replaced by small automatic exchanges. The majority
Yo j | of the switching equipment is supplied by Siemens-TIP.
SRy . Switching procurement requirements from 1981-1985 are
8 v" ‘ based around smaller switching systems.  The estimated switching system
- . requirements are 175 switching facilities with up to 500 1lines, 191
switching facilities with 1,000 to 3,000 lines, and 10 switching facilities

e

PRI A B 1

 subscr1bers. about 54 percent are concentrated “in the maJor cit) es of -
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with 3,000 to 10,000 lines. ~ The chat{cn' of the automatic telephone‘
exchanges is shown in Figure I1I-1. ‘ : o
' Overseas traffic is being contro!1ed and - OHerated :

2)  Microwave Transmission : :

T The Pakzs.an microwave network consxsts of about 4,000 -

ki1ometers of microwave line- of-sight links whxch are within the domestic

and Asian Telephone Network (ATN). Pakistan is presently tied in with the
‘Central Treaty Orgqnization's {CENTO) microwave system, The CENTO

. S i,:_ microwave route which passes through Baluchistan to Iran and Turkey was
. . NS 7  f; ~installed during the early 1960s.  The system has been upgraded to
-~ accommodate 960 voice channels and one TV channel. Other microwave systems
~are utilized in Pakistan. Figure 111-2 shows tha geographvca\ network

laycut for the T&T microwave system.
- 3) Cable Transmission

, : ~ In Pakistan, a 960-channel coaxial cable links Karachi
:‘w1th magor c1t1es in the north, Locally,, underground cable is used in’

s L ~ o major cities with- aer1al cable and ~open-wire lines. used in the smaller
5:/¢: 11 ff%!~f 5;{towns and out1y1ng rural areas. The coaxial cable system has a nubmer of
e ’ff:nodes co1nc1dent with the microwave network. _Recently, an ‘underground
- coaxial cable system was installed between Karach1 and Peshawar by Siemens.
‘jffThe exis*ing coaxial cable network is shown in Figure I11-3. Future use of
“cable w111 be utilized to connect microwave systems to many out1y1ng rural

,areas.

c.' Telegraph, Telex and Data Communxcat1ons
‘ The T&T Department in Pakistan operates more than 800 publac
- telegraph offices, point-to-point. T&T has authorized railway and private

agency offices to handle public telegraphs in places where there are no T&T
offices. : .
As of June 1981, thare are 11 telex exchanges in the major
: c1t1es of Pakwstan having a total capacity of about 3,500 lines and 2,439
111-6
.\ v i
s‘\\ \)
\ \ Y, ; - H

e sy

through the Internaticna! Gateway Exchange at Karachi ~which began eperations_{«;; ss'f_,__,
in- Ju]y 1980, This ‘sxchanga . preseatly has the capacity to handle 0 -
v,internationa1 telephone circuits and can be expanded up to 900 cwrcuits.,, g
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LT B - . operational subscribers. There 1is a pending demand of about 2 500

‘ : ,connectwns. The telex demand has been grcmng at a rat° of 36 percent per

_ annum over the past 5 years. R s S
. Satellite Comanications and In arnat.ona't Gatawaysw i

T , - ;}Satelhta comumcatmns Pak'ﬁstan pmncua overseaﬂﬂ_z_'

R telephone, telegraph, and telex serv1ces.~ An earth station at Deh Mandro"
. and the international switching and gateway centers - in Karachi provide

”mternatimal services. The earth station which operates with the INTEL SAT o

communications satellite in the Indian Ocean Region has at present the

"""i,.i’ f ~ -capacity for 252 satellite circuits of which 244 are operaticnal, Overseas
; L oW pfograms can be received and transmitted through this earth station
’;r,, : S e facility. Out of the 244 circuits, 17 circuits are dedicated for telegraph
| ' R ";and telex working directly with 16 countries (mere countries are available
- on transit). The remaining 227 circuits provide automat\c, semiautomatic,
~and manual telephone circuits directly to 24 countn 'S and over 156

countries on a transit basis. : ‘

: As of December 1981, Pakistan has a tctal of ¢ two routes from
oy ‘,"~the United States. A1l of these routes are combined cable and satellite
o . facilities with a total of 16 circuits from the US Mainland as shown in
Vi -~ Figure 111-4, Figurs 111~ 5 shcws that all the carcm‘Ls use Green Hill,
.. Rhode Island, as a terminal point in the United States. . These circuits are
. . than transited to the Pleumeur Bodou earth station in France and the Indian

S - Ocean Region (I.0.R.) primary sate'ﬂite. o “The other three channels leave -

~Green Hill, Rhode Island, on the TAT-5 cable into San Fernando, Spain,

'These circuits are then transited to the Buitrado earth station in Spain
and also use the Indian Ocean- Region- primary sateuita. The conibined 16
- channels are directed by the Deh Mandro earth station to Karachi for
network distribution.

! . e. Specialized Networks : L ‘

‘ ‘ , Apart from the telecommunications netwirk operated by the

» N , T&T to meet the requirements of commercial and other public needs, there
. : are other organizations which have specialized ne¢ads and operate a

I11-10°
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ﬁtjf e "‘telecommunications netwark of their. own One of the,most 1mportant of theﬂ .

-Arab Ref1ner ,attd' (PARCO}A”
In" the mid-seventies, the ~Government of Pakistan
o decided to undertake the desigo and 1nsta11ation of a- pxpeline capable of »

"n‘Pak Arab Refinery, Ltd. (PARCO) wa< gisen this challenge. ,
: The telecommunications. ‘system engineered by . Federal
: k, Electric Internatlcnal a world-wide service subs1d1ary of Internat1ona1
‘*‘? }5Te1ephone and Telegraph, provides the pipeline with the following serv1ces
' 1y Telephone circuits throughout the pipe]lne complex end- to-end,
S ~(2)'~Teletype circuits for the pipeline terminal an 'pumping stations,
. (3) VHF mobile radio coverage of the entire pipeline,
(8)  Data transmission circuits for pipeline supervisory control,
# . (5) Monitor and controi‘system for the pipeline block valves,
//K L f‘”,~ ‘f,{glemefi (6) Voice paging system at all p1pe11ne fac111t1es, and
bty ) Alarm system. i R , :

.j;° = The: hub or the pipeline operataon and the termxnu of  R

‘the te!ecommunications system is the Master Control Center (MCC) Iocated at:n,7‘”

;pipellne and provides transmission for aIl \communtcation and cuntrol
?Services. e ey e B e

g The backbone is a 1 5 gigahertz (GHz) analog m1crowave
"gvradio network that incorporates 17 tandem Ilne-of-sight communications hops
i utilizing 18 sites.  The average hop length is 45 kilometers with the
longest hopl being 60 kilometers.  The backbone system has a 24-voice
channel capacity with drop and insert capab11ity at each site.

-~ Figure I1I-6 shows the PARCO microwave network,

#

S : « 2) Other Specialized Networks S
- L ;’1,,;f ERRE : : Other  -services in Pakistan op.rate either through
RS 7 leased circu1ts or their own specialized networks. " ‘Some of the other

: specia1ized netwo ks are d1scussed below.'
ITI-13

,Korangi From thxs MCC the te]ecammanications baukoone parallels the‘ :fffr:: -

'*4§ carrying sufficient products fnorth to meet current and future demands. , 1ffee,1 g
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Figure III-6.‘ PARCC Microwave Network
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©'THE BDM CORPORATION

e ’ ' ," g < The Water and Power Development Authority (HAPDA), a

carr1er power commun1cat10ns is relatively large. v ,

o : ' The 0il and Gas Development Corporatxon operates a
cbmpkehensivé VHF multichannel ‘telecommun1catxons system for . telephones,
teleprinters, and operational telemetry, which follows closely the pipeline

from the fields at Sui to Multan, via a mon1torxng stat1on at Faisalabad
R  (Lya1lpur) to Lahore and Rawalpindi. , -
i ‘ The ~ Pakistan Railways has contracted ~ Kentron
”internat1ona1 for a $50 million microwave system. The 4,500-mile systém
involving 325 communication sites will have duplex HF/VHF, block
signalling, multiplex voice, and data transmission. The system is being
1nstalled along the railroad tracks between Karachi and Peshawar.
: = L ‘Sui Gas Transmission Company, Limited (SGTC), operates
5 ,;;'11 B 1a 1. 7 to 1 8 g1gahertz (GHz) wultra-high frequency (UhF) ‘backbaone system
SRS e ‘:,giaiong the right bank of the Indus River from Karachi to Dadu and Shikapur.

(mbthatxon for voice and data mu1t1plexing. ;e
E 2. Detailed Listings
. a.  Remarks

In  this section, detailed listings are - provided which

~ describe the cufrent civilian communications capabilities discussed in tha
o ‘ preceding sections. - The Glossary in Chapter V describes all abbreviations
Fa B - used. The numbered data sources are listed in the Bibliography of
. " Chapter V. |
b o b. Telephone Switches ,
The telephone switches of Pakistan are ma1n1y step-by-step
electromechanical. - The switching cquipment is largely supplied by Siemens.
Te1ephohe switches in Fakistan are listed in Table 111-2.

111-15

gover ment owned corporatxon,‘  ma1ntaxns its own telecommunxcatxon1 ‘»}‘ =
directorate us1ng ‘the power carr1er system for 1ts power distributxon‘*’7ff”"
3network.f I‘ uses HF VHF,- and overhead carrier teTeconmun1cat1ons systems,
',For HF and VHF WAPDA s needs are re]at1ve1y Jow, but its denand for'

;The 11-station microwave system supplied by the Canadian Marcon1 Company -
stretches 480 k1lometers The digital m1crowave system uses puTse code SR A

o
oF
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[ CiRcuIT satien cApABILITY |

g ___..L. cuRRENT
- FUTURE

SWITey

Ty

MANUFACTUREé4:l

, y ~
INS AR

TALLEp

CAPACI Ty

PilL
NET

WoR
FUNCT]oﬁ,

SIGNALY Iye

P
m
oy
[
—
&
L
Q.
o

‘Locarroy

DATA SOURCE

KARACHI

SPC

Inec

/8

880TR

.75

mse

CCITT

KARACHI |78t

1,16

SUKKUR

EM

 ISIEMENS

| 200TR

.60

TOLL

op

SUKKUR -~ |TaT

1,16

MULTAN

M

STEMENS

77

250TR

.60

TOLL

DpP

MOLTAN o fTaT

RAWALPINDI

M

SIEMENS

77

-670TR

.70

TOLL

iy

RAVALPINGL |78t

t,16

QUETTA

EM

STEMENS

77

8307R

.70

TOLL

DP

QUETTA 74T

1,16

FATSALABAD
(LYALLPUR)

EM

sisMEus

77

580TR

.60

TOLL

P

FAISALABAD ~ |TaT
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. |L_CIRCUIT SWITCH CAPABILITY }
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NOILVEOJEOO WOB 3HL

ORK
10N

LccArxon“ A

SWITCH
Type
YEAR
Ins TALLEp
Frop
NETH
Funcr
SIGNALL:NG

18T 1,16

HYDERABAD EM STEMENS |77 200TR | .60 |TOLL JoP HYDERABAO,é‘?};
SAHIWAL -« | T&RT 1,16

SAHTWAL EM  [SIEMENS |77 |esTR | .60 jrorL [op
LAHORE | TaT D16

EM  ISIEMENS |77 | 560TR | .70 [ToLL {op

LAHORE
T&T  J1,16

o i ‘ : e g e e
O O Y R S S T I PR TR PN s SO :

GUJIRANHALA £EM SIEMENS |77 190TR | .60 JTOLL (DP GUJRANNALA' j5
T&T - 3,16

MARDAN EM  |SIEMENS |77 | ssTR | .60 ltoLL bop MARDAN
.60 oLl bop | PESHAWAR . | TaT  h.16

1807TR

M SIEMENS |77

PESHAWAR
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 THE BDM CORPORATION

¢. Transmission CApabilxty
Long haul  transmission is through a m1crowave and cable

~.ﬂ“3tW0Tk« These networks are a part of the CENTO and domestic ATN. The
~’transmiss1on capability of Pakistan is listed in Table III 3. 44”; AN
Recard/Data Equ1pnant : SR

‘ﬂ The demand for telex service is growing. Record and data equzpment in

ffPakistan are listed in Table llI-4.
e. International Gatew;ys

‘ The 1nternat1ona] ‘gateways of Pak1stan p'ov1de telephone,
‘ telegraphy and telex serv1ces.‘ The 1nternat1ona1 gateways of Pak1stan are

" Yisted in Table [11-5.

S ITI-19

* Some ‘of the major c1t1és of Pak1stan have teiex servxce.ij7 B
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0 TABLE 111-3

- [ _ransmission caemiTTY ]

MANUFACTURER
NETwoRy
FUNCTION
RouTING

TECHNOLogy |-

OPERATER |

Locaryoy |

KARACHI CABLE fOM/FM{o6ocH |SIEMENS |TR  [TATTA
T0 TATTA f FE IR ~ o

T&T

KARACHT

TATTA CABLE FDM/FM 960CH SIEMENS TR HYDERABAD
T0 HYDERABAD . S :

T&T

WA

HYDERABAD CABLE FDM/FM{960CH | ZIEMENS {TR NAWABSHAH
TO NAWABSHAH ; N , ,

8T

HYDERABAD

NAWABSHAH CABLE FDM/FM]960CH | SIEMENS |TR  JSUKKUR
TO SUKKUR G

TAT

NAWABSHAH

. B ULy

TO RAHIMYAR KHAN

SUKKUR ‘ CABLE FOM/FMI960CH | STEMENS |TR RAHIMYAR KHAN

T&r,'

SUKKUR -

RAHIMYAR KHAN  [CABLE FOM/FM{960CH | SIEMENS {TR  [BAHAWALPUR
TO BAHAWALPUR | | b

14T

RAHIMYAR KHAN

NOLLVBOdHOO WOS3HL
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© TABLE 111-3 (CONTINUED)

| TRANSMISSION CAPABILITY |

LINK

MODe

CAPacryy

NETwoRy,
FuncTron

I
' kAHANALPUR CABLE [FOM/FM

T0 MULTAN

960CH

SIEMENS

TR

BAHAWALPUR

10 JHANG

UL TAN CABLE [FOM/FM

S

960CH -

SIEMENS

TR

T84T

WOLTAN

JHANG : CABLE

FOM/FM| 960CH

STEMENS

TR

SARGODHA

T&T

SARGODHA CABLE
TO SEKESAR

FOM/ FM

960CH

STEMENS |

IR

(|SEKESAR

T&T

SEKESAR CABLE
TO MIANWAL

FOM/ M

960CH

SIEMENS

IL:S

MIANWAL -

T&T

MIANWAL . CABLE
TO RAWALPINDI

FDM/FR

960CH

SIEMENS

TR

RAWALPINDT

T&T

MIANWAL

NOILVHOdHOD WOS3HL
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| |  TABLE I11-3 (CONTINUED) = . " i) '
X_cviL R e i o ~ CURRENT
; MILITARY | TRAMSMISSION CAPABILITY | o _ . FUTURE
o > & . Q ;
x s | & S [E8 = 5 <&
3 s [ & [ & S =L &S & 33
gls [ 8 £ [¥3 = S | 3
RAWALPINDI [casLe Fow/em9sock | stemens |TR  [peEsnawar 187 | rawateInor - |1,8,
T0 PESHAWAR S ey Lkt | i HF:
MULTAN CABLE FDM/FM{960CH | STEMENS |TR  [SAHIWAL T fmuTtaw 8,
TO SAHIWAL B R | o |e
SAHIWAL CABLE FOM/FM{960CH | SIEMENS |TR  |ARIFWALA T s s,
TO ARTFWALA AR B | , s 16
ARTFWALA cABLE Fom/rMiosocH | SIEMENS |TR  [cHIsHTIAN e |AriRemA 1B,
TO CHISHTIAN (R R . S iy 16
MANDI |
CHISHTIAN MANDI [CABLE FOM/FM|960CH |SIEMENS {TR  [BAHAWALNAGER  |T&T | CHISTIAN MANDI [1.8,
TO BAHAWALNAGER f . S jeidlit el 1
SARGODHA CABLE FOM/FMI960CH | STEMENS |TR  [BHALWAL T&T | SARGODHA 1,8,
TO BHALWAL | 5 ° e 16
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" TABLE I11-3 (CONTINUED)
___ MILITARY f ] [j}hANSMISSION CAPABILITY |
- 5 - T
x E | 5 [¢5 g =
= - < S = &
3 <} £ 5. JFo =3 v
BHALWAL CABLE JFDM/FM| 960CH | SIEMENS TR |KHARIAN TST © | BHALWAL 1,8,
TO KHARIAN ' N ~ i 16
{ KHARTAN CABLE [FDM/FM| 960CH | STEMENS |TR  |ISLAMABAD 18T KHARIAN 1,8,
TO ISLAMABAD ' L , : R 16
w KHARIAN CABLE [FOM/FM960CH | SIEMENS |TR  JGUJRANWALA T&T | KHARIAN -~ ]1,8,
‘ TO GUJRANWALA ; : e e
GUJIRANWALA CABLE [FDM/FM| 960CH | SIEMENS |TR  [SIALKOT T8T | SUJRANWALA 1,8,
T0 SIALKOT ; S it TR IY
QUETTA MW jFOM/FMI600CH & RCA PTP  |MUSTUNG T&T QUETTA 1,8,
TO MUSTUNG , 1TV eH ' ' 1 i 16
MUSTUNG I FDM/FM{600CH & RCA  |PTP  [NUSHKI T&T MUSTUNG 5"‘ 1,8,
TO NUSHKI qrTvew : ~ B 16

NOILVHOJHOD WQE 3HL
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X CIvIL e £t o et X CURRENT. =
_ MILITARY ~ [_ransmission capasiLiTY | - _FUTURE O
s ' Ly S -
(L) S o [&] prod
= w | 8 < g S 5 & & =81 o
L = [~
~ §| 3 [ < g [E2 3 ol & 8 33 2
=) e £ = = e ~ al o
NUSHKI m [Fow/FM 60ocH & ReA PTP  |DALBANDIN T&T  NUSHKI 1,8,
TO DALBANDIN 11TV cH | o T 16
DALBANDIN A [FOM/FM] 600CH-& RCA PTP [NOK KUNDI  |TaT  jateawoiv - |1.8,
T0 NOK KUNDI T tvve | 8 o e
KARACHT ~ |wd  |FOM/FM|960CH 8 NEC/ | PTP |THAND BULA KHAN | T8T  KaRacht |18,
{10 THANO BULA 1 TV CH TOSHIBA b e
KHAN | i
THAND BULA KHAN i [roM/FmMloeocH & wFc  |PTP  |pADU T&T  [iHANG BULA KiAN 11,8,]
T0 DADU 1 TV O TuSHIBA - SRR 16
DADU MW FDM/rMigsocn dNEC/  |PTP {SHIKARPUR 8T pADU - 1,8,
TO SHIKARPUR {17V o TosHIBA | . 16
SHIKARPUR w Fowrifosoch e/ |PTe froswAn  [TaT  kHikameur |18,
170 ROJHAN - 1 TV CH TOSHIBA | | A 16
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X cvn Las b e S =
__ MILITARY o |_TRANSMISSION CAPABILITY | =~ 3
: . ac
. ) >~ & o
x S|/5 8 [z8] £ i =5
S w [ 8 < = [eR S & o
= §/3/ 3% S [ES S Fa 2
slE[s [ § [&5] ¢ £
ROJHAN b from/ed gsocH g NEC/ PTP |DERA GHAZI KHAN | T&T  froowan - [1.8,
T0 DERA GHAZI ! ~ |1 TV cH ToSHIBA S 1 e
KHAN ~ ' pE o ‘ '
DERA GHAZI KHAN |Md  |FOM/FM 960CH & NEC/ | PTP  |KOT ADODU T&T  [DERA GHAZI KHAN |1.8,
TO KOT ADDU 1 TV Ch TOSHIBA o e 16
o KOT ADDU Md  |FDM/FM 960CH & NEC/ PTP JLYALLPUR | T&T ~ |[KOT ADOY. .~ |1,8,
T0 LYALLPUR 1 TV CH TOSHIBA | ~ e
LYALLPUR w4 |Fou/FM 960K 8 NEC/ | PTP [LAwORE | TsT  fuYALlewr 1.8,
TO LAHORE ; 1TV CH TOSHIBA , T
KOT ADDU Md - |FDM/FM 950CH 8 NEC/ TP [DARYA KHAN [ TaT  lkoT ADOU  [1,8,
TO DARYA KHAN |1 TV CH ToSHIBA o 1 oo e
DARYA KHAN Md  |FOM/FM 960CH & NEC/ | PTP IMIAmwAL 78T oARve caan 1.8, :
TO MIANWAL 1 TV CH TOSHIBA | S e i
' k.
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2 T e B RIS o __ CURRENT
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E
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o e

=t

LiIng
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YANUFACTUpgy

NETWORR

r UNCTION
ROUTI Mg
OPERATE

4 CAPACI,TY‘:,' ~ -

MoDE
TECHNOL0gy

MIANWAL pwo FOM/FM960CH BINEC/  IPTP  [RAWALPINDI - fT8T  |miawAL |1,
TO RAWALPINDI 1TV CH] TOSHIBA . : e

LYALLPUR Md  FDM/FM|960CH &INEC/  [PTP [BMALWAL | T&T LYALLPuR:[jff' 1,8,
TO BHALWAL 1 TV CH| TOSHIBA | ' , i

BHALWAL 4 FDM/FMJ960CH &/NEC/  |PTP  {ISLAMABAD TAT |BHALWAL 1.8,
TO ISLAMABAD 1 TV CH| TOSHIBA ) ~ e

KARACHT i FOM/FM{6O0CH & RCA PTP  |kOTRI 18T |xaracit o e,
0 KOTRI TTve | SR

KOTRI Md FOM/FM{600CH & RCA [PTP  JLARKANA e |koRI 8,

TO LARKANA o[ Tven

LARKANA MW FDM/FM|600CH &RCA  |PTP

SIBI - |tar o |iaReaNA o D8,
70 5181 11V CH | h
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SIBI _
T0 QUETTA

1TV H

FoM/Fi| 600CH 8{RcA -~ [pTP

QUETTA .

~ JMusTUNG

T0 SIBI

FOM/FM| 600CH &| RCA
e o

{pTP

sxex’;ff o

8T -

SIBI

70 JacosABAD

v

DM/ FM GGOCQZ&IR6A1V, PP

JACOBABAD .

T&T

~ loacosaRAD
|70 SHIKARPUR

FOM/ Fi| 600CH &) RCA™

PTP

SHIKARPUR

8T |,

KOTRI
KHAN

TO THANO BULA

EDM/ FM] 600CH &WRé
TV e

PTP .-

THANO BULA KHAN

4T

IBADIN
TO HYDERABAD

FOM/FM| 960CH & NEC/
|3 TV cu TosHIBA

PTP
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HYDERABAD Wi [FoM/FM] 960CH 8{NEC/  |PTP |MIRPUR kHAS | TaT | HYpERABAD 1,8,
T0 MIRPUR KHAS 1 TV cH} TOSHIBA | SR R i 16
KOT ADDY I Jpowemfosock &inec/  [pTP [MuLTAn 0 |T8T | KoT ADDU 1,8,
| TO MULTAN ~ 1 TV CH| TOSHIBA L R 16
® PESHAWAR MW Fom/FM{960CH 8 STEMENS |PTP  |ISLAMABAD . | T&T | PESHAWAR ' 1.8,
TO ISLAMABAD Shved S E 16
DARYA KHAN M [FoM/em| 960CH & NEC/. | PTP  [DERA ISMAIL KHAN| T&T | DARYA KHAN 1,8,
TO DERA ISMAIL - 1TV CH TOSHIBA | ST o 16
o T S .
BHALWAL Wi FOM/FM|96GCH & NEC/  [PTP. [sARGODHA - |TaT
TO SARGODHA 1 TV CH TOSHIBA , R '
LAHORE M FDM/FM| 960CH & NEC/ PTP  |GUIRANWALA T&T | LAMORE .~ 1,8,
TO GUIRANWALA 1 TV- CH TOSHIBA , - 1 e 16
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TO SAHIWAL
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TOSHIBA

PTP

SAHIWAL

T&T

LYALLPUR

KORANGI
T0 GOTH TAJIM

FDM/FM] 24CH

T

PTP

GOTH TAJM

PARCO

KORANGif L

GOTH TAIM
TO GOTH USMAN

MW

FDM/ FM} 24CH

T

PTP

GOTH USMAN

‘{ PARCO

GOTH TAMM

GOTH USMAN
TO MASIT DHORO

[Fomy P 2acH i

rTT?T

PTP

MASIT DHORO
TO BUBAK

M

Fow/F 24CH

T

PTP

“MASIT DHORO

PARCO -

GOTH USMAN

BUBAK

PARCO ..

MASIT oacac};‘

BUBAK
T0 PHULJI

FOM/FM{ 24CH-

1T

PTP

PHULLI

PARCO

BUBAK

it o i s
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FOM/ FM
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PTP

LARKANA

PARCO | GOTH THARIRIM |7

LARKANA

- |TO GARHI YASIN

oM/ Y

T

PTP

GARHI YASIN

PARCO | LARKANA 7

GARHI YASIH
T0 SHIKARPUR

FDM/FM4 24CH

T

PTP

SHIKARPUR

PARCO | GARHI YASIN |7

SHIKARPUR
TO KANDHKOT

- IMA

FOM/FM

T

PTP

KANDHKOT

PARCO | SHIKARPLR |7

KANDHKOT
TO SHORT NALA
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FOM/FM

T

PTP

SHORT NALA
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DATA
SOURCE

LIng
By - ¢

MODE

NETQORK

FUNCTION ’

RouTI; 1

Oy, |

SHORT NALA  Imd  [row/rM2ack | 177 PTP [BANGLA HADYAT | PARCO | SHORI NALA |7
TO BANGLA HADAYAT S N e o e pia

BANGLA HADAYAT | . [rOM/FM 24CH | ITT PTP  |FAZILPUR ~{ PARCO - | BANGLA HADAYAT {7
70 FAZILPUR B i ~ ‘ bl

FAZILPUR o Jrowem2ach 1Tt {PTP |TATARWALA PARCO | FAZILPUR 7
T0 TATARWALA a3 10 M [ PAZILRLE

TATARWALA I FoweMme |t PTP |DERA GHAZI KHAN | PARCO | TATARWALA 7
T0 OERA GHAZI -~ | |- | o | I B e
KHAN : | i |

ITT . (PTP {GUORAT -~ |PARCO | DERA GHAZI KHAN|7

DERA GHAZI KHAN [MW  [FOM/FM] 24cH
TO GUJRAT : et
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ﬁf&g
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EE

OPzRay
RaTED
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RoTocops |

STay
el

DATA
SOURCE

ISLAMABAD/
RAWALPINDI

STEMENS-
e

1SLAMABAD/
RAWALPINDI

T8T

CoITy |
ALPHABET #2f

50 BAUD

LAHORE

LA

STEMENS-
TIp

7

350LN

LAHORE

T&T

CCITT

ALPRABET #2]
50 BAUD - |

2e-111

KARACHI

T

NEC NEDIX-
5100

18

2,640LN

KARACHT

T&7

CCITT =

| ALPHABET #2{ -
150 BAUD |

HYDERABAD

TLX

STEMENS-
e

77

50LN

HYLERABAD

TAT

cCivTT

| ALPHABET #2]
|50 BAUD - |

QUETTA

TLX

STEMENS-
TP

-

 |5OLN

QUETTA

T&T

T

ALPHABET #2|

SUKKUR

TLX

STEMENS
TIP

77

SOLN

SUKKUR -

T&T

CCITT - o .
ALPHABET #2)

50 BAUD
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MULTAN X

| STEMENS-

TIP =

n

50LN

MULTAN

T&7

eIt

| ALPHABET~,‘
|50 BAuD

o

FAISALABAD TLX
(LYALLAPUR) ‘

STEMENS-
TIP

77

50LN

FAISALABAD

T84T

ceITrT
AUPHABET #2)
1soBAauD |

2|

GUJRANWALA = TLX

SIEMENS-
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79

SOLN
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TaT
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: g2l
|50 BauD |
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TXP ;~ B
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" GATEMWAYS TO FOREIGN NETWORKS
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GATEway

yee |

CAeacrry |

TRANSMISS 0N

OPERAT
By D

tocarrgy |

GREEN HILL,
RHODE ISLAMD TO
ST. HILLIARE,
FRANCE

RANSMISSION

13¢cH

CABLE

AT&T

GREEN MILL,

RHODE ISLAND -

ST. HILLIARE

SAN FERNANDO.

GREEN RILL,
RHODE ISLAND TO
SAN FERNANDO,
SPAIN’

TRANSMISSION

3CH

. [CABLE

ATAT

GREEN HILL,
RHODE TSLAND

SPAIN

ST. HILLIARE,
FRARCE 70
PLEUMEUR BODOU,
FRANCE

TRANSMISSION

13 CH

CABLE

MOPT

ST. HILLIARE,
FRANCE ‘

PLEUMEUR BODOU
FRANCE

SAN FERHANDD,
SPAIN TO i
BUITRAGO, SPAIN

TRANSMISSION

3CH -

CABLE

CTNE

SAN FERNANDO,
SPAIN

SPAIN

BUKTRAGO;,f} .

KARACHI .70
DEH MANDRD

TRANSMISSION

6CH -

CABLE

MOPT

KARACHI

DEH MANDRO

KARACHI
TO BAHRAIN

TRANSMISSION -

2CH  e

EATELLITE

MOC

KARACHT

BAHRAIN ==

NOILVHOJHOD WOB3HL
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T0 LONDON B P o ~

KARACHI | TRANSMISSION JiCH ° BATELLITE | T&T | KARACHI ROME - | 8
TO ROME e S o SN L

se-111

KARACHI | TRANSMISSION [ICH = BATELLITE | TaT | KARACHT kwatt | 8
TO KUWATT P o : ' : B

(3

KARACHT TRANSMISSION fiCH = BATELLITE | 74T | KARACHI | HONG KONG
T0 HONG KONG AR N ; S g

BUITRAGO, SPAIN | TRANSMISSION [BCH  SATELLITE | CTNE |BUITRAGO, SPAIN| INDIAN OCEAN | 8
TO INDIAN OCEAN I e ' | | ResioN ]
REGION | Lo | | o
DEH MANDRO, TRANSMISSION {I6CH ~ BATELLITE { T&T  |DEH MANDRO, | INDIAN OCEAN | 8
PAKISTAN TO | N \ PAKISTAN | REGION =
] INDIAN OCEAN : e
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OPERaT
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FRANCE TO
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SATELLITE
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FRANCE ,

DALBANDIN, TRANSMISSTION
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ZAHEDAN, TRAN

600CH

i
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: CHAPTER 1V
PLANNED IMPROVEMENTS

ROJECTED GROMTH

The Five-Year P]an (1978 1983) lays emphas1s upon greater pro~

V°f«duction of basic food stuffs.f Included in ‘the plan are improvements in the,ﬂ

‘ l'rural infrastructure,; improved manpower to enable Pakistanis to work
abroad and ‘a larger role in 1ndustry for the private sector., ~
;;2. . Telecommunications : '
. The TAT Department is faced with the cha11enges of rapidly
grow1ng demand, clearing of the backlog. and the rapxd changes in tech-
~ nology development besides maintainxng and operat1ng the existing facilis
°;‘ties efficiently. ~The T&T Department has been aware of these factors and

“has been p]anning, both in the short— and ldng-terms, various schemes to

~improve the situation.

Due to the limited ava11ab111ty of foreign exchange funds, finan-

”,cia1 constraints, and priorities imposed by the government, the T&T

Lol - Department has curtailed the size of its development schemes. Planning for ‘

_telecommunications is contained within the national Five-Year Plan (1978-

telephones and the long-distcnce netwo'ks.,; -

B : ',CIVILIAN‘ NETHORKS

1. Telecommunications Development Plans

" a. Public Telephcne System ,
A ~ The estimated growth rate in demand of telephone service
will average about 8 percent for the 1986-1950 time period. T&T plans to
augment the long distance and subsidiary trunk routes capacity to cope with
a 14 percent annual growth in traffic and to connect new places and remote
areas in the Northwest Frontier and the Baluchistan, including the Mekran

V-1

’?1983) The - Five-YeaP Plan has allocated the majority of funds to Iocal N

BRGS0 5 ST 5 i o 12 Rt
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Coasb, through new microwave Tinks. The planned microwave links are shown

‘ in Figure Iv-1. This wou)d increase the existing long distance channel
‘\‘capac1ty from 7,000 to over 12, 000 channels. T&T will replace 9,000 N
‘e‘sphone lines of old F-1 exchanges. The T&T has also expressed interesti‘;i”
ett*ng up a th1rd te1ec0mmun1cations equipm nt manufacturing annt.«:,f,“fﬂ,

‘f‘fakbased around sma11er switchang systems. It is estima»ed that 180 ‘switching
| facilities with up to 500 lines, 254 switching faciht1es with 11,000 to
3,000 Iines, and 15 sw1tch1ng facilities with 3, 000 to 10,000 1ines will be
"needed. SRS : i
, , By FY 1983, T&T envisages increaéing rthe telephone con-
1nections up to 492, 000. For this purpose, it would extend its exchange o
network and install amother 300 exchanges  making a total of 1,050 exchanges
' in the rural and urban areas. Moreover, T4T plans to ex and its Ration-
-Wide Dialing (NWD) system from its present coverage of 50 cities to 61
cities by FY. 1983, The trunk traffic would, therefofe, grow and fis
_ expected to be nearly 145 million calls in FY 1983. Extrapolations of
. statistical information indicate a doudling  of . ‘the teiephone density
~ e;!eading to 1 million telephones in use by 1990,
“: ,v* b Telegraph Telex. and Data Communications

i Telex. at an eavly stage of development, shares the Gentex
j'automatic exchanges tcgether with a number of manual exchanges.‘ T&T plans
;expansion of the telex faci!ities for some 3,200 addit1onal subscribers and’,

e ektension of te)ex and telegraph networks accordirgly. :
' ' ¢, Satellite Communications and International. Gateways :

' “ During the remaining period of the Fifth Plan (termed the

: midtenn plan, 1981-1983), T&T 1is envisaging an increase¢  in overseas com-

munications through expansion of the existing satellite earth station (at

Deh Mandro) channel capacity from 252 channels to 334 channels. The

expansion of the international gateway exchange capacity is also planned

accordingly. A second satellite earth station and a ateway exchange at

1slamabad are planned to cater to future overseas traffic,

1v-2

Switching procurement requirements from 198b-}990 will be’: tV S e e e
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Figure IV-1, 75T Microwave Network (Planned Links) ‘
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. R - Programs for telecommunications with nearby countries is
' o forecasted ‘Pakistan wil] upgrade the microwave 1ink between Pakistan and
fan., Another program is the transborder 11nkage on coaxial cable beaween,

'f‘gateways. f~‘ f,‘ T : e , ;

i o Pak1stan has taken ‘thé: firét étéps ‘towards eventual

"5*11aunching of a telecommunicationc ‘satellite. The Pakistan Space and Upper

‘ .~ Atmosphere ,Research Commission propeses the launching of ‘a multipurpose

‘nationaT;Satellite at an altitude of 35,800 kilometers above the equatcr.

EEE ~V"f . According to the tentative schedule, the telecommunications sateilite is to

: ~1be11auhched in-about 5 or 6 years, with the cooperation of either the US

. ~Nat10na1 Aeronautxcs and Space Admin.strat1on (NASA) or the European Space

i "Agency (ESA) C . : SRR :

‘ 2. . Datailed Lwcawngs
~a. Remarks :

' In this section, detaw]ed 11st1ngs are prov1ded which

::, descr1be the future planned civilian communications assets discussed in the

iylg precedwng sections., The abbreviatxons may be 1nterpreted as prev1ously '
,,defined in Chapter . : s R

vk - b.  Telephone Switches

e ’installed 1n Pakistan in the future txme framea‘
R :’gjiﬁﬂ;””*‘,»C. Transmission Capability ,
R Eye T " The future planned long haul trunks will be located in the
Northwest Frontier and the Baluchistan. Table IV-1 lists the future
~planned transmission capability ' ’
- d. Record/Data Equipment Capability

. ;1 AR : e kDetailed future plans for the installation of additional
LR . record/data equipment were not available for this report.
\,\

IvV-4

Lahore and Amritsar for India-Pakistan te!ecommunxcations traffic as a part f :;;ff:,¢§l;;?
’aof ‘the As1an Telecommun1cat1on Network, . Figure IV -2 shows these future;;,’;;';xa e

;J_There were no. detai1ed data avawlable on - sw1tches to be‘ -
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e International Gateways ,

International te\accmmunications‘of Pakistan are planned for

"k\exp;nsion to ne;rby Countt1es,
national gateways. = e

Iv-12

Table IV-2 lists the future planned inter-
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[ MIRPUR KHAS
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JTRANSMISSION Xy

960CH
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18T

I MIRPUR -KHAS

- |runssro, 1notA

LAHORE
T0 AMRITSAR,
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TRANSMISSTON
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T&T
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™
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L ISLAMABAD
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 CHAPTER V
- NOTES WD REFERENCES

,‘.mwem SUPPLIERS
Overview
' domestic.1' This information provides the technical and political insight

‘,irequired to formulate the ‘interoperability assessment and recommendations.
Prior to 1965, most of the Pakistan te\ecommun1cat1ons equipment

fused in the public sector was supp!ted by USA or UK companies. From then

: into the 1970s, the situation changed to one vhere companies from Europe,

| ~ Japan, Canada, and the USSR gradually penetrated the market. Local
. industry is still comparatively young and a majority of telecommunications

\“and broadcasting equipment requirements are 1mparted each year. Most local
“industry uses imported components and parts in the assembly and manufacture

St of telephones, telex machines, exchanges, radio. and televxs1on products.

‘ 2 ‘Domestic Suppliers

i Telaphanes Industrles of Pakistan (TIP) 1s a commercxal company

‘T‘fg;in which the government has a sharehoiding agreement with Siemens of West

i;Germany. the other shareho1der. TP provides the ma*n “technical effort, 

; '7ffinance. and m&nagement with Siemens providing. technical assistance when -

 }‘\;~required and components not available to TIP. ~ TIP manufactures and
"*:assemblgs electromechanical switching equipment for extensions.to existing

eXchanges, new local exchanges, and for automatic transit switching
centers. It also makes telephone sets and teleprinters.
Carrier Telephone Industries (CTI) is jointly owned by the

- governmewt and Siemens, who provide technical assistance when required.

 \Carrier Telephone Industries manufactures multiplex equipment and similar
transmission equipment.

N

~The kay to determ1n1ng the impact “upen interoperabxiity of the ,
' 7Pak1stan teleccmmun1cat1ons deveIcpment plans is to understand the history
and trends of the major Pakistan equipment suppixers, both forewgn and

Bii g
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) The equipment from the two factories fs standardized and its
‘;1mport from cther sources is prohibited :
' ""'Foreign Supp?iers and Magor Contracts

of elecommunications equipment and ‘the priﬂcipal ‘ranges of products
:supplied Specific contracts associ«ted with these supplierr are presented
in Table Vv-2. ‘ : ; : & it : :

'?  4;kj Summarx : , , R St

; i 'Internal stabiTity has been precarious sihce independence in
1947, with no firmly defined sociopolitical patterns emerging and the

‘”~‘s§tuation has not really changed since the political volte-face of the 1977

‘military coup. Deve!opment pianniﬁg has, however, recognized that
: efficient telecommunicat1on and broadcasting services and systems are an
essential part of a strong infrastructure. This approach has continued and
is incorporated 1in the latest Development Plan for 1978-1983, which
- proposes - further expansion ‘and extension in all telecommunications and
. brdadcqsting areas.  Of nbtei is the firm intent to provide a domestic
" telecommunications manufacturing capability evident in the fact that nearly

“’7]f90‘percentiof radio and television requirements are being met from Tocally
f'fcfproduted‘;eqﬁipment, often assembled from S0 percent 1locally manufactured

'/q“cdmpoﬁénts{‘ Active involvement ‘within the Asian Telecommunications Network
has also Positive?y encouraged expansion, g ' o

e ;fthe bulk of equipment has to be procured externally. Shortages of foreign

yﬁfexchange have long been a major 1limiting factor when acquiring such
o equipment Tied bilateral trade and loan “agreements have ofter been
. necessary -and, as such, have piedetermined supplier source. Tcday, the
' market, once dominated by US and U.K. companies, is spread across a wide

- spectrum which includes firms of the following countries which, in order of

 ' dominance, are West Germany, Japan, the United States, Canada, and the
~United Kingdom, with growing penetration - from other companies {in the
Netherlands, France, Italy, and recently ‘the U.S.S.R. The market for
'te1écommunications imports . is expected to grow while  the pattern of
- suppliers is unlikely to change substantially in the medium term.
' V-2

Table V-1-identifies some of Pakistav s major forewgn suppliers:f e

‘While the 1mport of components prodUCed 1oca11y is PrOhtbited' S
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TABLE V-1. IDENTIFIED EQUIPHENT SIPPLIERS

1 surtcuing

| xchs!seTs.
NTKS| TERMS

&
~ ~TROPG

CLos)

VHF .
UKF
CHF
Mobile

ANTEN

U TmamsMISSION
- ogsms |
8

Sus

CABLE

',;COAX; avkinanne

PAKISTAN
CT1

b NRTC
| 110

| UNITED STATES
1 fc-1m7

GTE INTL.

~ MOTOROLA
RCA CORP
SOUTHCOM
STONER -

| cANADA -

R

1 ‘marcoNI

CRCA - SPAR -

~ TOSHIBA

| EuRoPEAN

ELEKTRISK (LME)
GEC - MARCONI

_ PYE (PHILIPS)
SIEMENS
SIT- SIEMENS

x x
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© TABLE V-2, MAJOR FOREIGN CONTRACTS

covtRacToR -~ |

_ EQUIPMENT SUPPLIED _CONTRACT
Spat el e i s s e PRRIGD o] S
“INEC (3APAN) | e Iat'l Tph. Exchange (Karachi) |
i : ' 'Eiectfohic,Exéhéngék(tahqré)  f8479"7/
S 'Locai Tph. Switching Eqpt.
NEC & TOSHIBA Microwave route (7 GHz, 70-73 1.4
et 960 CH) L | S
1 : Microwave route (960 CH) 73-75
SIEMENS (WEST Autematic telex suitches | 77-78
A+ GERMANY)’ (Karachi, Lahore, Rawalpindi)
k ’ " Buried Coaxial Cable System Mid-1970s
GEC-MARCONI (UK) VHF & HF Systems ; 1 Late 1960s°
SIT-SIEMENS (ITALY) Microwave link (950 CH) 74-75
* |FEDERAL ELECTRIC Monitor and control network -
L CORP (ITT) (US) for PAK-ARAB refinery i :
e N oo bre-st 0.0
Microwave, UHF, and mobile SR
o EE radio links =~ <
 IGTE-INTERNATIONAL | o Microwave link | Early 1970s
i R e ~“{narrew band) - L 3
IRCA (CANADA) Microwave route 75-76
R (600 CH) : R
Satellite Earth Stn., 70-74 10.0
, © 30m diam. antenna '
MARCONI-CANADA LTD. Microwave, 2GHz PCM 76-77
: system along pipeline in
lower Indus Valley
- 2 (24-120 CH)
RCA CORP {USA) CENTO Microwave route Mid-1960s .
; through Baluchistan
(600 CH)
V-4
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e e BACKGROUND I’NFORMATIONk ON US GOVERNMENT COMMUNICATIONS SYSTEMS

: Army Tact1ca1 Commu11cat1ons Sys tom . (ATACS)

, k,,~_$ecure high quahty transmssmn paths, circuit and message switching, the
}fi e :;;Qj{;!means to terminate these circuits and’ paths. and the means to control the
o & e system at the nodal level. : : ‘ : : ' :
" The transmission systems for Eche%ons Abave Corps (EAC) consist
~ of multichannel and single channel capabﬂ1ties. Both systems operate at
;‘_",;Hne~bf-s1'ght {LOS), over cable, and beyond line-of-sight. Tandéming
. capability is provided with. radic relay - for L0S, and with
, T ' unattended/attended = repeaters for cable. ATACS uses a combination of
; i " analog and digital transmission. Howaver, new équipment being installed is
P almost excluswely digital. ! S e
' e ~There are two automatic circuit smtches in ATACS which are
e e  inter*n solutions to the more sdvanced TRI-TAC hardwara, and these switches
5 ~;;;W;,Tk}k7have replaced the older manual types (also found in ATACS). The AN/TTC-38
o < switch serves a large area or command node at Echelons Above Division (EAD)
‘fﬂto include Echelons Above Corps {EAC), whila the SB-3614 is-a unit level
4*"switch which can be employed at any echalon.: L 3 : -
oo AT signa]]mg within the AN/TTC 38 is performed usmg dual tane
~'mu1£irrequency (DTMF) tones for mllitary 1ocais and trunks. in addit1on,
it also has the capability ‘or single frequency (SF) signalling to
k Tucomercial trunks. Supervisory signals are single frequency (SF) tones for
off-hook and on-hook conditions to telephones operating on local battery
7 - and DC supervisory signals are used for telechones operating on common
. battery (using the AN/TTC-38 battery as a power scurce).  Trunking
R * : R - supervision is DTMF for military switchboards and OC closure for commercial
ik L ‘switchboards. Telephone signal converters are used to interface with the
. . older ringdown switchboards and special trunks are available in the AN/TTC-
. S ”“ 38 to provide this capability.
‘ B : ‘ Since 1980, - ATACS equ1pment has been in the process of being
modified and upgraded.  In some cases this includes additional components

g
SR
J B

> &
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The Army ‘Tactical Multichannel Communications “Sylsté'r'n is an‘f‘i‘f‘
integrated system of . comumcations eqmpmnt providing secura and non-; T
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" enly, while in others it includes new assémbﬁ@s | The most cmtica] of

' TRI-TAC Digital Ta‘fecamunicatibﬁs"“?mgra

,, f;(TRI TAC) of the future.v The TRI- TAC system is des1gned to rephca or make
jefficwnt use . of existing ATACS analog eqmp'nent inventcry, as we'H as to

_the’ 1mprovedﬂ ATACS compcnents are the muitﬁp?exer and combmers,: the -

R “In 1971 the DcD ‘established the Jmnt Tacmcal Comm nicatwn,k o
"“‘"?fOffice to design and 1mp1ement 2 tri - Ser \nce tactwai conm.mcancn systam‘;i o

utine the rapuﬂy improving d1g1ta1 technclogy.‘ The TRI TAC Charter sets S

‘ ”'V‘f‘{"‘down three ma;.or obgectives, as follows: g S B ,
(1) To place, in a timely fashion, naw tactical eqmpment raﬂectinc i
;s'tha most ef‘ectw& technolcgy in tho fiﬂd to upport the Amed (
Forces in the psrfcrmance of their miss%ons. : A : L
To achieve the necessary degr&s of interuperabﬂity among g
- tactical communicaticns systems and other DoD telec.mmmﬁcatmns'
- systems (i e., DCS); and ; e B T
(3)2\71’0 aliminate - dupl‘lcatmn, when feasible, in the devalepment of;kk
ffmﬂitary sarvice equipmant. e s
kRI‘TAC w'm evo'lve ina step-by-'stap ?ashm

: ifi?Switching and system control interfaces will be prov1ded to the current
" tactical Army System (ATACS), to the DCS (AUTOVON and AUTODIN). and to NATO
g tsubscribers ; .
o ‘The TRI- TAC transmssion facihtias consist of: \1) hne-of~ ’
o s‘ight (LOS) multichannel radic. systems. (2) digital tropospheric scatter
; multichannal radio systems, -{3) ;c,hgital group mu'itulexer systems, (4)
_ demand-assigned time division multiple access V'(DA/TDMAV‘;b tactical satellite
 SHF and UHF systems, (5) mobile subscriber access (MS1) systems, and (6)
'~h,"comun1'Cations security (COMSEC) équipmerit. _'Equipme‘.ut' used in the LOS

N6

4 P from a cowbined_
- analog/digital system ‘to a completely automated chgita system, mth FYR R
ﬁalog equipment phased out by 1992. \. Its prﬁmar,y functions mﬂ includa
,;,trunking, access control, smtching, and ‘comnunications security (COMSEC). =~
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‘; multithanne] ‘radio' systams' include the AN/GRC- 144 radic set which operates

in the 4.4 to 5 GHz and 14.4 to 15 GHz ranges, and the AN/GRC-103 radio
,t, which operatas in the 220 to \8‘30 MHz range. AH of tha digﬂ:al,
tropcscatter radw seis mﬂ utilize tme dw'nswn mult1plexmg (TOM) with

,a- swttch~se1ectab‘ie channel capamty of 54 48, 32 or 16 channals of
o3 kbps each In addﬁtion each set will be das1gnf=d tc operate in the 4.4
'~‘to 5,0 GHz band : : L ; :

~The famﬂy of tactical c1rcu1t and messaga smtches (AN/uCC 39 

. and Ab"TYC 39, respectively) will prov1de serv1ce for analog, digital, and
, secura voice, data and facsimile subsc”bers. The hybrid AN/TTC-39 circuit
. switches: handle analog and dig1ta1 voice, as well as data communications.
‘f",',Sign‘aHing is common-channel, both in-band and out-of-band. For analeg
e loops' and trunks, supervisory signals include 2600 Hz single frequency
(SF), DC, and controlied EMM; other signalling used includes OTMF, manual,
o dial pulse, and mu1ti~frequency (MF). . Features of the AN/TTC-39 include
. conferencing, precedence/preemption, and call intercept. - The AN/TYC-39
- message switch employs in-band signa]Hng" and supervision and has a store

and forward capabthy. In addition, it has. an autamatic'interfaca to

. AUTODIN. A1l versions of the circuit and message switches are modular in
v;design ‘and can handIe a capac‘}ty from 300 to 2400 lines for the circuit
. switch, and 25 to 50 lines for the message switch. Switching, routing, and
ff:"processing of calls and record traffic are undar computer ccntro'l The o
~'hybrid c1rcu1t switch has been des1gned to prov1de for both ana'log and
,d1g1ta1 service during the transition to the all-digital obJectwe system.

3.  Defense Communications System (DCS)

The DCS is the worldwide comp1ex comprising all United States
Government 1ong hau] point-to-point communications facilities, assocmted'
personnel, and material within the Department of Defense (DoD). It is
primarily a long-haul, general purpose system of govern.ant-owned and

- ]eya‘s;‘ed transmission media, relay stations, and switching centers. The
“composite DCS is a very extensive and complex system located in 70

v-7



- THE BDM CORPORATION

- countries throughbut the world. The DCS comprises three major networks:
'iAUTOVON AUTOSEVOCOM “and AbTODIN ‘ :
! 791Automatic Voica Network (nUsOVQN)
: AUTOVON, ‘as part of th& DCS, is a worldw1de automattc;y i
b sw1tched voice network for the DoD and other authorwzed agencies. The
: ,lCont1nenta1 United States (CONU:) Hawatiian, and Cansd1an portions of the
network are leased, with switches and transmission facilities provided by
commercial carriers.  The overseas pertion of the network consists of
; ,,Goverhmént-owned switching centers and transmission facilities supplemented
by leased transmission facilities. Transoceanic trunks are leased between
“the CONUS and overseas area gateway switches. ‘They provide the requisite
connectivity  for ‘the worldwide network. In addition to providing
»,§ subscribers with nonsecure voice grad: switching service, AUTOVCY :a-
‘kprovide access lines and switching f¢r the primary use of other r*°
“ﬁetworks for restoral purpcseé; The combination of all AUTOVON switc s d
~ ‘and their supporting transmission facilities coupled with varied four-wire
s subscribgr‘ instrument configurations and Private Branch Exchange and »
: :PrivatéiAutomatic Branch Exchange (PB8X and PABX) services, both leased and ‘
- Government-owned, and their supporting transmission facilities, is designed
k:‘to provide the media with reai- time voice and altarnate voice and data ‘
k?switching servxce for vaYidated subscriber requirements. Bty
o : Although fully compatible, the CONUS and overseas seqments
'7'of AUTOVON have sl1ght1y different operating characteristics. This is due
k’-bas1ca]1y to differences in equipment and routing logic. The CONI'D segment
,dethe worldwide network is leased from commercial carriers and includes
,that portion of the network within the 48 contiguous states plus Canada.
‘ , The overseas portion, with minor exceptions, uses government-owned
o facilities and includes the network outside the 48 contiguous states in the
‘ European, Pacific, and Caribbean areas.  Both the CONUS and overseas
- segments are designed to provide  the same service features. The
~ transmission media  interconnecting the switching centers include
transcceanic and landline cables, microwave rad1o, tropospheric scatter
systems and communications sate111te links. ‘ Lt :

v-8
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The CONUS AJTOVON comprises ap prox*mata?y 45 t2 6) Su\tch1ng'

-

_centers, each containi ng & modi ified CCITT Numpe- - 5 2rossbar switening

-w

machine, an £S5-1 or modifiec Automatic Electric switcn that is wwdeTy usaed

' 1n‘the te?ephone indust v ,hese _switching machines function like tkewr :
commer;aaly;ounter arts uu. nz;% added aatures designed ta meet,tne reecs e

aAu+bﬁa;3c ié&ﬁfe396§éé”fcwhunic§ffcﬁs (Adsv,szCCM) SR
~ AUTCSEVOCOM is a secure voice subsystem of the Dafense

"1?3?:menun1cat10rs System serving acproximately 1400 subscribers througnout the
" world. The AUTOSEVOCUM system comsists of Widetand. Subscriber Terminals
*f(kBST), Narrowband Subscriber Terminals {NBST), and ssec1a11zed AUTCSEVOCOM

: vswmtcnes.‘ WBSTs operate at 50 Kbps. - Due to the high bit rate, WaSTs are
7'grouped'in close geograchical preximity within communities of interest and

. are terminated by wideband (W8) circuits to the serving AUTCSEVOCOM switih.

~~ N8STs provide secure voice service to isolated subscribers which cannot be

- economically connected to an AUTOSEVOCOM switch on a WB basis. These
termirals operate at a slcwer bit rate (2400 or 9600 bps) and are connected

to AUTOVON, or other 4"wire switches by narrowbahd (N8) DCS»transmission

AUTOSEVOCOM  switches  are ~ interconnected by  AUTOVCN,

. x.ded1cated narrcwband {NB) circuits and dedicated wideband (WB) circuits.
i;A11 ‘NBSTs = and AUTOSEVOCOM switches have NB connectwvmty d1rect1y or
'“1nd1rect1y to (AUTOVON. Where d1rect access to AUTOVON is not available,

conhectivxty is derived from other ex1sting NB DCS transmission facilities.

",NBST, access to the worldwide N8 AUTOVON media always requires cperator‘
- assistance and WB-to-NB conversion.  WB-to-NB conversion is performed at
~‘the AUTOSEVOCOM switches by a Narrowband Trunking Unit which converts the

50 Kbps WBST signal to a 2400 or 3600 bps signal suitable qu transmission

over the NB netwcrks.  This conversion reduces the high quaTity speech of
intra-switch W8 calls to the lower quality artificial/reconstructed speech

. typical of lower bit rates.

V-9
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: ~ Eventually, the ex1st1ng AUTOSEVOCOM Network will be
' replaced by a mere modern system. It is anticipated that :*e existing
. system w111 “continue in operat1on until at least 1985.
o 'g:Automat1c Dwawta1 Network (AUTODIN)

o CCmmuniCaticns
 secure wor1dw1de communications for the DoD. and other federal -agencies.
S There are a tctaI of 18 AUTODIN Switching Centers (ASCs) worldwxde, 8 in
1"the CONUS and 9 overseas.‘ The 9 ASCs in the CONUS are nom1na11y managed,
on- site, by the military departments, with the ASC and certain related
~ services leased from the dcmest1c communications industry. Interconnecting
~ CONUS ASC communications trunks are a1l leased from common carriers. The 8
& overseas ASCs are managed and operated by the m111tary departments.
X “The AUTODIN consists of all AUTODIN 'switching centers (ASC‘
7 and term1na1 stations connected thereto.  This secure, fully automatic
~switching network is. designed, engineered, and programmed to provide
 continuous operation, minimum loss of service, and no loss of traffic.
AUTODIN accepts and delivers traffic in a variety of modes: teletype-
~writer punched cards, magnetic and paper tape, and some classes of
L compUﬁer-tOjcomﬁutérf traffic. . Transmission rates vary, according to
"]ﬁéubsqriber needs, from 45 to 4800 baud. ' ' . e

O e 0 R
e e

the ‘Sw1tched data network of the Deféhéé;f?ﬂ
Agency-managed Defense Communications System,v prov1d1ng:1;
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e iNTERNATIONAL'STANDARDIZATIGN

It is deswrable that one commun1»at1cn sysuem be able to communicate

‘Zfiﬁtérnatidnal automatic and semi-automatic switching networks. These are
designated by serial numbers 3, 4, 5, 6, and 7. For this report, systems

B  1No. S and .6 are of special interest. System No. 5 .is the internationalry

in-band system for two-way operation. It uses two freqUencies,724OO Hz

, and 2600 Hz, for link-by-link supervision; and two-out-of-six freguencies
’,~_(700 800, 1100, 1300, 1500, and 1700 Hz) for addressing. System No. 6 is

 the 1nternationa1 system de51gned for d1g1tal two-way ngna11ing over a

" common channel. The digital signals may be transmitted over 2 quasi-analog
. channel at 2400 b/s or over digital channels derived from the Pulse Code

, Modulat1on (PCM) multiplexer at 4 kb/s. The North American Common Channel
‘Interorf1ce Signalling (CCIS) system is similar to Sysbem No. 6.~ The

'-{d1fferences noted are largely dus to the fact that the System No. 6 was
"*j deve]oped for use 1nternatwonaiiy, whereas CCIS is- be1ng 1m91emented for

”:;domestic use in. the US on to11 networks.

'vwith another, and 50 standard1zat1cn of swgna111ng procedures :s necessary._k
téhdard1zat1cn exists f w1thin countries, , however many d\fferent‘ 
-« “incompatible - signalling systems exist in different countr1es.,u” The
7 "Consu1tative Committee on International xe1egrapby and Te?ephony (CCITT)
‘,;\has_,stqndafdized a"number"of signalling systems for general use in

%
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0. PULSE Tcom: ODULATION (CH)

i Although PCM was conceived and patented in the 1930's, the first
 commer:1a1 systems were not - 1nstalled until the 1960's. PCM is the
,répresentat1on of a speech signak,,or other analcq signal by saaning at a
egular rate and convertxng eauh samp]e to a. b1nary number In analog o

- ‘modulation (FDM{FM), the modulated parameter varies contwnuously and can
_take on any .value correspond1ng to the range of the message. When the
modulated wave is affected by noise, there is no way for the receiver to
“discern the'exAct'transmitted value. The advantage of PCM is that only a

- few discrete values are allowed in the modulated parameter. If the
- separation between these values is iarge compared to the noise
,'perturbations, it is a s'mp]é matter to decide at the receiver precisely
~ which spec1f1c value was 1ntended Thus the effects of randon noise ‘can be
. virtua1ly eliminated. k T

In determinwng interoperability, it is 1mportant to know wnwch type of

PCM is being used or considered in the foreign nation. In this study,

“three standards of PCM are 'app1icab13~-North American, European and
Japanese.  Table V-3 presents the technical parameters of ‘the three

x y>1nternationa1 PCM standards. _Though North American and uapanese PCN are
‘-:1dent1ca1 at the first lavel shown in the table (and also at the second
*“gIevel), the1r character1stics diverge at the th1rd level and abova.~f
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 TABLE V-3. INTERNATIONAL PCM STANDARDS

RORTH THERTCAN JAPARESE | EURCPEAN

1~;1str0RDER},‘ S

BIT RATE 1544 Kbps | 1544 Kbps 2048 Kbps
N0, OF BITS/CH. R R T e
o |TIME SLOV. 8 8 8
INO: OF CH TIME B TR T S AR
SLOTS/FRAME = (1 to 24) (1 to 24) ~ (0 to 31)
NO. OF BITS/FR || 193 e | 26
~ |FRAME REPETITION , , 3 ,

RATE - ff s0 | - 8000 8000
~|rraune  f| BIT-ORIENTED | BIT-ORIENTED | CHANNEL ORIENTED

Jow.Tmescor | 24w | 2 | s
jpssionment I (1to24) | (1to24) [(1to15, 17 to31)

 [stenaLLIng © CCS (4 Kbps) | CCS (4 Kbps) | SEPARATE CHANNELS
L T o SR (0 and 16)

CHANNEL R :

CAPACITY 64 Kb 64 Kb 64 Kb

, VOICE QUALITY 8 BITS/5 FRAMES | 8 BITS/5 FRAMES 8 BITS/ALL
o ' 7 BITS/6th FR | 7 BITS/6th FR FRAMES

. [weawswisstow moos f|  BIPOLAR BIPOLAR BIPOLAR

v-13-
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© TABLE V-3. INTERNATIONAL PCM STANDARDS (continued),

I norTH aveRICAN

UAPANESE -

‘1;¢EURQPEAN f'f;f- dh

1 [2nd ORDER]

o (eewez)

6312 Kbps
(96 CH)

6312 Kbps
(96 CH)

~ ALSO 7876 Kbps

(120 CH)

8448 Kbps
~ {120 CH)

[3rd ORDER]

- (PCM-3)

- 44736 Kbps
(672 CH).

32064 Kbps

(480 CH)

34368 Kbps

(480 CH)

léth ORDERJ’

. (PCM-4)

© 274176 Kbps
- (4032 CH)

97728 Kbps
(1440 CH)

139264 Kbps

(1920 CH)

| [5th oRoER} -

| oes)

.. 397200 Kbps - -
LU
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R ,DEFINIIiON OF ATTRIBUTES

: ccxs‘s

CDP

o

e o

 FULL DUPLEX

HALF DUPLEX

;f Prov1ded belou are. short defmnx*iors of ' scme of the commun1cat1ons
;systems attributes usad %n Tabie -1, Uﬂdarstand1ng these attr\butes andkA'
. how- they were intarpreted is cr1t§cal 1n the eva1uation of Tab\e I 1 and

the assessment of interoperabi?xty. o R S B '

“f'f; Cdﬁmon ‘Chanhel «Intéfofficé‘ Sighé13ihg'kis' a technfque by -

which the signalling information for a group of trunks is
transmitted between switching offices over a separate voice

channel using time-division methods..

~ Dial Pulse or Pulsing is a method of transmitting a
" telephone address by the momentary opening and closing of a
dc circuit a specified number of times, corresponding to the
“decimal digit which is dialed. This is usually actcmp\ished

by the manual operat1on of a fxnger wheel or phone dial.

1} Dual Tone Mu1tifrequency S1gna11ng.( A metkod of s1gna111ng

in which a combinat1on of two frequenc1es. sach from a group
:  qfof fuur. are used to transmat numerxca1 address information. ;
;',fﬂThe two groups of four. frequencxes are 697 Hz, 770 Hz, 852 ,

’fsz, 941 Hz, and 1209 Hz, 1336 Hz, un Hz, and 1633 Hz. * '

Frequency-ﬂivision Multiplex is a multip1ex system in which
the available transm1ssion fraquency range is divided into' '

narrower bands, each used for a separata channel.

Refers to a communications system or equipment capable of

“transmission simultanecusly in two directions.

A communications system. in -which - information can be

“tranvaitted in e1ther direction but only in d1rect1cn at a

timt :

y-15
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- SIGNALLING

. normally used for v01Ce transm1ssxcn

f The technique‘of receiv1ng a message. storing 1t unt11 thef‘*“

'iSRITCHfNGk“f”' proner outgoxng 11ne is avawlabie, and then retransm1t‘xng. g

' THE BOM CORPORATION

The transmissioh of signa?Ting information via tones at some

frequency or frequencies that lie n\thwn a carrwer channe1

‘~ ; No direct connectwon between the 1ncom1ng and outgowng 11nes

e

. SIGNALLING

out- OF -~BAND

'f.rif SIGNALLING |

: PACKET'f‘B s

CSWITCHING

j”:*] of transmission of the packet only.. The channel is then
‘; available for wuse by packets being transferred between

'~~1s set up. L

8 Muitifrequency 'signa11ing or pu!sing a2 method of
‘transmitting address - information. and other signals . for
‘controliing the telephcne network. The»identity of each of
~ten possible digits (0 to 9) plus the required supervisory
functions is determined by & comb11atxon of two out cf swx

' possibie frequancies. : ' '

A méthod of sighalling which uses‘a frequancy that ‘is within
the ‘passband of the transmission facility, but outside of a

~_carrier channal normally used for voice transmission.

‘Thé;Jtransmission of datay‘by‘\meéns‘ of addressed packets

whereby a transmass1on channel is occupied for the duration

different data -terminal equipment. The data may be formatted

~ into packet or divided and then formatted into a number of
" packets for transmission and multiplexing.

Pulse Code Modulation is the representation of an analog

 signal (speech) by sampling at a regular rate and converting

each sample to a binary number. See Chapter V, Section D.

V-16
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S ~TOM o ;"‘T1me Dwv1sxcn Mu1t1plex1ng is a means of cbtaining a number
R N e “of channels over a single path by txme-d1v1ding the path
,intc a number of time slots aﬁd assigning each channel xts‘ 

‘T‘xs ideaIly suited for the transmission of dagita1 data and
is now used for digitized speech and othar“51gnals.r_f '

P

own 1ntermittently~repeated tama s!et.~¢ At the recaiv1ngt S <
>«end. each tmme-separated channel 1= reassemhted. The system S
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 F.  GLOSSARY OF ACRONYMS

AN
©OAUTODIN
AUTOSEVOCOM
-~ AUTOVON

f bps

jAntenna (e)'j,{, Poi o
f';iArmy Tact1ca1 Cowmun1cations System
 Asfan Telecommunications Network B
" Automatic Digital Network -
Automatic Secure Voice Communications
~Automatic Voice Network

B

. Bits per second

¢

~,Con5u1tatiVe Committee on International Radio
““Common -Channel Interoffice Signalling
~ Consultative Committee on International Tele-
: "‘fii]graphy and Telephony e :

Central Treaty Organizatxun

ifChanne! (s)
Circuits

Central Offiee :

. Coaxial Cable

Continental United States
Carrier Telephone Industries

v-18
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O E/STN
il
ESA

. ESS

CFM

CGTE

s
* INTELSAT
1R

T
1Ty

; ‘Gigahertz  f,jff 53¥*5§f ;'
“. Gross National Product

‘kDefensa Communications System
TDirect Oistance D%aling ‘

Department of nefense

- pial Pulse | =
, ';Dua1-Tone Multifrequency 5‘9“317‘“9 L

Earth Station
“ ‘Electromechanical (watch1ng)
 European Space Agency
" Electronic Switching System

E

~ Frequency Division Multiplex
- Frequency Modulation

General Telephone and E1ectronics
1

Internationa] Bank‘for Reconstructich and
Development

' Internationa1 Te1ecemmun cations Satellite-

Consortium

~Indian Ocean Region

International Telephene and Telegraph forporatxon

 International Telecommunications Union

v-19
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Local End Office e

R *lLeased ane 1

s Lines ey
Cows . Line-of-Sight i

S L e ,‘\ ‘Master‘cdntrc1,Center B
UMMz . Megahertz

G IMOG ;‘;j  ‘ Ministry of Commun1cat1ons V'f .
M chrowave e

;fNationa1 Aeronautics and Space Admxnistrat1on
"Nippon E1ectr%c Company (Japan)
Network
‘“«kaNation-wide DiaIing .

- 7;‘,;§ft*7 *vf S 'Jiﬂ"' i‘f;t!i :

,y;\\{jﬁ.n{L  i-‘PABX “,;'.f - Private Automatic Branch Exchange'k(
"  ,“ ‘ﬁ]j " PARCO 5y 1 Ll Pak-Arab Refinery, Ltd. T
Coirinad - PBX ,,“.,’f,‘ﬁ L ~ Private Branch Exchange
+ . pm . Pulse Code Modulation
N FPOR T T e Pacific Ocean Region L
‘<f:;prj ’”:il:‘ " Point-to-Point ",
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ui Gas Transmission Cowpany[“ Rt
;,tdred Program Control '
QSubscriber Trunk DiaTxng
fSubmarwne
;Step-bv-Step
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