Annex L
PTCL Network and Infrastructure Report

The following report discuses PT(L’s network and infrastructure. It was prepared by PTCL in late
2003. Thereport is provided far theinformation of Applicants. The Authority is not responsible for the
contents of the report and assumes no responsibility or liability for any inacauracies or omissions.
Applicants should address any questions or requests for clarificationto PTCL

Introduction

Over the past few years PTCL has managed to rapidly modernize its network, while at the same time
increasing teledensity, quality of service and other telecom infrastructure. PTCLs curent network
consists of 99.6% digital switching system, optical fiber cable backbore, subsidiary routes, long
distance media, digital radio systems, submarine communication, satellite communication and
alternate arrangements. PTCL is alsothe provider of infrastructure connectivity for ISPs, data network

operators, software exporters, eduational institutions, corparate and other users. Network capacity
has grown rapidly in the bst five years ending June 2003 by 1.5 milion additional ALl with a

digitalizationrate of over 99.6%. The number of exchanges has increased tothe current level of 2,86.
PTCL has also been ane of the few telecos in theregionto deploy DWDM technology onits opticl fiber
system. Althaugh the netwark is largely automatic, there are few manual exchanges is a limited

manual network, primarily serving remote communities, which is cannected to the rest of the network
throwsh LEs.

Thekey elements of PTCL’s network and infrastructure are as follows:

B Loca Loop network — prircipally copper wire based lines connecting the LEs to the subscriber’s
premises (also knownas the “access network’)

m Junction network — conprises of transmission facilities linking LEs and providing links to transit
exchanges either directly or throughtandemexcharges (also knownas the ““Tandem Netwark’’)

m Switching network — conprises local, tandem and transit exchanges. Current tota number is 2826.

m Trunk network — conmprising of the transmission fadilities lnking the Digital Trarsit Exchanges
(“DTEs”) and the IGEs. The Digital Transit Exchangeis not always adedicated trunk switch and may
alsosupport direct austomer connections, inwhich case it is known as a combined exchange

m Internationa netwark — conprising of the IGEs and the transmission facilities at the satellite earth
stations and submarine cables

m Intelligent network — Conrprises of service controland service switching systems wilizing the PSTN
to ddiver VAS savices to its subscribers

PTCL also provides network related services, particularly leased-lines to all cellular, data, ISP and
payphone licensees. With a high-spead fiber backbore in place and additiond access rings gperational
in major cities, such as Karachi, Lahore and Islamabad. PTCL is ideally positioned to cope with future
service expansion and the growing demand in both wice and data traffic.

Domestic network

PTCLs domestic network cansisting of the local loop, junction network and the trunk network are
interconnected by an integrated transmission system. PTCL has continuowsly expanded its domestic
network to provide comprehensive high quality coverage to its subsaibers. As of Jure 2003, PTCL had a
total ALI of 4.94 million and ALIS of 3.98 million lines with digitalizationrate of over 99.6% in both ALl



and ALIS. PTCL has been successful in rapidly expanding its ALl, while continuously improving
digitalization levels and maintaining a satisfactory level of uilization over the last five years.

PTCL has also contirued to expand its switching cgpability along with the increase in the number of
ALl. As at June 2003 the total number o exchanges stood at 2,826 comprising of 2,574 digital

exchanges (4.923 Million lines) and 252 manual exchanges (17K lines). Manual exchanges are utilized
primarily inrural areas.

Local loop retwork

The subscriber is cannected by a pdyethylene insulated, auminum shielded, pair type copper wire to
the LE.. TheLEs in single exchanges areas are directly linked tothe DTEs, through long distance media
whilein multi-exchange areas (LE’s are lirked to the DTE via the tandem exchanges.

Each subscriber has an assodated meter in the LE. In the digital exchanges the meter is haused within
the software. Meters are automatically activated by the initiator of the call being connected to the
dialed call. The LE determines the destination of the call from the dialed digits.. The action of lifting

the receiver alerts the operator to acall initiation.
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PTCL plans to rollout new technology to expand coverage and lower installation costs. The expected
launch of thewireless local bop (“WLL”) network this year, is part o this strategy.

Wireless Local Loop

As part of its strategy to harness new cost effective technology and provide nationwide coverage, PTCL
is plnning to impement a WLL network. WLL is a superior solution to provide service to the ramote
ares of Pakistan given the country’s scattered populatian, limited demand, large average access

distance, poor infrastructure, low affordability, and ease of operations and maintenance. The current
WLL project once fuly implemented is expected to have a subscriber base of 195,000. PTCL hopes to

rollaust a WLL network based on CDMA2000 1x technology, utilizing the PSTN switching, tariff and
numbering plans.

Optical Fiber Access Network

PTCL also hgpes to implement an Optical Fiber Access Network (“OFAN”) to enhance capacity in the
densely populated dties of Karachi, Lahore and Islamabad. OFAN ance fully implemented will provide
better quality of service, provision of broad band service, longer reach exchanges, protection of ring
topdogy and fault management. At present the contract far the OFAN system has already been
awarded and implementationis expected tobe completed in FY2004.

Junction network

The junction network connects LEs through tandem exchanges to each othe as well as to the trunk
network of DIEs (also known as the ‘‘Tandem Network’’). Tandem exchanges are lbcated in all major
cities in Pakistan to provide connections between LEs and DTEs, which are not directly lirked. The
main elements of the junction network are transmission and switching. PTCL has achieved a 100%
digital junction network.



Trunk network

The Trunk networ k consists of 36 DTEs, all of which are directly or indirectly inter cannected. While all
36 exchanges are digital the transmission medium while being predaminantly digital includes a limited

analogue links connecting 3 DIEs in the remate areas of Balachistan.

Fiber network

PTCL has cortinuously expanded its optical fiber network toachievea total length of 6,880 km of optic
fiber connecting 405 cities and spanning bath banks of the Indus River. This trandates into total E-1
length of [1.72] million km. In the last five years, PTCL added 3,237 km to its optical fiber network and
plans to add a further 1000kmin FY2004.

The graph beow represents the current strength of PTCL's fiber optic infrastructure.
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PTCL manages it optical fiber cable system by division to five different regions of Islamabad, Lahore,
Multan, Hyderabad and Quetta. The total system cpacity is 136,680 channels and utilizes multiple

technologies of Alcatel; NEG; Fujitsy Ericsson and Siemens/CTl. The current bad factor is about 62%
with 10,780 of the tatal 17,366 E-1s used.
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As part of the ongoing development and modernization of the network, PTCL has instaled 3x 2.5GB
Dense Wave Division Multiplexing (“DWDM”) Backbore high capacity Fiber Aacess Rirgs, as well as 10GB
DWDM equipment. The deployment of the DWDM techrology is an upgrade o the 622-megabit
Synchronies Digital Hierarchy (“SDH’) network deployed previously. In tandem with the continues

improvemert of technology, PTCL has also managed to pragressively reduce the number and duration
of cable breakdowns.

The expansion and further upgrading of the domestic network coup led with the launchof newWLL and
OFAN technology wi ll provide higher capacity bandwidth for both vaice and data communication. While
facilitating the expansion of its subscriber base this also complements PTCL’s plan to retain high-
mar gin custamers by providing themwith efficient and high quality service.

Domes tic satellite net work

Domestic satellite stations for communication are being used for accessing remote areas of Pakistan
such as Gilgit, Skardu and Gwadar. PTCL wes a satellite connectivity agreement with INTELSAT at 64
degrees to provide this service. This satellite connectivity currently has a capacity of 12 Mbps. The
inacaessibility of these areas makes satellite telecanmuniction the required method of connectivity.



These satellites are linked to the earth station at Malacch for onward comectivity with the national
network.

Radio netwark

Mareremote rural areas are connected by the use of Digita Radio Systems (“DRS”)to the optical fiber
backbone. NTC-owned, high cgpacity microwave links are used by PTCL fa restoration fallback and
connectivity to remate areas of Pakistan.

Currently, the terrestrial trunk network includes high capacity microwave systems covering major cities
in Pakistan. In addition, there is a wide-band analogue coaxial cable (whichis owned by NTC and used
by PTCL) under inter-conrect arrangements.

International network

PTCL has developed an extended inter natioral network that currently provides direct connections with
43 ocountries and indirect connectiors with all countries of the world. At present over 90% of the
international traffic is with countries that have direct connectivity. As at June 2003,PTCL has 13,489

bilateral voice circuits with 53 Intermationalcarriers. Anotha 2100 voice circuits with five VolP carriers
are established at Digital Transit exchanges for Internatianal incoming voice traffic only. The key

components of PTCL’s inter mational network are:
m 2.8 Million MIU KMs capacity in South East Asia - Middle East- Western Europe (‘SMW -3”) gptical
fiber submarine cablk systemwith 2.93% voting rights.

B Three INTELSAT standard ‘A’ earth statiors, situated at Malacch (Islamabad), Dehmardro and
Kar achi.

W 1,177 kms long 1200 channel analogue submarine coaxial cable between Karachi and Fujaira in the
U.A.E. (jointly owned by PTQL and the Etisalat UAE).

B Four operating International Gateway Excharges (“IGE”) twoeach at Karachi and Islamabad
W 136 wice channels Analogue microwave links to Iran,

m 8Mb Digital radio links to Afghanistan,

PTCL intends to further expand the capability of its intermational connectivity and with this intention
have signed a memorandum of understanding to jointly plan and construct a new submarine cable
system called South East Asia - Middle East - Western Europe (“SMW -4"’) from Singaporeto France. In
addition, PTCL is dso considering investment in the Trars Asia-Eurgpe Optic Cable System project
linking Ger many and China via a nunmber of countries including Iran, Turkey and Afghanistan.

Submarin e connectivity

The primary media far PTCL's inter mational connectivity is via two submarine cable systens. PTCL has
access to a total of 8,102 channels comprising of 7,054 channels via the main SMW-3 submarine cable
and another 1,048 channels via the Pakistan-U.A.E. submarine cable.
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The bulk of the international communication requirement for data and voice are at present provided
via connectivity to SMW-3. SMW-3 launched in 199 has now developed into a highly successful

optical cable system with a present membership of 92 cowntries and 34 landing stations. PTCL has a
total capacity of 2.8 million minimuminvestment unit (“MIU’) kms on SMW-3 providing direct access to
30 countries . PTCL has activated 3397 and 3678 voice chanrels to IGEs at Islamabad and Karachi
respectively.

PTCL jointly owns an analogue submarine cable with ETISALAT of the UAE. The cable links Karachi and
the UAE with a total current capacity 1,048 channels (510 and 538 channels to IGEs at Islamabad and
Karachi respectively) to handle international traffic onwards to the UAE . This was the first submarine
cableinstalled by Pakistan and is still in usefor international traffic in the region.

In orda to meet future international connectivity requirements, PTCL and 13 other intenational
carriers signed an MOU in Indonesia on September 4, 2002 to jointly plan and construct a rew
submarine able linking South East Asia, Middle East and Europe cdled Sea Me We4(SMW4). SMW4 is
expected to connect 12 countries including Pakistan Once implemented, SMW-4 is expected to meet

strategic restaration needs as well as enhance PTCL’s ability to offer bandwidth services on
International Fiber gptic system at comp etitive prices.

PTAL has indicated to invest USS 40-45 Million in SMW4 system in excharnge for capacity.
Satellite connectivity

PTCL is a signatory to the INTELSAT and INMARSAT satellite corsortia that alloas it to use their
capacity to establish direct connections with telecommunication carriers around the world. As of June
30, 2003, PTCL has access toa totalcapacity of 5201channels connected tothe IGE.

The Compary has three-satellite antennas one directed to, 359 degrees, over looking the Atlantic (USA)
and the remaining two at 60 and 62 degrees over lodking therest of the earth.
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Terrestrial micowave

PTCL contirues to utilize the terrestrial miaowave link ariginally established in 1958 to connect
Pakistan, Iran and Tukey, fa communicati an between Pakistan and Iran. PTCL has access to 136 vdce
circuts to Iran chamels thraugh this media. However given the poa quality of the connectivity, PTCL
hopes to discontinue with this media in the near future.

PTCL has recently re-established digital radio links between Peshawar in Pakistan and Kabul capital of
Afghanistan. The radio link has a total capadity of 8Mb.

International gateway exchanges

Theinternational submarine, satellite and micronvave media are connected to the local retwork via the

IGEs. Thereare currently four IGEs in operation, two each inKarach and Islmabad with a total 13,460
operating inter natioral channels. The details of theexchanges areas listed below:



m IGE-| at Islamabad — Currently decommissioned

m IGE-ll at Islamabad — Is a NEC NEAX 61E exchange, which has a capacity of 392 E1’s of
International and National channels. The gateway was comrmissioned in 1995

m IGE-ll & Islamabad — |s a Huawei (C&C0B) exchange, which ha a capacity of 450 E-1’s
International channels and National chanrels. This more advanced gateway was commissioned in

Augwst 2002. This exchange handles international traffic far Punjab and NWFP and over flow traffic
fromIGE-Il at Karachi

m IGE-I at Karachi —Is a Huawei (C&C08) excharge, which has acapacity of 450 E-1’s of Interrational
channels and Natioral channels. This gateway was also comrmissioned in August 2002

m IGE-Il at Karachi —s an Ericsson TG-Ill exchange. which has a capadity of 408 E-1’s of Interrational
channels and Natioral channels. The gateway was commissioned in 1999

Gatassywite ttabis of Intemational media '
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PTCL has undertaken a significant amount of exparsion and modernization over the last five years to
upgrade these exchanges. During 2002-03 1,654 new circuits were added to the network. Expansion of
capacity in these exchanges has now been completed and C7 signaling has been implemented for
national and inter national cir cuits.

Capadtyof Imemeto e Gateway Exabarges E-1 (200 Ports)

S. No Capacity NAT Int. Spare

1 IGE-| Karachi 450 169 22 259

2 IGE-II Karachi 408 111 218 79

3 IGE-II IBA 392 195 192 5

4 IGE-III IBA 450 159 45 246
Tota 1700 634 477 589

Intelligent network

Theintelligent network (“IN”’) hasover ashort peiod of time achieved tremendous success partiaularly
in the area o pre-paid calling cards. Wsers did an access number to enter the IN via a local exchange
or international gateway. The call is then forwarded to a Service Control Point (“SCP”) via a Service
Switching Paint (“SSP”) for verification. The Due to the extensive demand the capacity of the IN
platform is dso being enhanced.




Other infrastructure

PTCL is also the provider o infrastructure connectivity fa ISPs, data network operatas, software
exparters, educatiomal institutions and othe users. As part of expanding internet infrastructure three

high speed internet exchanges wer e established at Karachi, Lahoreand Islamabad while the number of
towrs /cities/villages having internet access have been increased to1,708.

Othe initiatives indude improved fault management and complairt systens with the introduction of
Computerized Fault Management Systems (‘CFMS”) and Customer Complaint Centers. Conplying with
its Service Quality Obligatiors, the Company has vastly improved fault management, reducing resporse
times and inareasing overallreliabi lity.

Capital Expenditure Plan (“Capex Plan”)

PTCL has a well-definred build-out strategy, with geogrgphic coverage and quality of service
improvemert as priaities. Special enphasis has been given to expansion o the existing network and
expansion of data canmunication services.

The Comparny has earmarked Rs.17.1 billion for capital expenditure in FY2004. The plan envisages
expansion and modernization of the voice and data netwarks, introduction of mare VAS for a wider

custamer base and improved service quality. Almost 90% of the funds required fa the capital
expenditurewill be met thraugh internal gereration with the balancebeing debt financed.

As part of its Universal Service Obligation (“USO”), PTCL has focused much of its line build out in the

rud areas. The USO requires 83,000 lines to be built in rural areas.. However, demand for line
subscription is fairly high in urban areas, allowing for efficient line utilization in the nmore populated

areas of Pakistan.

PTCL Capex budget is prepared on a ‘bottom-up’ basis. The data far the preparation of the Capex
budget is primarily supplied by the regions that erntertain the actual applications for new telephone
connections, bandwidth and other services. In addition public representatives also provide their inputs
intothe PTCL expansion plars.

The Capex Plan focwses on the following areas:

B Expansion and enhancement of the trunk network and introduction of new technology into the
access netwark

B Laurch of new variaus value-added services including E-commerce gpplicatians, credit limit on pre
paid cards and Data networ k backbane development

B Improved cwstomer services via modernization and development of billing systems, service centers
and training of staff

Key items of the FY2003-04 Capex P lan with the estimated cost are presented in the table below:
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