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Preface:


         Now a day, mobiles are becoming a part of our daily life routine. And why not they become the part of our life. The size of mobiles is hardly greater then our palm. One can easily afford and comfortably put a cell phone in his/her pocket. Many mobile manufacturer companies are working in market such as Nokia, Samsung, LG, and Motorola are the most popular mobile manufacturers. These are the mobile manufacturers and the most important of all are those who bring life to your mobile. Yes we are talking about those cellular companies who provide you cellular connection for your cell phone. Mobilink, Ufone, Insta, Paktel are the examples of such a companies and they are also working in Pakistan. Our project is about these cellular companies. 
                   Mobile is the ability to be on the move. A mobile device is anything that can be used on the move, ranging from laptops to mobile phones. As long as location is not fixed, it is considered mobile. Areas that are not included in our definition of mobile include remote offices, home offices or home appliances. While these are definitely remote, they are not considered mobile.

Mobiles are also called cell phones or cellular, as the rapid growth in technology made them so small. Cellular is a small device, which is used to transfer data through wireless medium, from one location to another. Data could be of the type text, graphical, audio or video.

             To transfer data from one place to another we require a comprehensive network. There are two main types of networks.

i. Physical Network.
ii. Wireless Network.

          Today Cellular Companies are using wireless network. A wireless network has some benefits in it, such as, easy to be accessible at any place. Wireless network refers to the transmission of voice & data over radio waves. It allows workers to communicate with enterprise data without requiring a physical connection to a network. To establish their network a Cellular Company uses the following things, hardware, mode of communication & network protocol. We have discussed all these above-mentioned things in detail in chapter# 1, “Cellular Company.” 

           Different Cellular Companies provide different facilities, such as, POWER TOOLS, SMS, MMS, G-Mail, V-Mail, MOBILE BANKING etc. We shall describe these features latter in our chapters. We have prepared the documentation of our project in the sense of rapid development in the mode of communication from AMPS to GSM.

Overview of 1st Chapter:

                                In first chapter (Cellular Company) we have discussed in detail what is a Cellular Company and what are the basic components used in the infrastructure of a Cellular Company. Talking about its infrastructure, which includes the hardware, the network protocols, mode of communication, etc. Except infrastructure a company offers different VAS (Value Added Services). We have also included the detail of all these VAS.  

Overview of 2nd Chapter:
                                The name of this chapter is “Cellular Status of Pakistan”. In this chapter we provide the information about the cellular companies working in Pakistan one by one. There are only four companies in Pakistan, Instaphone, Paktel, Mobilink, and Ufone. Their company overview (history & infrastructure), features & packages they provide, all are discussed in detail in this chapter.

Overview of 3rd Chapter:

                                 As the race of companies has increased, the atmosphere of competition has become dense even in Pakistan. So to provide a comprehensive comparison between these companies we set a chapter with the name “Who is Dominating in the Market ”. In this chapter we have also provided the glance of each company in the form of comparison. Mainly the comparison will be on the basis of, mode of communication, market shares, user base, services which they provide, etc.

Overview of 4th Chapter:

                                At the end we have pointed out the upcoming Cellular Companies that have recently signed contracts with PTA (Pakistan Telecommunication Authority) and we also include the views of the directors of different Cellular Companies about these upcoming Cellular Companies. That’s why we named this chapter as “Up coming Companies in the Market ”.

A Cellular Company

                   As the technology has increased the mode of communication has also advanced, with this different advancements in our life, now we can communicate with each other only using cell phones. But these cell phones are useless unless cellular companies do not support them. What a Cellular Company do? It provides a medium between two or more than two cell phones. What kind of medium? We shall find the answer in this chapter.

Basic Components:


                 Basic components through which a Cellular Company works are:
1) Infrastructure

2) Packages & VAS

1) Infrastructure:

               Infrastructure consists of the things that are used for a successful transmission of voice & data from one mobile to another. & to accomplish this task few basic components are required. Which are:
a) Wireless Networks

b) Hardware

c) Mode Of Communication

a) Wireless Networks:

                     Wireless networks serve many purposes. In some cases they are used as cable replacements, while in other cases they are used to provide access to corporate data from remote locations. Much of the industry hype surrounds third-generation wide are networks are now commercially available in most first-world regions. At the same time, breakthroughs in short-range networks are also generating excitement. As users carry around multiple devices, a need arises for an easy, effective way for them to communicate & what is easier than wireless?


           For the purpose of our discussion, wireless networks will be divided into two broad segments: short-range & long-range. Short-range wireless pertains to networks that are confined to a limited area. This applies to local area networks (LANs), such as corporate buildings, school campuses, manufacturing plants or homes, as well as to personal area networks (PANs) where portable computers within close proximity to one another need to communicate. These networks typically operate over unlicensed spectrum reserved for industrial, scientific, medical (ISM) usage. The available frequencies differ from country to country. The most common frequency band is at 2.4 GHz, which is available across most of the glove. Other bands at 5 GHz & 40 GHz are also often used. The availability of these frequencies allows users to operate wireless networks without obtaining a license & without charge.


          Long-range networks continue where LANs end. Companies that sell the wireless connectivity as a service typically provide connectivity. These networks span large areas such as a metropolitan area, a state or province or an entire country. The goal of long-range networks is to provide wireless coverage globally. The most common long-range network is wireless wide area network (WWAN). When true global coverage is required, satellite networks are also available. 

Four Categories of Wireless Networks:


                                                      Table provides more detail about the four wireless networks categories. Information such as coverage area, function, relative cost & throughput are some of the main areas where these networks differ. As mentioned earlier, short-range networks operate on unlicensed frequency bands; therefore, there is no airtime fee associated with their usage. The same is not true of WWANs & satellite networks, which charge either by the minutes or by the amount of data transferred.

Table:
(High-Level Differences between WPANs, WLANs, WWANs & Satellite)
	Type of Networks
	Coverage Area
	Function
	Associated Cost
	Typical Throughput
	Standards

	Wireless personal area networks (WPAN)
	Personal operating space; typically 10 meters
	Cable replacements technology, personal networks
	Very low
	.1-4 Mbps
	IrDA, Bluetooth, 802.15

	Wireless local area network (WLAN)
	In buildings or campuses; typically 100 meters
	Extension or alternative to wired LAN
	Low-medium
	1-54 Mbps
	802.11a, b, g, HIPERLAN/2

	Wireless wide area network (WWAN)
	Coverage provided on national basis from multiple carriers
	Extension of LAN
	Medium-high
	8 Kbps-2Mbps
	GSM, TDMA, CDMA, GPRS, EDGE, WCDMA

	Satellite networks
	Global coverage
	Extension of LAN
	Very high
	2 Kbps-19.2 Kbps
	TDMA, CDMA, FDMA


Wireless Wide Area Networks:


                                     Wireless Wide Area Network is used in Cellular Company. WWANs have been in place since the early 1980s for voice communication & since the early 1990s for data communication globally. Access to these networks requires users to sign an agreement with the company that operates the network they are interested in. this agreement will allow them to use the wireless network for a fee, which is often calculated by the number of minutes the user is connected to the network or more recently, by the amount of data transferred over the network. Before going any further we must know about a term Multiplexing Techniques.

Multiplexing Techniques:


                                Multiplexing is a term used to describe how a signal can be divided among multiple users. This spectrum sharing allows wireless operators to maximize the use of their spectrum to accommodate a large number of users over fewer channels. For digital systems, three main multiplexing techniques are being used for wide area networks: frequency division, time division & code division.

i) Frequency-division multiplexing (FDM):
                                                      
Numerous signals are combined on a single channel. Each signal on the channel is assigned unique frequency for communication. The caller & the receiver tune to the same frequency to communicate. This is similar to how radio stations work. Each has its own frequency band over which it broadcasts. To listen to a particular channel, you tune the receiver to that particular frequency. For person-to-person communication, this is a very inefficient use of spectrum, hence is only used by analog wireless networks.

ii) Time-division multiplexing (TDM):

                                         As with FDM, numerous signals are combined on a single channel, but with TDM they are divided into separate time slots. The time segments are assigned to an individual user & are rotated at regular intervals. The receiver interprets the appropriate time slot to receive the information. This technique allows for variation in the number of signals sent along the line & constantly adjusts the time intervals to maximize bandwidth. Many of the current second-generation wireless systems are based on time-division multiplexing as it provides efficient use of spectrum with minimal interference.

iii) Code-division multiplexing (CDM):

                                                     Rather than dividing the signal using frequency or time, CDM attaches a code to each signal & sends them all over the same broad spectrum. This results in very high spectrum efficiency & low levels of interference by other signals. Even though all of the signals are being broadcast at once, a receiver will only accept the signals with the right code. This technique is used in several second-generation wireless networks & is the basis for nearly all third-generation networks.

Network Generations:


                          There are four generations of networks:

i) First-Generation Networks (1G):
                                                                     First-generation (1G) wireless networks were first constructed in the late 1970s in the United States & in the early 1980s in Europe. These analog networks were used only for voice communication & they suffered from high levels of interference, which led to unpredictable call quality. Examples of 1G are: AMPS, TACS & NMT.
ii) Second-Generation Networks (2G):

                                                     Second-generation networks introduced digital capabilities to wireless in the early 1990s. This resulted in higher-quality voice as well as basic data services. Examples of 2G are: DAMPS (TDMA), CDMA IS-95, GSM, etc.

iii) Second-and-a-Half-Generation Networks (2.5G):

                                                                              Just as the name suggests, 2.5G networks are a step toward third-generation networks, but they are not quite there. The good news is that they provide the main feature that users require to be successful on the mobile Internet: packet data. Examples of 2.5G are: GPRS & CDMA2000 1x.

iv) Third-Generation Networks (3G):

                                                  Third-generation (3G) networks started with the vision to develop a single global standard for high-speed data & high-quality voice services. The goal was to have all users worldwide use a single standard that would allow for true global roaming. But different countries do not accept it & 3G is divided into three branches: WCDMA, CDMA2000 & EDGE. Example of 3G is CDMA.

Wireless Protocols Used In Pakistan

Advanced Mobile Phone Service (AMPS):


                                                         Advanced Mobile Phone Service (AMPS) is a standard system for analog signal cellular telephone service in the United States and is also used in other countries. The Federal Communications Commission (FCC) bases it on the initial electromagnetic radiation spectrum allocation for cellular service in 1970. Introduced by AT&T in 1983, AMPS became and currently still is the most widely deployed cellular system in the United States.

       AMPS allocate frequency ranges within the 800 and 900 Megahertz (MHz) spectrum to cellular telephone. Each service provider can use half of the 824-849 MHz range for receiving signals from cellular phones and half the 869-894 MHz range for transmitting to cellular phones. The bands are divided into 30 kHz sub-bands, called channels. The receiving channels are called reverse channels and the sending channels are called forward channels. The division of the spectrum into sub-band channels is achieved by using frequency division multiple access (FDMA).

      The signals received from a transmitter cover an area called a. cell. As a user moves out of the cell's area into an adjacent cell, the user begins to pick up the new cell's signals without any noticeable transition. The signals in the adjacent cell are sent and received on different channels than the previous cell's signals to so that the signals don't interfere with each other.

     The analog service of AMPS has been updated with digital cellular service by adding to FDMA a further subdivision of each channel using time division multiple access (TDMA). This service is known as digital AMPS (D-AMPS). Although AMPS and D-AMPS originated for the North American cellular telephone market, they are now used worldwide with over 74 million subscribers, according to Ericsson, one of the major cellular phone manufacturers.
Time-Division Multiple Access (TDMA):


                                                TDMA (time division multiple access) is a technology used in digital cellular telephone communication that divides each cellular channel into three time slots in order to increase the amount of data that can be carried.

     TDMA is used by Digital-American Mobile Phone Service (D-AMPS), Global System for Mobile communications (GSM), and Personal Digital Cellular (PDC). However, each of these systems implements TDMA in a somewhat different and incompatible way. An alternative multiplexing scheme to FDMA with TDMA is CDMA (code division multiple access), which takes the entire allocated frequency range for a given service and multiplexes information for all users across the spectrum range at the same time.

TDMA was first specified as a standard in EIA/TIA Interim Standard 54 (IS-54). IS-136, an evolved version of IS-54, is the United States standard for TDMA for both the cellular (850 MHz) and personal communications services (1.9 GHz) spectrums. TDMA is also used for Digital Enhanced Cordless Telecommunications (DECT). 

GSM (Global System for Mobile Communication):

History of GSM:PRIVATE

                        GSMs pedigree derives from a 1982 proposal from Nordic Telecom and Netherlands PTT to the CEPT (Conference of European Post and Telecommunications) to develop a new digital cellular standard that would cope with the ever burgeoning demands on European mobile networks.
The European Commission (EC) issued a directive, which required member states to reserve frequencies in the 900 MHz band for GSM to allow for roaming. The European Telecommunications Standards Institute (ETSI) defined GSM as the internationally accepted digital cellular telephony standard.
The proposal came to fruition in September 1987, when 13 operators and administrators in the CEPT GSM advisory group signed the charter GSM (Groupe Special Mobile) MoU "Club" agreement, with a launch date of 1 July 1991.
The original French name was later changed to Global System for Mobile Communications, but the original GSM acronym stuck.
Now, more than 135 GSM mobile networks have been established in Europe, the US, Asia, Africa and Australasia, woven together by international roaming agreements and a common bond called the "Memo of Understanding" (MoU) which defines the GSM standards and the different phases of its world-wide implementation.

Group Special Mobile (Global System for Mobile Communications):
                                                                                                                                   This set of standards is widely used in Europe for cellular communications. The audio encoding subset of the GSM standard is best known to computer users because its data compression and decompression techniques are also being used for Web-phone communication and encoding WAV and AIFF files. 

AIFF - Audio Interchange File Format:
This audio file format was developed by Apple Computer for storing high-quality sampled audio and musical instrument information. It is also used by Silicon Graphics and in several professional audio packages. Played by a variety of downloadable software on both the PC and the Mac. 

WAV:
Pronounced "wave, this is the Windows standard for waveform sound files. WAV files predictably have the extension .wav.

IMEI Number Guide:
                                           The GSM MoU's IMEI (International Mobile Equipment Identity) numbering system is a 15 digit unique code that is used to identify the GSM/DCS/PCS phone to a GSM/DCS/PCS network.
                              When a phone is switched on, this unique IMEI number is transmitted and checked against a database of black-listed or grey-listed phones in the network's EIR (Equipment ID Register).


This EIR determines whether the phone can log onto the network to make and receive calls.
· If the EIR and IMEI numbers match, the networks can do a number of things. They can for example grey-list or black-list a phone:
· Grey-listing will allow the phone to be used, but it can be tracked to see who has it (via the SIM info).
· Black-listing bars the phone from being used on any network where there is an EIR match.

<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN"><div align="center">GSM Data/Fax Services vs. GSM Fax Mail

Fax Mail:
         Fax Mail is the fax equivalent of Voice Mail. A caller calling your GSM mailbox can either leave a voice message or send a fax. The best analogy is that of a combination phone/fax/answering machine that you can buy at most stores: when it answers, it starts playing your greeting message, but can also automatically detect whether a fax is being sent. If a fax is being sent, it automatically activates the fax receive mode of that machine. GSM mailboxes work exactly in the same way. The faxes are stored at the GSM network switch. [To retrieve a fax message stored on your mailbox, you must specify a destination number for the mailbox to forward the stored fax to.
On Vodacom, you can send a fax to a Vodacom mailbox directly. You will hear the same greeting message that you normally hear when their phone is unavailable for whatever reason. The Vodacom Fax mail system will recognize the fax tone, and automatically start it's fax-receive mode. In fact, the subscriber's phone will not ring since you are directly accessing (calling) their mailbox via the 131 numbering and not calling the cellphone. Using the "131" number thus bypasses a direct call to a cellphone. On Vodacom, this Fax Mail facility is called VodaMail Executive. You must ask Vodacom to activate it for you. 

On MTN, you can send a fax to a MTN directly by inserting 8 between the 083 and the rest of the number. You will hear the same greeting message that you normally hear when their phone is unavailable for whatever reason. The MTN FaxMail system will recognize the fax tone, and automatically start it's fax-receive mode. In fact, the subscriber's phone will not ring since you are directly accessing (calling) their mailbox via the "8" numbering and not calling the cell-phone. Using the "8" number thus bypasses a direct call to a cell-phone.

In both cases, the destination number to forward a stored fax can be that of a hard copy fax machine, or a GSM mailbox, or an INCOMING GSM fax number used exclusively for receiving faxes via GSM.

Incoming GSM Fax:
                                   When you want to receive a fax DIRECTLY onto your computer & not to your FaxMail box on Vodacom or MTN, the person sending the incoming fax must dial a specific incoming fax number provided additionally to your normal GSM voice number. So instead of them dialing a FaxMail number (inserting 131 or 8 after the 082 or 083 prefix respectively), they dial another special number - the incoming fax number.
The reason for this additional numbering is that not all the (analogue) Telcom exchanges can process and route the digital data that the digitally-based GSM networks and cell-phones use. Thus the digital data must be fed through an appropriate incoming voice, data, or fax number.

Fax to your Fax Mail box on MTN or Vodacom:
                                                                       They must use the 8/131 numbers plus your normal voice number. Once sent, the fax pages will be stored at Vodacom or MTN until you retrieve it. To view these stored faxes, you will have to forward the stored fax by going into your mailbox and telling the Mailbox system on the network which number you would like the fax stored on their system forwarded to. This forwarding number can be to a hard copy fax machine, or a GSM mailbox, or to an INCOMING GSM fax number used exclusively for receiving faxes via GSM.

Fax you directly via your incoming GSM fax number:
                                                                                 They can send the fax directly to your computer via the special incoming fax number provided by the GSM network, using your Option 2-in-1 PCMCIA card plugged into an active cell-phone & the computer, along with the applicable fax software in AutoReceive mode. Thus for this to work, the computer must be on, fax software on this computer must be activated, the Option PCMCIA must plugged in, the cell-phone on and data/fax services must be enabled on your subscription. Thus, faxes sent via the incoming fax number will be stored on the hard drive of your computer. You can view the pages instantly using the fax software. 
The Analogue vs. Digital Debate:
                                                      Mirroring the intense debate surrounding analogue and digital satellite TV systems is that of digital and analogue cellular technology. While analogue technology currently holds sway in the cellular arena, the global move is towards implementation of more efficient and value-add digital technology.

                   The most succinct method of comparing digital and analogue is using the benefits of newer CD recording technology against that of older analogue-based vinyl gramophone music records.

                         Analogue means that the original information is retransmitted to the receiver/listener without any manipulation.
                        Digital means that the original recorded information is juggled to enable it to be preserved without any loss of quality.

                       In pure music terms, this means that analogue-recorded records are largely susceptible to scratching and hissing, while juggling the tracks around for optimal enjoyment is difficult.

                    Digitally recorded CDs on the other hand are more robust, store more music on a small platter, are largely hiss-free, and tracks can be juggled with ease.

                    In much the same way, analogue and digital technologies characterize the cellular world, each with their various implementations. There are proponents each for digital and analogue. Because of the sheer manufacturing and subscriber volumes involved globally, proponents of analogue see it’s more affordable call and handset cost as it’s most seminal benefit. This however is seen by digital proponents as false economy. Firstly, analogue cellular technologies are very susceptible to interception, in both illegal access to lines and interception of actual voice calls using simple radio "scanners". Ask ex-Princess Di, whose love-struck analogue cellular call to her illicit consort was intercepted, recorded and then broadcast to a global audience by scanner-toting fundi.

                   No doubt she now uses digital cellular technology, where because of the digital "juggling" effect, calls cannot readily be intercepted. GSM cellular uses a data encryption technique that provides an additional layer of call security, while the security provided by Equipment Identity Register and the PIN/PUK combination in SIM cards, further enhances digital’s security pedigree.

                     And unlike analogue phones, digital network access codes cannot be intercepted in the air by hackers to make free calls on another subscriber’s account. Digital signals are also much clearer than analogue calls, which are invariably characterized by lots of hissing noises.

                   Analogue technologies also have serious capacity problems, which mean that in high-density areas, obtaining an outside line becomes a real problem. Digital technologies by and large make more efficient use of the available capacity by juggling a number a simultaneous calls together on one frequency. More calls can thus be handled by a particular base station, which means that fewer base stations need to be installed - again lowering cost. With analogue, it’s usually one call per frequency.

                   In it’s innate ability to provide a range of Value Added Services, digital cellular technology wins hands down. It can offer facilities such as data/fax, Short Message Service (SMS), and Caller Line ID and Restriction, and Cell Broadcast. While tweaking of some analogue networks can provide a residual subset of these digital-centric services, this is the exception rather than the rule.

               In subscriber numbers and expenditure, digital cellular networks currently lag behind analogue although there is a perceptible paradigm shift towards digital technology. Of the 44 million cell-phones sold in 1995, 31 million were analogous.

               In the US - the world’s largest cellular market - 90% of cellular subscribers use analogue networks. An inability to standardize on a robust US-centric digital standard has stymied a more rapid implementation of a digital infrastructure. America’s huge infra-structural investment in analogue technology is also holding up the shift to digital.

              But 1997 is seen by many as the crossover year, as more and more digital networks - especially in the US - are established. Europe and Scandinavia are fast becoming digital cellular-centric regions. Japan, not surprisingly, is almost fully digital. The tide is certainly moving towards digital.
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SM Architecture
,---------------------------------------------------------------------------,

|         Um                           A                                     |

|      Interface       A-bis       Interface                                 |

|          |         Interface         |  ,--------------------,             |

|                                         |  ,-----,  ,-----,  |             |

|          |  ,----------|----------,  |  |  | VLR |  | HLR |  |  ,-------,  |

| ,-----,     |  ,-----,            |     |  `-----'  `-----'  |  | Other |  |

| | SIM |  |  |  | BTS | | ,-----,  |  |  |  ,-----,           |  | MSCs  |  |

| `--,--'     |  `-----'---|     |  |     |  |     |--------------'-------'  |

|    |     ,  |     :    | | BSC |-----------| MSC |           |             |

| ,-----, /|  |  ,-----,---|     |  |     |  |     |--------------,------,   |

| | MS  |' | ,---| BTS | | `-----'  |  |  |  `-----'           | / PSTN / \  |

| `-----'  |/ |  `-----'            |     |  ,-----,   ,-----, | \  ISDN  /  |

|          '  `----------|----------'  |  |  | EIR |   | AC  | |  `------'   |

|                                         |  `-----'   `-----' |             |

|          |  Base Station Subsystem      `--------------------'             |

|                                           Network Subsystem                |

`-------------------------------------------------------------------------

SIM  Subscriber Identity Module        HLR  Home Location Register

MS   Mobile Station                    VLR  Visitor Location Register

BTS  Base Transceiver Station          EIR  Equipment Identity Register

BSC  Base Station Controller           AC   Authentication Center

MSC  Mobile services Switching Center  PSTN Public Switched Telecomm Network

VLR  Visitor Location Register         ISDN Integrated Services Digital Network

GSM Protocol
,------------------------------------------------------------------------,
|                                                                        |

| ,---,---------------,---,-----------,---,----------------,---,------,  |

| | 3 |       57      | 1 |     26    | 1 |       57       | 3 | 8.25 |  |     

| `---'---------------'---'-----------`---'----------------`---`------'  |

|  Tail   Data bits          Training         Data bits    Tail  Guard   |    

|  bits                      sequence                      bits  bits    |  

|                                                                        |

`------------------------------------------------------------------------'

Anatomy of A GSM Cellular Network:
                                                                            GSM 900/DCS 1800 networks use a sophisticated array of digital equipment to provide you with a seamless, hiss-free connection.

BTS (Base Transceiver Station):
                                                        GSM (Global System for Mobile Communications) uses a series of radio transmitters called Base Transceiver Station (BTS) to connect the cell-phone to a cellular network.

                   Each BTS is also termed a cell, so named because it covers a certain range within a discrete area (cell). BTSs are all interconnected, which is why you can move from one cell to another - a process called "hand-over" - without (hopefully) losing your connection.

                 The BTS may contain one or more transceivers, to provide the required capacity. A cell-site may be omni-directional, or be split into typically three directional cells.

BSC (Base Station Controller):
                                                    A set of BTSs is connected to a particular Base Station Controller. The primary function of the BSC is call maintenance. As a subscriber moves around, he is likely to move out of one cell and into the area of another.

                 During a call, the mobile station 'listens out' to all surrounding base stations and gives a continuous report of their signal strength to the BSC. This allows the BSC to make a very good decision on when to initiate a hand-over, and to which new cell.

MSC (Mobile Switching Center):
                                                         The combination of a cell-phone and the SIM card creates a special digital "signature" - that includes your subscriber number - which is sent from your cell-phone to the nearest BS asking that you as a subscriber of a particular network be allowed to use the network. The request is passed on along the network of BSs to the multifaceted heart of a cellular network - the Mobile Switching Center (MSC).

              The MSC also routes all your incoming and outgoing calls to and from the fixed-line networks or other cellular networks.

HLR (Home Location Regsiter):
                                                        The MSC also contains a critical component called the Home Location Register (HLR) which provides the administrative information required to authenticate, register and locate you as a that network's subscriber.

                 If your subscription is current, the MSC sends a message back to the phone via the network of BSs that indicates that you’re allowed to access the network. The name or code of that network will appear on the LCD screen of the cell-phone.

              Once this network "name" message appears on your phone’s LCD screen, it means you’re connected to the network and able to make and receive calls. The entire log-on process usually takes only a couple of seconds.

AuC (Authentication Center):
                                                  Once it’s received your log-on request, the HLR immediately checks the special "signature" contained in the request against it’s special subscriber database in the Authentication Center.

EIR (Equipment Identity Register):
                                                           It will also check whether the GSM phone logging on is stolen or missing by comparing he phone's IEMI number against an up to date version of the Equipment ID Register.

Polling:
               At the same time, the HLR also registers which BTS your cell-phone is currently connected to, so that when the network’s MSC needs to route an incoming call to your cell-phone number, it will first check the HLR to see where you are. Every now and gain, the cell-phone will send a message to the network indicating where it is, a process called Polling.

Multiplexing:
                       Each BS uses digital techniques to enable a number of phones to be simultaneously connected to it, as well as simultaneously allowing a number of subscribers to make and receive calls. This sophisticated digital call-juggling ability is called Multiplexing.

                However, the combination of the tracking function and your unique digital signature allows the MSC to route that call to the precise BTS your cell-phone happens to be connected to, and then exclusively to your cell-phone - even if a number of other subscribers are simultaneously connected to that BTS.

Hand Over:
                      When you "hand-over" to another cell whilst driving, the HLR is automatically updated, and continues to monitor where exactly it should route your calls should you then move within range of to another Vodacom BTS. This sophisticated routing procedure means that out of hundreds of thousands of subscribers, only the correct cell-phone will ring when necessary.

VLR (Visitor Location Register):
                                                        When you want to make an outgoing call, another section of the MSC called the Visitor Location Register (VLR) checks whether you are actually allowed to make that call. For example, if you are barred for international dialing, a message to that effect will be generated by the VLR, sent along the network, and almost instantly back to your cell-phone.

MailBox:
                 If you’re unavailable for some reason and your Mailbox has been activated, any incoming voice calls will be transferred to the Mail system.

SMSC:
             Some VoiceMail systems are linked to a network's SMS Center (SMSC), a special facility that handles Short Messages. The SMSC generates the special SMS message that notifies you that you have mail waiting in your Mailbox.

                SMS messages can be received on your SMS-capable cell-phone even while you’re on a voice call. That’s because they are sent on a different radio frequency - the GSM data channel - than voice calls, so that the two never interfere. These sophisticated digital facilities are the reason why GSM is now considered the de facto global cellular standard.

PSTN:
            Public Switched Telephone Network
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Control Channel - The channel, the phone, and cell base station first communicate on.

Reverse Control Channel - The opposite frequency, 45 MHz lower than the control channel. Used by the mobile.

Voice channel - The channel you are assigned by the switch to commence the call on after the exchange of subscriber data.

Base Transceiver Station - The network base station that talks to the mobile.

TDMA - Time Division Multiple Access

FDMA - Frequency Division Multiple Access
A-TDMA - Advanced Time Division Multiple Access

CDMA - Code Division Multiple Access

AuC - Authentication Center
LAI - Location Area Identity

Ki - Individual subscriber authentication key

OMS - Operation and Maintenance Subsystem of the GSM network

IMEI - The IMEI (International Mobile Equipment Identity)is a 15 digit Code used to identify the GSM/DCS/PCS phone to the network.

CLIP - Caller Line Identity Presentation

CLIR - Caller Line Identity Restriction

SMS - Short Message Service

HLR - Home Location Register

PIN - Personal Identity Number

PUK - PIN Unblocking Code

MSC - Mobile Switching Center - The computer that places the calls, and takes and receives data from the subscriber or from PSTN (Public switched Telephone Network).

SMSC - Short Message Service Center

ESN - Electronic Serial Number

EIR - Equipment Identity Register

PE - Primary Exchange
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· The overall data rate for the radio channel is 270kb/s.

· This is split into B full rate or 16 half rate traffic channels, plus the signaling channels.

· The coding is complex in order to have the maximum chance to detect and correct the errors encountered in a typical propagation path.

· The output of the speech coder is encrypted, coded and interleaved in a sophisticated way to allow Forward Error Correction to be applied.

· The data is then sent as bursts in time slots of 577µs, each containing 116 encrypted bits.

· There are 8 or 16 of these time slots per TDMA frame, and the receive and transmit time slots are staggered so that the mobile station is not receiving at the same instant as it is transmitting, thus simplifying the filtering requirements.

· With this scheme, there can be at least one spare slot between transmit and receive, leaving time for the synthesizer to change frequency (whether or not hopping is employed).

· The receiver also monitors adjacent cell for one time slot each frame to determine their signal strength to optimize a possible hand-over.
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            Traffic channels are defined for speech, and for data at the rates of 9.6kb/s, 4,8kpbs and 2.4kbps.

              These may be full or half rate (except for 9.6kb/s which must be 'full rate").

              In addition a number of logical signaling channels are specified. These operate at different rates, and have individual functions:

· Slow associated control channels - for control and supervisory signals associated with the traffic channels.

· Fast associated control channels - which steal time slots from the traffic allocation and are used for control requirements such as hand-over.

· Dedicated control channels - which are multiplexed on to a standard channel and are used for registration, location updating, authentication and call set-up.

· Broadcast control channels (down link only) - which provide the mobile stations with information such as base station identity.

· Paging channel (down link only) - which informs the mobile that the network requires to signal it.

· Random-access channel (up link only) - which is used by the mobile station to request access to the network.

· Access grant channel (clown link only) - which replies to a random access arid assigns a dedicated control channel for subsequent signaling.

· Cell Broadcast Channel (down link only) - transmits the cell broadcast information.
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· GSM uses the circa 900Mhz band

· The frequency band used is 890-915MHz (mobile transmit) and 935-960MHz (base transmit).

· To allow maximum number of users access, each band is subdivided into 124 carrier frequencies spaced 200 kHz apart, using FDMA techniques.

· Each of these carrier frequencies is further subdivided into time slots using TDMA.

· TDMA (Time Division Multiple Access) has 8 time slots (i.e. transmitting for one eighth of the time).

· Hence, one radio channel can support 8 'full rate' traffic.

· A more economical 'half rate' scheme with 16 traffic channels is being introduced.

· TDMA provides each user with the carrier frequency for approximately 0.577ms.

· There is also an extension band of 15 MHz in both directions.

· The peak power of mobile stations depends on the class of mobile.

· Precautions are required to avoid Interference with other users. Power control - 15 steps of 2dB - is provided. The transmitter must be ramped up and down in level in a controlled fashion at the beginning and end of each time slot.

· Careful filtering is also applied.

· Frequency hopping may he optionally employed in order to avoid 'dead-spots' and to minimize interference from other signals. The hopping rate is one hop per TDMA frame (4.6µs), or 217 hops per second.

· The method of modulation used Is Gaussian Minimum Shift Keying (GMSK), with a BT value of 0.3 at a gross data rate of 270 kb/s.

· Phase and frequency synchronization must allow for Doppler shift for vehicle speeds up to 250km/h as well as for frequency standard drift, and timing advance to compensate for propagation delay due to round trips for paths, in cells up to 35km radius.

Current Digital Cellular Standards

	PRIVATE

	Name of System
	Frequency In (MHz)
	Channel Bandwidth
	Modulation Method
	Filtering 
	Access Method
	Transmission Speed
	Voice Encoding Method
	Name of Standard

	Cellular Phone
	GSM: Global Systems for Mobile Communication System (Europe, Asia and others)
	890-915 935-960
	200 kHz
	GMSK
	Gaussian BbT=0.3
	8 or 16 slot TDMA
	270.833 kbps
	RPE-LTP 13kbs
	ETSI/GSM

	Cellular Phone
	PCN: (DCS 1800) Personal Communication Network (Europe)
	1710-1785 1805-1880
	200kHz
	GMSK
	Gaussian BbT=0.3
	8 or 16 slot TDMA
	270.833 kbps
	RPE-LTP 13 kbs
	ETSI

	Cellular Phone
	NADC: North American Digital Cellular (USA)
	824-849 869-894
	30 kHz
	Pi/4 DQPSK
	Root Nyquist, a=0.35
	3 or 6 slot TDMA
	48.6 kbps
	VSELP 8 kbs
	EIA/TIA IS-54B/136A

	Cellular Phone
	PDC : Personal Digital Cellular (Japan)
	810-826 860-885 915-956 1429-1453 1477-1501
	25 kHz
	Pi/4 DQPSK
	Root Nyquist, a=0.5
	3 or 6 slot TDMA
	42 kpbs
	VSELP 8 kbs
	RCR-STD 27C

	Flight Phone
	TFTS: Terrestrial Flight Telephone System
	1800-1805 1670-1675
	30.3 kHz
	Pi/4 DQPSK
	Root Nyquist, a=0.4
	17-slot TDMA
	44.2 kpbs
	9.6 kbs
	ETSI/TFTS

	Cordless Phone
	CT2: Cordless Telephone 2 (Europe, Asia, and Others)
	864-868
	100 kHz
	Two-Level GFSK
	Gaussian BbT=0.5
	2-slot TDD
	72 kpbs
	ADPCM 32 kbs
	MPT-1375

	Cordless Phone
	DECT: Digital European Cordless Telephone (Europe)
	1880-1898
	1.728 MHz
	GFSK
	Gaussian BbT=0.5
	24 slot TDMA/TDD
	1152 kpbs
	ADPCM 32 kbs
	ETSI /DECT

	Cordless Phone
	PHS: Personal Handy Phone System (Japan)
	1895-1918
	300 kHz
	Pi/4 DQPSK
	cos, a=0.5
	8-slot TDMA
	384 kpbs
	ADPCM 32 kpbs
	RCR-STD 28


<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN"><div align="center">GSM Speech Coder:
When GSM was launched in the early 1990's, only the half rate coder was available.

· This operated at a basic rate of 13 kbps which became 22 kbps gross when the coding for forward error correction was added.

· The full rate codec operates at 11.4 kbps gross, almost doubling the capacity and spectral efficiency of' a network vital to satisfy anticipated customer demand and to cope with the huge number of new customers.

· GSMs coding principle is known as RPE-LPE (Regular Pulse Excitation - Long Term Prediction), and sampled the analogue signal with a 13 bit uniform PCM, at 8000 samples per second.

· A sophisticated Discontinuous Transmission (DTX) scheme is used; to minimize radiated power; for battery efficiency and spectral efficiency.

· This features voice activity detection, with insertion of comfort noise during periods of 'silence', and speech frame substitution, to minimize distortion due to interference.

GSM Cell Broadcast
· Cell Broadcast is a feature, which allows messages of up to 93 characters to be broadcast to all mobiles within a geographical area.

· It operates in 'background mode', so it is only received while the mobile is in idle mode.

· A new message can be sent every two seconds.

· A user may select whether to accept or reject all messages, or to be selective - e.g. to accept road traffic reports but not weather reports.
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Introduction

GSM's data-over-cellular" facilities are part of the Phase 2 portion of the GSM MoU. The key to delivering these enhanced services is something called SS 7 (Signaling System Number 7), a robust set of techniques or protocols designed to provide fast, efficient, reliable transfer and delivery of signaling information across the GSM network and to support both switched voice and non-voice applications. SS 7 is essentially the multimedia specification of GSM, proving data (data/fax capabilities), sound (voice mail) and images (fax mail) to the user.

The SS 7 protocol enables extremely fast data connections among mobile switching centers (MSCs), so fast that the networks can obtain enhanced services data while the call is being connected. The SS 7.05 subset of the protocol defines something called SMS, or short message services, whereby text messages of up 160 characters can be passed to and between GSM mobiles, just like an alpha-numeric radio-pager.</div>
Why you can't use an analogue modem or an acoustic coupler over the GSM networks?
If you want to attach your high speed analogue 28.8 or 14.4 kbps modem to your digital GSM cell-phone by some sort of link like an acoustic coupler or an analogue PCMCIA PC Card, then you're out of luck. 

No analogue modems - which use special non-voice high frequency tones to communicate with one another - will work with any GSM network - other than the Option 2-in-1 GSM/Telkom modem. Quite simply the reason is that the networks, being digital, have been programmed to only pick up or "sample" voice tone frequencies and discard non-voice tones. 

This is because the networks use a digital technique called Time Division Multiple Access (TDMA) to squeeze more calls onto one channel by essentially dividing the calling channel into a few discrete or "discontinuous" pieces. It achieves this magic by using a COmpressor or DECompresor (CODEC) to strip as much redundant information as possible before transmission, allowing up to 7 users to share one GSM channel simultaneously. 

Because it's been optimized only for speech, the CODEC that the GSM networks use assumes that only speech is being transmitted and is therefore unable to process anything else - like the frequencies or tones generated by analogue modems. 

Stripping bits of data from a modem transmission is of course suicidal for data comms since they require a continuous link. Hence you'll get very little if any data transmitted along the digital GSM networks using analogue modems. But if you do by some miracle manage to do so, you're only going to be able to transmit at 75 bps, or about 0.8% of the data transmission capacity of the network and an analogue modem.

</div>
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What hardware do you need?</div>
Doing data and fax over the digital GSM cellular networks requires firstly, a GSM cell-phone that supports data and fax and a special piece of hardware called an adapter (the "modem") which will act as an interface between the phone and your PC and/or fax machine. 

These data/fax adapters usually the credit card size PCMCIA (PC Cards) which plug into a special PCMCIA slot in a notebook or PC.

The GSM-only components of these data/fax interfaces are not actually modems as we traditionally understand them: the "modem" component you need to send and receive data actually resides at the network headquarters (also known as the Mobile Switching Center, or MSC), using a special modem-like device called an IWU, or Inter Working Unit.

Data is sent digitally from the PC via the special hardware adapter, through the phone and then through the air to the IWU. The GSM phone and the data/fax interfaces thus act as one extended digital "serial" or "air-interface" link between the PC and the IWU, which now acts as the Analogue Modem.

It is only when the digital data is received by the IWU that it is converted by the IWU to the analogue Frequency Shift Keys (FSK) tones characteristic of Analogue Modems, making it possible to connect via Telkom fixed-lines to an ordinary Analogue Modem. And if an ordinary fax machine or fax/modem sends data to your mobile phone, then the IWU converts the analogue tones received into the "digital data stream" suitable for transmission across the network to your GSM mobile. 

If one mobile unit sends fax or data to another mobile, then there's no need for an analogue-to-digital conversion since the entire "air interface" is already digital, as is required by the GSM specification.
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i-checksum="10533" -->What is unique about the Option 2-in-1 data/fax modem?
This is the first and only device in the world to squeeze a high-speed analogue data/fax modem and a GSM digital data/fax adapter into a single PCMCIA card.

To use it on the analogue Telkom networks, you simply plug in the supplied Telkom RJ-11 cable. To use it on the digital GSM cellular networks, simply plug in the cable for the particular cell-phone you are going to use it with. Supports Nokia, Siemens, Ericsson, Panasonic.

No settings changes what-so-ever are required for alternate use on either type of network.
What are the data/fax transmission speeds across the GSM networks?
The data transfer facility allows the digital equivalent of modem transmissions - known as data streaming - at data speeds of up to 9600 bits per second (bps) and fax speeds of up to 9600 bps across the GSM network. Most GSM networks also provide a slower 2400 bps connection, but not an intermediate 4800 baud connection.

The data and fax components of the networks support all the international data and fax standards like Group 3 fax, v.32 and v.27 ter.

What is the difference between Transparent and Non-Transparent data over GSM?

Non Transparent communication utilizes a special GSM network-based error correction facility called "Radio Link Protocol" (RLP)that ensures more robust transmission. What this essentially means is that the GSM network's IWU will add special error correction codes to control the flow of data.


This ensures that the data transmitted first obtains a special acknowledgement signal from the receiver that informs the transmitter that the data has been received as transmitted and that the receiver is ready to receive the next set of data from the transmitter. If there is no such acknowledgement signal from the receiver, the networks will utilize their "data buffering" feature by using a special "forward correction" technique to ensure uninterrupted data transmission throughout. Not all cell-phones support GSM's Non Transparent (RLP-based) data capabilities.


Transparent data transmission means that there is no GSM error correction supplied over the air interface.

Non-Transparent data only applies to data transfers and not faxing since the Group 3 standard for fax transmission is a transparent protocol.


Both Vodacom and MTN GSM networks support both non-transparent and transparent data communications.

Do you need separate incoming numbers for receiving data and fax calls and why?
Yes. If you want to receive data and/or fax via GSM, you must get and use the incoming numbers provided by your GSM network. You will thus have separate incoming numbers for Voice (your current cell-phone number), Data at 9,600 baud, Data at 2,400 baud, and Fax at 9,600 baud.


Someone sending you data or fax will thus have to dial one of these incoming numbers to do so. To send you a fax via GSM, they must thus use your incoming fax number etc.


The reason for this additional numbering that not all the analogue fixed-line exchanges/switches can process and route the digital data that the digitally-based GSM networks and cell-phones use. Thus the digital data must be fed through an appropriate incoming voice, data, or fax number.


Vodacom customers can call the 24-hour toll-free Vodacom Customer Care Line at 0800-111-234 for further information and instructions in this regard.

MTN customers can call the toll-free 24-hour MTN Customer Care Line at 0800-111-007.

</div>
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Introduction
The creation of GSM was a product of international co-operation in the telecommunications industry. It is now a world standard. Many countries in Europe and Asia offer GSM and many more world wide are developing networks now or plan to in the near future. This is a truly global system, which will work the same way everywhere around the world.

GSM initially stood for Group Spécial Mobile, the CEPT (Conference of European Posts & Telegraphs) formed the group to develop a Pan-European cellular system to replace the many systems already in place in Europe that were all incompatible.

The main features of GSM were to be International Roaming ability, good sound quality, small cheap handsets and ability to handle high volumes of users. GSM was taken over in 1989 by the ETSI (European Telecommunications Standards Institute) and they finalized the GSM standard in 1990. GSM service started in 1991. It was also renamed this year to Global System for Mobile communications (GSM).

Today there are approx. 105 countries with GSM networks or planned networks and many more are planned with around 32 million subscribers world wide on the 139 networks. This accounts for over 25% of the world's cellular market.

The MoU "Memorandum of Understanding" has over 210 members from 105 countries, this organization meets ever three to four months to look at new or better implements to the GSM system.

GSM Requirements
· The quality of Voice in the GSM system must be better then that achieved by the 900MHz analogue systems over all the operating conditions. 

· The system must offer encryption of user information 

· The system must operate in the entire frequency band 890-915MHz and 935-960MHz. 

· An international standardized signaling system must be used to allow the interconnection of mobile switching centers and location registers. 

· Minimize modifications to the existing fixed public networks. 

· Design the system so handset costs are minimized 

· Handsets must be able to be used in all participating countries 

· Maximum flexibility for other services like ISDN 

· System should maximize the functions and services available to cater for the special nature of mobile communications. 

GSM Features
Quality
With digital, sound quality is sharp and clear. Background sounds and static are vastly reduced and crossed-line conversations are also eliminated. In comparison with analogue there are also far fewer dropouts, and overall the quality is more like that of a fixed telephone.

Security
Unlike analogue, everything you say and send within the digital network is safe and secure. Some features are user authentication that prohibits unauthorized access, encryption key distribution that guarantees the privacy of the call and caller identification restrictions that can prevent the delivery of the calling users number to the receiver.

Convenience
With digital, better technology means better battery life. You get up to twice as much talk time from each battery charge, compared with analogue. In addition the digital service allows more calls to be handled at any one time, therefore reducing congestion in areas of dense population and high usage.

Roaming
With digital, you are able to use your mobile phone, and number in other countries around the world who operate a GSM network. Click HERE to view the list of GSM operators around the world. Or you can just take your SIM card and use another GSM phone. Your home carrier must have a roaming agreement in place and must be notified before leaving so that you can be activated in that country. All you need to do is switch on the phone at your destination and you will automatically log into the network. Dependent on the country you can still use your old SIM, but some countries will require you to get a loan SIM from your carrier before going there. This will give you a new number whilst in that country but you can easily set up a diversion to the new number if need be.

GSM Phase 1 features
· Call Forwarding 

· All Calls 

· No Answer 

· Engaged 

· Unreachable 

· Call Barring 

· Outgoing - Bar certain outgoing calls(e.g. ISD) 

· Incoming - Bar certain incoming calls (Useful if in another country) 

· Global roaming - Visit any other country with GSM and a roaming agreement and use your phone and existing number* (see section on roaming) 

GSM Phase 2 features
· SMS - Short Message Service - Allows you to send text messages too and from phones 

· Multi Party Calling - Talk to five other parties as well as yourself at the same time 

· Call Holding - Place a call on Hold 

· Call Waiting - Notifies you of another call whilst on a call 

· Mobile Data Services - Allows handsets to communicate with computers 

· Mobile Fax Service - Allows handsets to send, retrieve and receive faxes 

· Calling Line Identity Service - This facility allows you to see the telephone number of the incoming caller on our handset before answering 

· Advice of Charge - Allows you to keep track of call costs 

· Cell Broadcast - Allows you to subscribe to local news channels 

· Mobile Terminating Fax - Another number you are issued with that receives faxes that you can then download to the nearest fax machine. 

GSM Phase 2 + features
· Available by 1998 

· Upgrade and improvements to existing services 

· Majority of the upgrade concerns data transmission, including bearer services and packet switched data at 64 kbit/s and above 

· DECT access to GSM 

· PMR/Public Access Mobile Radio (PAMR)-like capabilities 

· GSM in the local loop 

· Virtual Private Networks 

· Packet Radio 

· SIM enhancements 

· Premium rate services (eg Stock prices sent to your phone) 

GSM 96 features
· In fact, there is no such thing as GSM 96. In MoU SERG there is a document called SE.03. In SE.03 you find the date for implementation of services. The date is 'coded' E in case this is essential at the start of operation of a GSM network.


Services of that kind are: TS11 (basic speech), TS12 (emergency calls/112), SMS MT, Call forwarding/Call barring services and data/fax. Then there are E96 services, services to be implemented for roamers before end 1996. The only service in this section is ODB Phase 2. (ODB = Operator Determined Barring).

E97 is SMS MO (Short Message/Mobile Originated).


The list for E98 is longer. One reason is to put pressure on suppliers. Services included are CAMEL (to support PNP as a start), SOR, USSD, HSCSD and GPRS.

THE GSM NETWORK
The GSM Network comprises three parts, Mobile Station (MS) which is similar to a cordless phone with extra features, the Base Transceiver Station (BTS) that controls the connection with the Mobile Station, the Base Station Controller (BSC) that controls multiply Base Transceiver Station's and then the rest of the network covered further below.

Mobile Station (MS)
A Digital Mobile Phone and a SIM card make up the Mobile Station. The SIM (Subscriber Identity Module) is a card that fits into your handset and is one of two sizes - either full size (same size as a credit card) or the smaller plug in version. The SIM microprocessor is based on a silicon chip which is designed to tolerate temperatures between -25 Degrees Celsius and +70 Degrees Celsius, and will also withstand up to 85% humidity. However silicon is fragile and, therefore, if the card is tampered with, physically or electronically, the card will be rendered useless.
The SIM contains all of your identification details, such as your IMSI (International Mobile Subscriber Identity. This is a numeric string, where the first 3 digits represent the country where the SIM is from, the next represent the operator in that specific country. The other digits represent the subscriber's identity in his home-network), phone memories, billing information, SMS text messages, pin numbers and international roaming information.


A IMEI (International Mobile Equipment Identity) card is the serial number of the GSM phone that is the equivalent of the ESN number in a Analogue Phone, this is fixed in the phone and cannot be changed. The SIM card contains a IMSI (International Mobile Subscriber Identity) number that identifies the user to the network along with other user and security information.

Base Transceiver Station (BTS)
The Base Transceiver Station consists of a radio transceiver with antenna that covers a single cell. It handles the communications with the MS via radio interface.

BTS are all connected together to allow you to move from one cell to another. The antenna can take on various forms, in the UK lamp-posts are being used, but normally it has three directional cells.

Base Station Controller (BSC)
The Base Station Controller manages multiple BTS's. It controls the allocation and release of radio channels and hand-overs between cells.

A series of BTS's are connected to each Base Station Controller, the BSC keeps a eye on each call and decides when to pass the call off to another BTS and to which one.

The Rest of the Network
Several BSC's are controlled by the Mobile service Switching Center (MSC), the MSC works with four databases (HLR, VLR, EIR and the AuC) and together they manage the communications between Mobile Station user and the other network types. Each of the databases has a separate job, these are as follows

· HLR (Home Location Register), this contains all the information on a subscriber that is needed for any services that the subscriber may need. This includes the directory number of the new VLR where the location of the subscriber is stored.

· VLR (Visitor Location Register), contains selected information from the HLR necessary for call controls to subscribers located in the service areas of the MSC. this controls whether or not you can make a outgoing call, for example all calls can be barred or all STD calls. 

· EIR (Equipment Identity Register), keeps a list of registered MS's, these are identified by the IMEI number. (This is Optional).

· AuC (Authentication Center), manages the security data for the authentication of subscribers.

· SMSC (SMS Center or Service Center), the SMSC handled all the SMS messages that are sent. The messages are sent on a data channel so you can receive them whilst on a call.

· GMSC (Gateway MSC), is a gateway switch where the call is directed when setting up a call to a GSM user. The GMSC looks for the subscriber by interrogating the right HLR which then interrogates the VLR and routes the incoming call towards the MSC where the subscriber can be reached.

Spectrum Efficiency
The frequency bands allocated are 890-915MHz and 935-960MHz. Half is used for transmitting and the other half is used for receiving. To allow maximum number of users access, each band is subdivided into 124 carrier frequencies spaced 200KHz apart, using FDMA techniques. By applying TDMA techniques, each of these carrier frequencies is further subdivided into time slots which provide each user with the carrier frequency for approximately 0.577ms. This equates to approx. 217 jumps per second, but amongst a very small frequency range so encryption is a must for proper security of calls. In fact it is not exactly that, it is hopping 13 times every 60 ms, which gives 13/0.06 per second. 0.577ms = 13 frames/60 ms /8 time slots There is also an extension band of 15 MHz in both directions. There is also DCS 1800 which is equivalent to GSM but at 1800 MHz and the USA will use the 1900 MHz band for what they call the PCS (which is either CDMA or GSM like).

The application of speech coding, frequency hopping, channel coding, power control, discontinuous transmission and modulation scheme assists the high level of spectrum Efficiency.

· Speech Coding - The algorithm used is RPELPC which converts the digitally converted analog speech. The LPC (long term prediction), is very important as this allows an efficient speech extrapolation when a speech block has not been received properly, the system can accept up to 2% of missing speech block without audible effect.

· Frequency Hopping - The transmit and receive carrier frequencies are dynamically assigned. This avoids collisions between frequencies. What avoids the collision is the fact that all the mobiles of a cell, even when they use the 'random' frequency hopping, do it in such a way that they never use the same frequency at the same time. In fact, the Frequency hopping gives both the frequency diversity (protection against the fading on one frequency, better effect with cyclic hopping) and the interfere diversity (protection against user mobiles using the same frequency, better effect with random hopping).

· Channel Coding - Channel coding is used to achieve very reliable communication with error correction. A unique feature of the GSM is to provide a different protection of the speech bits, according to their importance, most important bits are protected, less important bits are not protected at all. This is a difference with the Qualcom CDMA which offers the same protection of all the bits, it is simpler to realize but it is a waste of bandwidth. This does not apply to Data Calls which offers protection to all the bits.

· Power Control - Power output is controlled dependent upon signal strength so that is good signal areas the phone uses less power.

· Discontinuous Transmission - During transmission silence, which occurs 60% of the time during a conversation the transmitter is turned off. This allows reducing the radiated power, hence reducing interference and of course saves the batteries.

· Modulation Scheme - GMSK is used to modulate the digital signal to minimize co-channel interference. (GMSK has probably be chosen because it did not require linear amplifier (one of the most beautiful error of GSM, the amplifier *must* be linear), and because of its spectral efficiency (2.70 bit/Hertz))

	PRIVATE
Power
Class
	GSM 900
Maximum output power
	DCS 1800
Maximum output power
	Tolerance (dB)
normal
	Tolerance (dB)
extreme

	1
	-
	1 (30 dBM)
	2
	2.5

	2
	8 (39 dBM)
	.25W (24 dBM)
	2
	2.5

	3
	5 (37 dBM)
	4W (36 dBM)
	2
	2.5

	4
	2 (33 dBM) 
	-
	2
	2.5

	5
	.8 (29 dBM)
	-
	2
	2.5


NOTE: The lowest power control level for all classes of GSM 900 MS is 19 (5 dBm) and for all classes of DCS 1800 MS is 15 (0 dBm).

	PRIVATE
GSM
900
	Power
Output
	Tolerance (dB)
normal
	Tolerance (db)
extreme
	 
	DCS
1800
	Power
Output
	Tolerance (dB)
normal
	Tolerance (db)
extreme

	0
	-
	-
	-
	 
	29
	36
	2
	2.5

	1
	-
	-
	-
	 
	30
	34
	3
	4

	2
	39
	2
	2.5
	 
	31
	32
	3
	4

	3
	37
	3
	4
	 
	0
	30
	3
	4

	4
	35
	3
	4
	 
	1
	28
	3
	4

	5
	33
	3
	4
	 
	2
	26
	3
	4

	6
	31
	3
	4
	 
	3
	24
	3
	4

	7
	29
	3
	4
	 
	4
	22
	3
	4

	8
	27
	3
	4
	 
	5
	20
	3
	4

	9
	25
	3
	4
	 
	6
	18
	3
	4

	10
	23
	3
	4
	 
	7
	16
	3
	4

	11
	21
	3
	4
	 
	8
	14
	3
	4

	12
	19
	3
	4
	 
	9
	12
	4
	5

	13
	17
	3
	4
	 
	10
	10
	4
	5

	14
	15
	3
	4
	 
	11
	8
	4
	5

	15
	13
	3
	4
	 
	12
	6
	4
	5

	16
	11
	5
	6
	 
	13
	4
	4
	5

	17
	9
	5
	6
	 
	14
	2
	5
	6

	18
	7
	5
	6
	 
	15
	0
	5
	6

	19
	5
	5
	6
	 
	 
	 
	 
	 


Conclusion
The truly international standard of GSM has been crucial to it's success worldwide. This has created a large market for mobile equipment and promotes widespread competition amongst manufacturers and cheaper prices for phones and network equipment.

GSM also has all the features above in GSM Features and many more will be added as the networks develop more.

GSM has developed to the point where it will be used in all countries (including Japan and America), to facilitate easy roaming and the ultimate in convenient personal communications. Countries like America have networks now based on GSM but instead of in the 900MHz are they operate at 1800MHz and 1900MHz.

<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN">Answers to most Common GSM Questions

GSM, DCS, PCS
Q. What is the difference between GSM, DCS and PCS?

A. Really nothing at all. All DCS and PCS are is a different technical implementations of the GSM standard - namely GSM 900, DCS 1800 and PCS 1900. All of these systems use GSM technology, but they operate at different frequencies. GSM 900 operates at 900 MHz , DCS 1800 operates at 1800 MHz and PCS 1900 operates at 1900 MHz.

Q. Can I use my GSM 900 Phone on DCS 1800 or PCS 1900 network?

A. No. You can use your SIM card in a DCS 1800 or PCS 1900 providing your operator has a roaming agreement. There are new phones being developed now. The first Dual Mode handsets will be available by the end of 1997.

There is a also a Tri Mode handsets being developed that is tri-band (900, 1800 and 1900 MHz) and tri-codec (fullrate, halfrate and enhanced full rate).

Telia Mobitel of Sweden are planning to intergrate DCS 1800 into their 900 network by the beginning of next year. Because they're both the same standard with the same specifications, the same GSM switches can be used for both. All that needs to be installed is the radio network, along with a software upgrade to the switches to handle the two frequency bands.

Q. What is full rate, half rate and enhanced full rate?

A. Half Rate Codec is a way of increasing the capacity of the network. The handset MUST support this or it will use Full Rate and offer not benefits to the network operator. Quality as well is supposed to suffer.

Full Rate Codec is what is being used now by all networks.

Enhanced Full Rate Codec offers much better speech quality, rivaling that of the fixed network.

Q. What is Cell Broadcast?

A. Cell Broadcast allows you to view information on the screen of your phone updated automatically. For example it can tell you what area you're in. by selecting other channels, you can access other services like traffic reports, weather, sporting and many other services. For example the network could if there was an accident it one suburb alert all mobile users in that suburb of it. Or if there are roadworks, the uses are unlimited.

A message up to 93 characters can be sent. This message can be updated every two seconds.

GSM Security
Q. Is GSM Secure

A. At the current moment YES.

At certain times, such as during a call set up, the network's VLR (Visitor Location Register) decides to authenticate a subscriber. It requests authentication parameters from the mobiles HLR (Home Location Register). The HLR in turn requests these parameters from the AuC (Authentication Centre). The AuC passes a 128 bit random number, RAND, and the mobiles Key, Ki, through the algorythms A3 and A8 which generate the desired 32 bit SRES (Signed Response) and Kc (Cipher Key) respectively. 

This Authentication Triplet (RAND+SRES+Kc) is passed to the BTS which the mobile is operating through. The BTS issues an authentication challenge;

· It passes a random number, RAND, (128 bits) to the mobile 

· The mobile receives and then passes RAND to the SIM 

· The SIM passes RAND through its copies of A3 and A8 together with its copy of Ki. 

· The SIM A3 Algorythm takes RAND and Ki and forms the 32 bit response, SRES which is returned to the network. 

· The SIM A8 Algorythm takes RAND and Ki and forms the Cipher Key, Kc. 

· The SIM returns its version of SRES to the BTS via the phone. 

· The BTS checks that the two values of SRES correlate, if so the authentication challenge has been successful: The Subscriber has been authenticated. 

· The requested transaction can now take place 

By storing all the Keys and Algorythms within a single entity of the Home network it is possible to enhance security- the Keys and Algorythms are never transmitted outside the AuC hence cannot be intercepted on the fixed part of the GSM network. Additionally it allows different networks to have different algorythms since a roaming mobile only needs to get the same RAND and Kc as the current BTS has. At all time these authentication parameters are calculated by it's home network, not the network it has roamed onto. The only common algorythm is the encryption algorythm A5 used to encrypt traffic on the air interface between the MS and BTS.

Without knowledge of Ki (which is never transmitted over the air) you cannot form Kc. Ki is only stored in two places, the authentication centre within the network and the SIM. It cannot be read out of the SIM and networks will have security systems to stop all but the most essential employees getting access to Kc at the AuC.

Attacking using a code book response - you get all possible combinations of RAND and respond with a pre-recorded SRES- would mean that you need to record the SRES for the 3.4*10^38 combinations of RAND- for the mobile under attack. Clearly this method appears difficult to say the least!

Any potential ways around the security systems on the air interface are either being kept very quiet or do not exist. 

Signal Questions and Problems
Q. Why can't I use my phone more the 35 km's from a base station?

A. Basically once the Base Station is more then 35 km's away the TDMA signaling fails because of the time required to reply.

To allow maximum number of users access, each band is subdivided into 124 carrier frequencies spaced 200KHz apart, using FDMA techniques. By applying TDMA techniques, each of these carrier frequencies is further subdivided into time slots which provide each user with the carrier frequency for approximately 0.577ms. This equates to approx 217 jumps per second, but amongst a very small frequency range so encryption is a must for proper security of calls. In fact it is not exactly that, it is hopping 13 times every 60 ms, which gives 13/0.06 per second. 0.577ms = 13 frames/60 ms /8 time slots

As soon as you get more then 35km from the base station, the phone cannot respond in time (eg in that time slot) so the base station starts handling another call. 

Q. My Phone shows Full Strength but I can't make a call, why?

A. There are two possible explinations here.

1) That you are outside the 35 km limit of the base station.

2) That you are picking up a weaker signal that's bouncing off something else. At 900MHz the signal will bounce off many objects and can cause problems similar to the ghosting of a TV set. The main signal is too weak to make a call and results in error's on the handset, like Network Error and a few others.

Q. I can use my Phone up to 120 km's away from a base station, why?

A. Alcatel and Telstra Australia have been playing with a system whereapon by halving the number of time slots (thus halving Base Station capacity) they can double the distance up to 70 km's. I have heard of problems with this mainly to do with the Handset's not working properly and do not know if it's working yet. From what I understand it will not work. 

This is the method that will work...

With one timeslot you get:

|guard|slot|guard|

Where the guard bits are to allow the slot to arrive at slightly the wrong time. The Timing Advance can adjust timing to get the phone within the slot+guard if the phone is within 35km. Further away and you need to use every other slot:


|guard|slot|guard|guard|slot2|guard|

Now you effectively have 2guard+slot2/2 timing lee-way instead of just guard. The timing advance is still set to 35km, but the phone hits the neighbour timeslot instead of its own.


The mobile can advance its timing up to 70km, which is 70000m, which at 3E8m/s is .23ms. Each timeslot is .577ms, which means that one timeslot gives 70km, and two timeslots gives 0.807ms which is 242.1km, or 121.05km radius, not 70km. This is not to say that the radio would be capable of 121 km!


The mobile has to advance its timing by the round-trip because its time is 35km off true (due to the

outbound propagation delay) then it has to allow another 35km for the way back.

Sim Card Questions
Q. Why does my Sim Card have less memory then my friends?

A. There are currently two type of Sim Cards, Phase 1 and Phase 2. Phase 1 only has 3K of Memory for storing alpha-numeric numbers. Phase 2 has 8K memory and stores more alpha-numeric numbers and more SMS. Also the cards can be set up differently. For example you can have more room for a name for a number but his cut's down the amount of memorys that you can have. Also the amount of SMS storage affect's the amount of room left for number storage. Most Sim's use between 5 and 15 SMS areas, but 5 is the most common.

Q. What is Sim Locking?

A. Sim Locking is activating a lock that means that you cannot stick another operators Sim Card in the phone. Eg. If a phone is Sim Lock to Vodafone Australia only a SIM Card from Vodafone Australia will work, a card from OPTUS or TELSTRA will either produce a error or ask for a unlocking code. Getting the code is very difficult whilst on a subsidised contract and after the contract is over they may give you the code, charge you for it or not give it to you at all. It's common in the UK to charge up to 50 pounds for the code after the contract. There are ways for example on my Ericsson secret's page on unlocking it yourself but the cable will cost nearly $100 to make.

Apparantly the EU are taking action over this as they see it as anti competitive, the outcome is not yet apparant. Telstra Australia are going to introduce SIM Locking (for Security they claim) once the outcome is known.

Q. What is the difference between a Large SIM card and a Small SIM Card?

A. Nothing. The small SIM is identical to the large sim except it doesn't have a large piece of plastic around it. The Small SIM's actually come in a large format but they pop out. See my SIM Card Pictures at http://www.starvision.net/matthew/gsm/simcard/ for pictures.

Handset Questions
Q. How much power does a Digital Phone produce?

A. This varies with the class of handset. The ratings are as follows.

	PRIVATE
Power
Class
	GSM 900

Maximum output power
	DCS 1800

Maximum output power

	1
	-
	1 (30 dBM)

	2
	8 (39 dBM)
	.25W (24 dBM)

	3
	5 (37 dBM)
	4W (36 dBM)

	4
	2 (33 dBM) 
	-

	5
	.8 (29 dBM)
	-


See GSM Information for all other details relating to this. Thanks to Kevin Holley for this information.

Q. What is the IMEI Number?

A. The International Mobile Equipment Identity Number is the 15 Digit serial number of the GSM phone that is the equivalent of the ESN number in a Analogue Phone, this is fixed in the phone and cannot be changed.

The number is always on the back of the phone. Normally under the battery. Most phones if you type * # 06 # will dispaly the IMEI number on the screen. They are always 14 to 15 numbers in lenght. If it is 15 it ALWAYS ends in a Zero. 15 is the most common.

	PRIVATE
 
	Type Approval Code
	Manufacturer
	Serial Number
	Spare

	 
	123456
	12
	1234567
	1

	Example
	330014
	53
	144254
	0


Please send the first 8 digits of your IMEI number to me with the country of Manufacture and the model of the phone so that I can get an accurate list.

	PRIVATE
Phone (Manufactured)
	Type Approval Code (6 Digits)
	Manufacturer Code (2 Digits)

	Alcatel HA handheld (1993)
	330002
	 

	Alcatel MB1 car (1993)
	330003
	 

	Alcatel MB2 car (1994)
	330005
	 

	Alcatel HB100 handheld (1994)
	330007
	 

	Alcatel HB200 handheld (1994)
	330008
	 

	Alcatel HB160 handheld (1995)
	330009
	 

	Alcatel MB3 car (1995)
	330010
	 

	Alcatel HC400 handheld (1995) Europe
	330014
	 

	Alcatel HC600 handheld (1995)
	330015
	 

	Alcatel HC500 handheld (1996)
	330019
	 

	Alcatel HC800 handheld (1996)
	330020
	 

	Alcatel HC1000 handheld (1996)
	330023
	 

	Ericsson 337 (Sweden)
	490102
	51

	Ericsson (Sweden)
	490145
	51

	Ericsson 388 (Sweden)
	490145
	61

	Nokia (Germany)
	450059
	20

	Nokia 2110i (Finland)
	490130
	10

	Nokia (Finland)
	490137
	10

	Nokia (Korea)
	490137
	30

	Nokia 2110i (Finland)
	490138
	10

	Nokia 1610 (Germany)
	490139
	--

	Nokia (UK)
	490152
	20

	Nokia 8148
	495034
	20

	Orbitel (England)
	445679
	19


Roaming Questions
Q. What is the difference between Plastic/Card Roaming and Automatic Roaming?

A. Plastic Roaming is where you are given a new SIM card by your network that is to be used on a foreign network Automatic Roaming is when you just make the arrangements with your carrier before you go and turn you phone on when you arrive in the country you're roaming to. The bonus with Automatic Roaming is that you keep your number, the drawback is that you're charged heavily for calls. See below for more information on this.

Q. How are the calls to and from me charged? 

A. There are TWO answers to this.

a) Automatic roaming. The caller is charged as if you're still in your home country. You pay the international leg of the call, i.e., from your country to the country you're in. If you have your phone set to divert on no answer, divert on busy etc to your voicemail, you pay for the leg back to your home country. So you pay for TWO international legs. If you set diversion you MUST set divert ALL calls and you will not be billed for any international legs.

b) Card Roaming. You are given a new number and callers calling you pay for the call to that country. You don't pay the international leg. the only inconvenience is you don't have your old number, however a new voicemail message could inform callers of your new number.

CELLULAR AND PCS

(Personal Communication Services)
Noise Com is a global provider of test solutions to the cellular and PCS industries.

GSM (Global Systems for Mobile Communications)
	PRIVATE
Mobile frequency range:
	Tx: 880-915 MHz
	Rx: 925-960 MHz 

	Number of channels:
	124 with 8 users per channel 

	Channel spacing:
	200 kHz 

	Channel bit rate:
	270.833 kbps 

	Multiple Access Method:
	TDMA/FDM 

	Modulation Scheme:
	GMSK 


CDMA (Code Division Multiple Access, IS-95)
	PRIVATE
Mobile frequency range:
	Tx: 824-849 MHz or 1850-1910 MHz
	Rx: 869-894 MHz or 1930-1990 MHz

	Number of channels:
	20 (or 48) with 798 users per channel

	Channel spacing:
	1.25 MHz 

	Channel bit rate:
	1.2288 Mbps

	Multiple Access Method:
	CDMA/FDM 

	Modulation Scheme:
	QPSK/OQPSK


TDMA (Time Divsion Multiple Access, IS-54/136)
	PRIVATE
Mobile frequency range:
	Tx: 824-849 MHz or 1850-1910 MHz
	Rx: 869-894 MHz or 1930-1990 MHz

	Number of channels:
	832 (or 2000 )with 3 users per channel

	Channel spacing:
	30 kHz

	Channel bit rate:
	48.6 kbps

	Multiple Access Method:
	TDMA/FDM

	Modulation Scheme:
	pi/4-DQPSK



PDC (Personal Digital Cellular)
	PRIVATE
Mobile frequency range:
	Tx: 940-956 MHz and 1477-1501 MHz
	Rx: 810-826 MHz
and 1429-1453 MHz 

	Number of channels:
	1600 with 3 users per channel

	Channel spacing:
	25 kHz

	Channel bit rate:
	42 kbps

	Multiple Access Method:
	TDMA/FDM

	Modulation Scheme:
	pi/4-DQPSK



DECT (Digital European Cordless Telephone)
	PRIVATE
Mobile frequency range:
	Tx and Rx: 1880-1900 MHz

	Number of channels:
	10 with 12 users per channel

	Channel spacing:
	1.728 MHz

	Channel bit rate:
	1.152 Mbps

	Multiple Access Method:
	TDMA/FDM

	Modulation Scheme:
	GFSK


AMPS (Advanced Mobile Phone Service)
	PRIVATE
Mobile frequency range:
	Tx: 824-849 MHz
	Rx: 869-894 MHz

	Number of channels:
	832 with 1 user per channel

	Channel spacing:
	30 kHz

	Channel bit rate:
	N/A

	Multiple Access Method:
	FDMA

	Modulation Scheme:
	FM


Data communications: Methods of transmission

Analogue cellular - it is possible to use modems with analogue cell phones; however, line noise and other factors often cut transmission rates to 2,400bps, and dropped lines are frequent. 

GSM (Global System for Mobiles) - the digital GSM cell phone standard was designed to support data, fax and SMS (short message service), a pager-like function which allows 160-character text messages to be sent between phones. It defines a 9,600bps data channel, but was recently revised to support 14.4Kbps - this will require upgrades to both the network and the handset. 

GSM Phase 2 - planned enhancements to GSM include a packet data service called GPRS (general packet radio services), and HSCSD (high-speed circuit switched data), which will allow multiple data channels to be bound together for greater throughput. Neither is likely to be offered before 1999, and both will require infrastructure upgrades. 

Packet data - services such as those offered by RAM Mobile Data, Cognito, and Paknet (Vodafone) are packet-based and restricted to data transmission. They are connectionless, with the network buffering packets for delivery later if the receiver is out of coverage or switched off. 

Private mobile radio (PMR) - although initially designed for voice, some PMR services now support data too. For example, the NB3 network allows remote users to input code numbers on the wireless terminal; these correspond to events or activities and are interpreted by a computer at base. 

Tetra - the successor to PMR is Tetra, a pan-European standard for digital mobile radio. Borrowing many ideas from GSM, Tetra will offer voice, circuit-switched data at 28.8kbps, and a short data service similar to SMS for, say, telemetry applications. The first Tetra networks should begin operation next year, and will use GSM-like handsets, with dedicated data or voice/data mobile terminals possible later. 

Satellite - also under development are data-capable satellite mobile phone systems such as Iridium. Transmission speeds will be even lower than GSM but coverage will be truly global. 

Universal Mobile Telecommunications System (UMTS) - a planned third generation of mobile phones, UMTS builds on GSM and will eventually support wireless broadband data services at up to 2Mbps, plus voice, incorporating both cellular and satellite technology for global coverage. It is hoped that the first commercial UMTS networks will open in 2002.<!--
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GPRS:

1. Key User Features of GPRS

The General Packet Radio Service (GPRS) is a new nonvoice value added service that allows information to be sent and received across a mobile telephone network. It supplements today's Circuit Switched Data and Short Message Service. GPRS is NOT related to GPS (the Global Positioning System), a similar acronym that is often used in mobile contexts. GPRS has several unique features which can be summarized as:

SPEED

Theoretical maximum speeds of up to 171.2 kilobits per second (kbps) are achievable with GPRS using all eight timeslots at the same time. This is about three times as fast as the data transmission speeds possible over today's fixed telecommunications networks and ten times as fast as current Circuit Switched Data services on GSM networks. By allowing information to be transmitted more quickly, immediately and efficiently across the mobile network, GPRS may well be a relatively less costly mobile data service compared to SMS and Circuit Switched Data.

IMMEDIACY

GPRS facilitates instant connections whereby information can be sent or received immediately as the need arises, subject to radio coverage. No dial-up modem connection is necessary. This is why GPRS users are sometimes referred to be as being "always connected". Immediacy is one of the advantages of GPRS (and SMS) when compared to Circuit Switched Data. High immediacy is a very important feature for time critical applications such as remote credit card authorization where it would be unacceptable to keep the customer waiting for even thirty extra seconds.

NEW APPLICATIONS, BETTER APPLICATIONS

GPRS facilitates several new applications that have not previously been available over GSM networks due to the limitations in speed of Circuit Switched Data (9.6 kbps) and message length of the Short Message Service (160 characters). GPRS will fully enable the Internet applications you are used to on your desktop from web browsing to chat over the mobile network. Other new applications for GPRS, profiled later, include file transfer and home automation- the ability to remotely access and control in-house appliances and machines.

SERVICE ACCESS

To use GPRS, users specifically need:

· a mobile phone or terminal that supports GPRS (existing GSM phones do NOT support GPRS) 

· a subscription to a mobile telephone network that supports GPRS

· use of GPRS must be enabled for that user. Automatic access to the GPRS may be allowed by some mobile network operators, others will require a specific opt-in

· knowledge of how to send and/ or receive GPRS information using their specific model of mobile phone, including software and hardware configuration (this creates a customer service requirement)

· a destination to send or receive information through GPRS. Whereas with SMS this was often another mobile phone, in the case of GPRS, it is likely to be an Internet address, since GPRS is designed to make the Internet fully available to mobile users for the first time. From day one, GPRS users can access any web page or other Internet applications- providing an immediate critical mass of uses. 

Having looked at the key user features of GPRS, lets look at the key features from a network operator perspective.



2. Key Network Features of GPRS

PACKET SWITCHING

GPRS involves overlaying a packet based air interface on the existing circuit switched GSM network. This gives the user an option to use a packet-based data service. To supplement a circuit switched network architecture with packet switching is quite a major upgrade. However, as we shall see later, the GPRS standard is delivered in a very elegant manner- with network operators needing only to add a couple of new infrastructure nodes and making a software upgrade to some existing network elements.

With GPRS, the information is split into separate but related "packets" before being transmitted and reassembled at the receiving end. Packet switching is similar to a jigsaw puzzle- the image that the puzzle represents is divided into pieces at the manufacturing factory and put into a plastic bag. During transportation of the now boxed jigsaw from the factory to the end user, the pieces get jumbled up. When the recipient empties the bag with all the pieces, they are reassembled to form the original image. All the pieces are all related and fit together, but the way they are transported and assembled varies. The Internet itself is another example of a packet data network, the most famous of many such network types.

SPECTRUM EFFICIENCY

Packet switching means that GPRS radio resources are used only when users are actually sending or receiving data. Rather than dedicating a radio channel to a mobile data user for a fixed period of time, the available radio resource can be concurrently shared between several users. This efficient use of scarce radio resources means that large numbers of GPRS users can potentially share the same bandwidth and be served from a single cell. The actual number of users supported depends on the application being used and how much data is being transferred. Because of the spectrum efficiency of GPRS, there is less need to build in idle capacity that is only used in peak hours. GPRS therefore lets network operators maximize the use of their network resources in a dynamic and flexible way, along with user access to resources and revenues.

GPRS should improve the peak time capacity of a GSM network since it simultaneously:

allocates scarce radio resources more efficiently by supporting virtual connectivity

imigrates traffic that was previously sent using Circuit Switched Data to GPRS instead, and reduces SMS Center and signalling channel loading by migrating some traffic that previously was sent using SMS to GPRS instead using the GPRS/ SMS interconnect that is supported by the GPRS standards. 
Back to Top

INTERNET AWARE

For the first time, GPRS fully enables Mobile Internet functionality by allowing interworking between the existing Internet and the new GPRS network. Any service that is used over the fixed Internet today- File Transfer Protocol (FTP), web browsing, chat, email, telnet- will be as available over the mobile network because of GPRS. In fact, many network operators are considering the opportunity to use GPRS to help become wireless Internet Service Providers in their own right.

The World Wide Web is becoming the primary communications interface- people access the Internet for entertainment and information collection, the intranet for accessing company information and connecting with colleagues and the extranet for accessing customers and suppliers. These are all derivatives of the World Wide Web aimed at connecting different communities of interest. There is a trend away from storing information locally in specific software packages on PCs to remotely on the Internet. When you want to check your schedule or contacts, instead of using something like "Act!", you go onto the Internet site such as a portal. Hence, web browsing is a very important application for GPRS.

Because it uses the same protocols, the GPRS network can be viewed as a sub-network of the Internet with GPRS capable mobile phones being viewed as mobile hosts. This means that each GPRS terminal can potentially have its own IP address and will be addressable as such.

SUPPORTS TDMA AND GSM

It should be noted right that the General Packet Radio Service is not only a service designed to be deployed on mobile networks that are based on the GSM digital mobile phone standard. The IS-136 Time Division Multiple Access (TDMA) standard, popular in North and South America, will also support GPRS. This follows an agreement to follow the same evolution path towards third generation mobile phone networks concluded in early 1999 by the industry associations that support these two network types.



3. Limitations of GPRS

It should already be clear that GPRS is an important new enabling mobile data service which offers a major improvement in spectrum efficiency, capability and functionality compared with today's nonvoice mobile services. However, it is important to note that there are some limitations with GPRS, which can be summarized as:

LIMITED CELL CAPACITY FOR ALL USERS

GPRS does impact a network's existing cell capacity. There are only limited radio resources that can be deployed for different uses- use for one purpose precludes simultaneous use for another. For example, voice and GPRS calls both use the same network resources. The extent of the impact depends upon the number of timeslots, if any, that are reserved for exclusive use of GPRS. However, GPRS does dynamically manage channel allocation and allow a reduction in peak time signalling channel loading by sending short messages over GPRS channels instead.

RESULT: NEED FOR SMS as a complementary bearer that uses a different type of radio resource.

SPEEDS MUCH LOWER IN REALITY

Achieving the theoretical maximum GPRS data transmission speed of 172.2 kbps would require a single user taking over all eight timeslots without any error protection. Clearly, it is unlikely that a network operator will allow all timeslots to be used by a single GPRS user. Additionally, the initial GPRS terminals are expected be severely limited- supporting only one, two or three timeslots. The bandwidth available to a GPRS user will therefore be severely limited. As such, the theoretical maximum GPRS speeds should be checked against the reality of constraints in the networks and terminals. The reality is that mobile networks are always likely to have lower data transmission speeds than fixed networks.

RESULT: Relatively high mobile data speeds may not be available to individual mobile users until Enhanced Data rates for GSM Evolution (EDGE) or Universal Mobile Telephone System (3GSM) are introduced.

SUPPORT OF GPRS MOBILE TERMINATE BY TERMINALS IS NOT ENSURED

At the time of writing, there has been no confirmation from any handset vendors that mobile terminated GPRS calls (i.e. receipt of GPRS calls on the mobile phone) will be supported by the initial GPRS terminals. Availability or not of GPRS MT is a central question with critical impact on the GPRS business case such as application migration from other nonvoice bearers.

By originating the GPRS session, users confirm their agreement to pay for the delivery of content from that service. This origination may well be performed using a Wireless Application Protocol (WAP) session using the WAP microbrowser that will be built into GHPRS terminals. However, mobile terminated IP traffic might allow unsolicited information to reach the terminal. Internet sources originating such unsolicited content may not be chargeable. A possible worse case scenario would be that mobile users would have to pay for receiving unsolicited junk content. This is a potential reason for a mobile vendor NOT to support GPRS Mobile Terminate in their GPRS terminals.

However, there is always the possibility of unsolicited or unwanted information being communicated through any media, but that does not mean that we would wish to preclude the possibility of any kind of communication through that means altogether. A network side solution such as GGSN or charging platform policing would be preferable rather than a non-flexible limitation built into all the GPRS handsets.

When we asked Nokia about this issue, it commented: "Details of the Nokia GPRS terminals are not available at this time. It is too early to confirm whether MT will be supported in the first Nokia GPRS terminals". The company's policy is not to make details available about products before they are announced. Readers should contact the GSM Association, Mobile Lifestreams Limited and/ or the vendors directly to encourage them to incorporate support for GPRS MT in their initial terminals.

RESULT: GPRS usability and therefore business case is threatened if GPRS MT is not supported by GPRS terminals.

SUBOPTIMAL MODULATION

GPRS is based on a modulation technique known as Gaussian minimum-shift keying (GMSK). EDGE is based on a new modulation scheme that allows a much higher bit rate across the air interface- this is called eight-phase-shift keying (8 PSK) modulation. Since 8 PSK will also be used for 3GSM, network operators will need to incorporate it at some stage to make the transition to third generation mobile phone systems.

RESULT: NEED FOR EDGE.

TRANSIT DELAYS

GPRS packets are sent in all different directions to reach the same destination. This opens up the potential for one or some of those packets to be lost or corrupted during the data transmission over the radio link. The GPRS standards recognize this inherent feature of wireless packet technologies and incorporate data integrity and retransmission strategies. However, the result is that potential transit delays can occur.

Because of this, applications requiring broadcast quality video may well be implemented using High Speed Circuit Switched Data (HSCSD). HSCSD is simply a Circuit Switched Data call in which a single user can take over up to four separate channels at the same time. Because of its characteristic of end to end connection between sender and recipient, transmission delays are less likely.

RESULT: NEED FOR HSCSD.

NO STORE AND FORWARD

Whereas the Store and Forward Engine in the Short Message Service is the heart of the SMS Center and key feature of the SMS service, there is no storage mechanism incorporated into the GPRS standard, apart from the incorporation of interconnection links between SMS and GPRS.

RESULT: NEED FOR SMS.



4. Timescales for GPRS

When a new service is introduced, there are a number of stages before it becomes established. GPRS service developments will include standardization, infrastructure development, network trials, contracts placed, network roll out, availability of terminals, application development, and so on. These stages for GPRS are:

	Date
	Milestone

	Throughout 1999 - 2000
	Network operators place trial and commercial contracts for GPRS infrastructure.
Incorporation of GPRS infrastructure into GSM networks

	Summer of 2000
	First trial GPRS services become available. Typical single user throughput is likely to be 28 kbps.
For example, T-Mobil is planning a GPRS trial at Expo2000 in Hanover in the Summer of 2000

	Start of 2001
	Basic GPRS capable terminals begin to be available in commercial quantities

	Throughout 2001
	Network operators launch GPRS services commercially and roll out GPRS.
Vertical market and executive GPRS early adopters begin using it regularly for nonvoice mobile communications

	2001/2
	Typical single user throughput is likely to be 56 kbps. New GPRS specific applications, higher bitrates, greater network capacity solutions, more capable terminals become available, fuelling GPRS usage

	2002
	Typical single user throughput is likely to be 112 kbps.
GPRS Phase 2/ EDGE begins to emerge in practice

	2002
	GPRS is routinely incorporated into GSM mobile phones and has reached critical mass in terms of usage. (This is the equivalent to the status of SMS in 1999)

	2002/3
	3GSM arrives commercially


Like the GSM standard itself, GPRS will be introduced in phases. Phase 1 is expected to be available commercially in the year 2000/1. Point to Point GPRS (sending information to a single GPRS user) will be supported, but not Point to Multipoint (sending the same information to several GPRS users at the same time). GPRS Phase 2 is not yet fully defined, but is expected to support higher data rates through the possible incorporation of techniques such as EDGE (Enhanced Data rates for GSM Evolution), in addition to Point-to-Multipoint support.



5. Applications for GPRS

A wide range of corporate and consumer applications are enabled by nonvoice mobile services such as SMS and GPRS. This section will introduce those that are particularly suited to GPRS.

CHAT

Chat can be distinguished from general information services because the source of the information is a person with chat whereas it tends to be from an Internet site for information services. The "information intensity"- the amount of information transferred per message tends to be lower with chat, where people are more likely to state opinions than factual data. In the same way as Internet chat groups have proven a very popular application of the Internet, groups of likeminded people- so called communities of interest- have begun to use nonvoice mobile services as a means to chat and communicate and discuss.

Because of its synergy with the Internet, GPRS would allow mobile users to participate fully in existing Internet chat groups rather than needing to set up their own groups that are dedicated to mobile users. Since the number of participants is an important factor determining the value of participation in the newsgroup, the use of GPRS here would be advantageous. GPRS will not however support point to multipoint services in its first phase, hindering the distribution of a single message to a group of people. As such, given the installed base of SMS capable devices, we would expect SMS to remain the primary bearer for chat applications in the foreseeable future, although experimentation with using GPRS is likely to commence sooner rather than later.

TEXTUAL AND VISUAL INFORMATION

A wide range of content can be delivered to mobile phone users ranging from share prices, sports scores, weather, flight information, news headlines, prayer reminders, lottery results, jokes, horoscopes, traffic, location sensitive services and so on. This information need not necessarily be textual- it may be maps or graphs or other types of visual information.

The length of a short message of 160 characters suffices for delivering information when it is quantitative- such as a share price or a sports score or temperature. When the information is of a qualitative nature however, such as a horoscope or news story, 160 characters is too short other than to tantalize or annoy the information recipient since they receive the headline or forecast but little else of substance. As such, GPRS will likely be used for qualitative information services when end users have GPRS capable devices, but SMS will continue to be used for delivering most quantitative information services. Interestingly, chat applications are a form of qualitative information that may remain delivered using SMS, in order to limit people to brevity and reduce the incidence of spurious and irrelevant posts to the mailing list that are a common occurrence on Internet chat groups.

STILL IMAGES

Still images such as photographs, pictures, postcards, greeting cards and presentations, static web pages can be sent and received over the mobile network as they are across fixed telephone networks. It will be possible with GPRS to post images from a digital camera connected to a GPRS radio device directly to an Internet site, allowing near real-time desktop publishing.

MOVING IMAGES

Over time, the nature and form of mobile communication is getting less textual and more visual. The wireless industry is moving from text messages to icons and picture messages to photographs and blueprints to video messages and movie previews being downloaded and on to full blown movie watching via data streaming on a mobile device.

Sending moving images in a mobile environment has several vertical market applications including monitoring parking lots or building sites for intruders or thieves, and sending images of patients from an ambulance to a hospital. Videoconferencing applications, in which teams of distributed sales people can have a regular sales meeting without having to go to a particular physical location, is another application for moving images.

WEB BROWSING

Using Circuit Switched Data for web browsing has never been an enduring application for mobile users. Because of the slow speed of Circuit Switched Data, it takes a long time for data to arrive from the Internet server to the browser. Alternatively, users switch off the images and just access the text on the web, and end up with difficult to read text layouts on screens that are difficult to read from. As such, mobile Internet browsing is better suited to GPRS.

DOCUMENT SHARING/ COLLABORATIVE WORKING

Mobile data facilitates document sharing and remote collaborative working. This lets different people in different places work on the same document at the same time. Multimedia applications combining voice, text, pictures and images can even be envisaged. These kinds of applications could be useful in any problem solving exercise such as fire fighting, combat to plan the route of attack, medical treatment, advertising copy setting, architecture, journalism and so on. Even comments on which resort to book a holiday at could benefit from document sharing to save everyone having to visit the travel agent to make a decision. Anywhere somebody can benefit from having and being able to comment on a visual depiction of a situation or matter, such collaborative working can be useful. By providing sufficient bandwidth, GPRS facilitates multimedia applications such as document sharing.

AUDIO

Despite many improvements in the quality of voice calls on mobile networks such as Enhanced Full Rate (EFR), they are still not broadcast quality. There are scenarios where journalists or undercover police officers with portable professional broadcast quality microphones and amplifiers capture interviews with people or radio reports dictated by themselves and need to send this information back to their radio or police station. Leaving a mobile phone on, or dictating to a mobile phone, would simply not give sufficient voice quality to allow that transmission to be broadcast or analyzed for the purposes of background noise analysis or voice printing, where the speech autograph is taken and matched against those in police storage. Since even short voice clips occupy large file sizes, GPRS or other high speed mobile data services are needed.

JOB DISPATCH

Nonvoice mobile services can be used to assign and communicate new jobs from office-based staff to mobile field staff. Customers typically telephone a call center whose staff take the call and categorize it. Those calls requiring a visit by field sales or service representative can then be escalated to those mobile workers. Job dispatch applications can optionally be combined with vehicle positioning applications- such that the nearest available suitable personnel can be deployed to serve a customer. GSM nonvoice services can be used not only to send the job out, but also as a means for the service engineer or sales person can keep the office informed of progress towards meeting the customer’s requirement. The remote worker can send in a status message such as "Job 1234 complete, on my way to 1235".

The 160 characters of a short message are sufficient for communicating most delivery addresses such as those needed for a sales, service or some other job dispatch application such as mobile pizza delivery and courier package delivery. However, 160 characters does require manipulation of the customer data such as the use of abbreviations such as "St" instead of "Street". Neither does 160 characters leave much space for giving the field representative any information about the problem that has been reported or the customer profile. The field representative is able to arrive at the customer premises but is not very well briefed beyond that. This is where GPRS will come in to allow more information to be sent and received more easily. With GPRS, a photograph of the customer and their premises could, for example, be sent to the field representative to assist in finding and identifying the customer. As such, we expect job dispatch applications will be an early adopter of GPRS-based communications.

CORPORATE EMAIL

With up to half of employees typically away from their desks at any one time, it is important for them to keep in touch with the office by extending the use of corporate email systems beyond an employee's office PC. Corporate email systems run on Local 

Area computer Networks (LAN) and include Microsoft Mail, Outlook, Outlook Express, Microsoft Exchange, Lotus Notes and Lotus cc:Mail.

Since GPRS capable devices will be more widespread in corporations than amongst the general mobile phone user community, there are likely to be more corporate email applications using GPRS than Internet email ones whose target market is more general.

INTERNET EMAIL

Internet email services come in the form of a gateway service where the messages are not stored, or mailbox services in which messages are stored. In the case of gateway services, the wireless email platform simply translates the message from SMTP, the Internet email protocol, into SMS and sends to the SMS Center. In the case of mailbox email services, the emails are actually stored and the user gets a notification on their mobile phone and can then retrieve the full email by dialing in to collect it, forward it and so on.

Upon receiving a new email, most Internet email users do not currently get notified of this fact on their mobile phone. When they are out of the office, they have to dial in speculatively and periodically to check their mailbox contents. However, by linking Internet email with an alert mechanism such as SMS or GPRS, users can be notified when a new email is received.

VEHICLE POSITIONING

This application integrates satellite positioning systems that tell people where they are with nonvoice mobile services that let people tell others where they are. The Global Positioning System (GPS) is a free-to-use global network of 24 satellites run by the US Department of Defense. Anyone with a GPS receiver can receive their satellite position and thereby find out where they are. Vehicle positioning applications can be used to deliver several services including remote vehicle diagnostics, ad-hoc stolen vehicle tracking and new rental car fleet tariffs.

The Short Message Service is ideal for sending Global Positioning System (GPS) position information such as longitude, latitude, bearing and altitude. GPS coordinates are typically about 60 characters in length. GPRS could alternatively be used.

REMOTE LAN ACCESS

When mobile workers are away from their desks, they clearly need to connect to the Local Area Network in their office. Remote LAN applications encompasses access to any applications that an employee would use when sitting at their desk, such as access to the intranet, their corporate email services such as Microsoft Exchange or Lotus Notes and to database applications running on Oracle or Sybase or whatever. The mobile terminal such as handheld or laptop computer has the same software programs as the desktop on it, or cut down client versions of the applications accessible through 

the corporate LAN. This application area is therefore likely to be a conglomeration of remote access to several different information types- email, intranet, databases. This information may all be accessible through web browsing tools, or require proprietary software applications on the mobile device. The ideal bearer for Remote LAN Access depends on the amount of data being transmitted, but the speed and latency of GPRS make it ideal.

FILE TRANSFER

As this generic term suggests, file transfer applications encompass any form of downloading sizeable data across the mobile network. This data could be a presentation document for a traveling salesperson, an appliance manual for a service engineer or a software application such as Adobe Acrobat Reader to read documents. The source of this information could be one of the Internet communication methods such as FTP (File Transfer Protocol), telnet, http or Java- or from a proprietary database or legacy platform. Irrespective of source and type of file being transferred, this kind of application tends to be bandwidth intensive. It therefore requires a high speed mobile data service such as GPRS, EDGE or 3GSM to run satisfactorily across a mobile network.

HOME AUTOMATION

Home automation applications combine remote security with remote control. Basically, you can monitor your home from wherever you are- on the road, on holiday, or at the office. If your burglar alarm goes off, not only do you get alerted, but you get to go live and see who are perpetrators are and perhaps even lock them in. Not only can you see things at home, but you can do things too. You can program your video, switch your oven on so that the preheating is complete by the time you arrive home (traffic jams permitting) and so on. Your GPRS capable mobile phone really does become like the remote control devices we use today for our television, video, hi-fi and so on. As the Internet Protocol (IP) will soon be everywhere- not just in mobile phones because of GPRS but all manner of household appliances and in every machine- these devices can be addressed and instructed. A key enabler for home automation applications will be Bluetooth, which allows disparate devices to interwork.



6. Optimal Bearer by Application

Currently, corporate applications that use the Short Message Service are few and far between. The reasons are the relatively older age of corporate mobile phone users and their lower price sensitivity, particularly since the employer usually pays mobile phones bills. Corporate users are less willing to learn how to and make the effort to send a short message- they tend to use voice as their primary communications method. Instead, the vast majority of SMS usage is accounted for by consumer applications. It is not uncommon to find 90% of the total SMS traffic accounted for by the consumer  applications that have been described. Until GPRS terminals are consumer oriented, SMS will continue to be bearer for most consumer applications. However, since GPRS will be incorporated into high end mobile phones initially, it will be used more for corporate applications.

Whatever the application, the Internet will become the primary communications interface. Previously, application developers wrote proprietary applications that worked with proprietary host terminals and often proprietary rugged terminal operating systems. For example, instead of corporate applications such as service engineering using platform and software specific interfaces, the mobile workers such as service engineers will access an intranet page using their GPRS capable terminal and fill in an electronic form. People increasingly use a web browser to access publicly available data on the Internet itself, the extranet for access to the data of business partners and other external collaborators and the intranet to access internal employee information. As such, all work will be carried out through the web interface.

Often, by designing applications to minimize the effects of the limitations of existing mobile services- such as the length of a short message or the speed of a Circuit Switched Data call- existing nonvoice mobile services can be successfully used for mobile working. However, many nonvoice applications are graphics intensive and the new faster data services will allow BETTER VERSIONS of today's existing nonvoice applications. For example, instead of occasional information messages with SMS, information services via GPRS or 3GSM will be more akin to the "push" Internet channels we see on Active PC Desktops today. Instead of the slow transmission of small video images, real-time broadcast quality images will be transmittable. Instead of using SMS to notify Internet users of new email, the whole email will be sent, and full-blown Internet access will be possible. The same applications will be more immediate and convenient for users.

The use of SMS has prepared customers for nonvoice applications using GPRS and other nonvoice services and most of the applications envisaged for GPRS already exist in some form today. It is therefore an important question to consider what the preferred bearer for each application will be- GPRS, Circuit Switched Data or SMS.



7. Ranking of Initial GPRS Traffic Generators

With any new service, it is an important part of the business case to estimate what the applications for that technology will be. We believe that the business case for any network operator for GPRS is compelling- it confers a huge increase in capability for a relatively small investment. The more popular applications using GPRS are expected to be:

	Ranking
	Application
	Bearer

	1.
	Corporate email
	GPRS

	2.
	Internet email
	GPRS/ SMS

	3.
	Information Services- Qualitative
	GPRS

	4.
	Job Dispatch
	GPRS

	5.
	Remote LAN Access
	GPRS

	6.
	File Transfer
	GPRS

	7.
	Web browsing
	GPRS

	8.
	Still Images
	GPRS

	9.
	Moving Images
	GPRS / HSCSD

	10.
	Chat
	GPRS / SMS

	11.
	Home Automation
	GPRS

	12.
	Document Sharing/Collaborative Working
	GPRS

	13.
	Audio
	GPRS


The first of the applications listed will be popular partly because they are widespread over fixed telephone networks but have previously not been readily or fully available over GSM networks. The Internet and email are already in place today- GPRS will allow them to be made fully wirefree and available everywhere. The applications ranked further down the list lack current popularity in the fixed communications world and lack widespread availability of specific software solutions.

Whilst these applications are technically feasible or high speed mobile data services such as GPRS, the volume of usage is dependent upon commercial factors such as pricing. It is expected that GPRS will incorporate volume-based charging such that only the data sent will be charged for, paving the way for widespread usage amongst customers with GPRS capable devices.



8. GPRS Network Nodes

Enabling GPRS on a GSM network requires the addition of two core modules, the Gateway GPRS Service Node (GGSN) and the Serving GPRS Service Node (SGSN). As the word Gateway in its name suggests, the GGSN acts as a gateway between the GPRS network and Public Data Networks such as IP and X.25. GGSNs also connect to other GPRS networks to facilitate GPRS roaming. The Serving GPRS Support Node (SGSN) provides packet routing to and from the SGSN service area for all users in that service area.

In addition to adding multiple GPRS nodes and a GPRS backbone, some other technical changes that need to be added to a GSM network to implement a GPRS service. These include the addition of Packet Control Units; often hosted in the Base Station Subsystems, mobility management to locate the GPRS Mobile Station, a new air interface for packet traffic, new security features such as ciphering and new GPRS specific signalling.



9. GPRS Contracts Awarded

EUROPE

	Country
	Carrier
	GPRS Vendor
	Core Infrastructure Vendor
	Contract  Value
	Date announced

	Austria
	Mobilkom
	Nortel (TRIAL)
	Motorola/ Nokia
BSS and Nortel NSS
	NA
	JULY99

	Austria
	TELE.RING
	Alcatel
	Alcatel BSS + NSS + Microwave.
	NA
	20MAY99

	Belgium
	Belgacom
	Motorola
	Siemens switches, Motorola, Alcatel and Nokia base stations.
	NA
	15MAR99

	Denmark
	Sonofon
	Nokia
	Nokia
	 
	2JUNE99

	Finland
	Radiolinja
	Nokia
	Nokia
	NA
	NA

	Finland
	Sonera
	Nokia
	Nokia
	NA
	23FEB99

	Finland
	Sonera
	Ericsson
	Nokia
	NA
	JUNE99

	France
	France
Telecom
	Alcatel (TRIAL)
	Alcatel and EricssonMobile Switches. Alcatel, Nortel and Motorola Base Stations
	NA
	2APR99

	France
	France
Telecom
	Motorola
(TRIAL)
	As above.
	NA
	MAR99

	France
	SFR/
Cegetel
	Alcatel
	Alcatel and Ericsson mobile switches. Alcatel, Motorola, Nokia base stations
	NA
	21OCT98

	France
	Bouygues Telecom
	Nortel (TRIAL)
	Nortel and Nokia
BSS, Ericsson NSS
	NA
	JUL99

	Germany
	T-Mobil
	Ericsson
	Alcatel and Siemens switches.
Alcatel,Motorola and Lucent base stations.
	NA
	26JAN99

	Germany
	T-Mobil
	Alcatel
	As above.
	NA
	23FEB99

	Germany
	Mannesmann D2
	Siemens
	Siemens
	NA
	JUNE99

	Netherlands
	Telfort
	Ericsson
	Ericsson
	NA
	23FEB99

	Poland
	PTC/ Era
	Siemens
	Siemens
	NA
	JUNE99

	Poland
	Polkomtel
	Nokia
	Nokia
	NA
	NA

	Scandinavia
	 
	Siemens*
	 
	 
	 

	UK
	BT Cellnet
	Motorola
	Motorola
	US$50m
	9FEB99

	UK
	One2One
	Ericsson
	Ericsson
	US$45m
	18MAR99


*This contract with major Scandinavian operator has not yet been publicly announced.

NON-EUROPE

	Country 
	Carrier
	GPRS Vendor
	Core Infrastructure Vendor
	Contact Value 
	Date announced

	Australia
	C&W Optus
	Nortel
	Nokia BSS, Nortel NSS
	US$ 33m
	12MAY99

	Hong Kong
	Sunday
	Nortel
	Nortel NSS, Nortel BSS
	NA
	JULY1999

	Hong Kong
	Hongkong Telecom
	Nokia
	
	HK$ 40-50m
	MAY99

	Hong Kong
	Smartone
	Ericsson
	Ericsson
	NA
	MAR99

	Singapore
	Mobile One
	Nokia
	 
	NA
	6JUL99

	Taiwan
	KGTelecom
	Nokia
	 
	US$ 100m
	NA

	USA
	Omnipoint
	Ericsson (TRIAL)
	Ericsson
	NA
	8FEB99




10. GPRS Suppliers Market Share

EUROPE

	Vendor
	Number of GPRS customers

	Ericsson
	4

	Nokia
	4

	Alcatel
	4

	Motorola
	3

	Siemens
	3

	Nortel Networks
	2

	TOTAL
	20


NON-EUROPE

	Vendor
	Number of GPRS customers

	Nokia
	3

	Ericsson
	2

	Nortel Networks
	2

	TOTAL
	7


GLOBAL

	Vendor
	Number of GPRS customers

	Nokia
	7

	Ericsson
	6

	Alcatel
	4

	Motorola
	3

	Siemens
	3

	TOTAL
	27


11. Related GPRS Challenges

BILLING

GPRS is a different kind of service from those typically available on today’s mobile networks. GPRS is essentially a packet switching overlay on a circuit switching network. The GPRS specifications stipulate the minimum charging information that must be collected in the Stage 1 service description. These include destination and source addresses, usage of radio interface, usage of external Packet Data Networks, usage of the packet data protocol addresses, usage of general GPRS resources and location of the Mobile Station. Since GPRS networks break the information to be communicated down into packets, at a minimum, a GPRS network needs to be able to count packets to charging customers for the volume of packets they send and receive. Today's billing systems have difficulties handling charging for today's nonvoice services. It is unlikely that circuit switched billing systems will be able to process a large number of new variables created by GPRS.

GPRS call records are generated in the GPRS Service Nodes. The GGSN and SGSN may not be able to store charging information but this charging information needs to be processed. The incumbent billing systems are often not able to handle real time Call Detail Record flows. As such, an intermediary charging platform is a good idea to perform billing mediation by collecting the charging information from the GPRS nodes and preparing it for submission to the billing system. Packet counts are passed to a Charging Gateway that generates Call Detail Records that are sent to the billing system.

However, the crucial challenge of being able to bill for GPRS and therefore earn a return on investment in GPRS is simplified by the fact that the major GPRS infrastructure vendors all support charging functions as part of their GPRS solutions. Additionally, a wide range of other existing non-GSM packet data networks such as X.25 and Cellular Digital Packet Data (CDPD) are in place along with associated billing systems.

It may well be the case that the cost of measuring packets is greater than their value. The implication is that there will NOT be a per packet charge since there may be too many packets to warrant counting and charging for. For example, a single traffic monitoring application can generate tens of thousands of packets per day. Thus the charging gateway function is more a policing function than a charging function since network operators are likely to tariff certain amounts of GPRS traffic at a flat rate and then need to monitor whether these allocations are far exceeded.

This is not to say that we will end up with the free Internet Service Provider model that has become established on the fixed Internet in which users pay no fixed monthly charge and network operators rely on advertising sales on mobile portal sites to make money. There is a premium for mobility and there is frankly a shortage of mobile bandwidth that limits the extent to which that bandwidth is viewed as a commodity. And given the additional customer care and billing complexity associated with mobile

Internet and nonvoice services, network operators would be ill advised to reduce their prices in such a way as to devalue the perceived value of mobility.

TARIFFING

Decisions on charging for GPRS by packet or simply a flat monthly fee are contentious but need to be made. Charging different packets at different rates can make things complicated for the user, whilst flat rates favor heavy users more than occasional ones.

We believe that the optimal GPRS pricing model will be based on two variables- time and packet. Network operators should levy a nominal per packet charge during peak times plus a flat rate, no per packet charge during non peak times. Time and packet related charging will encourage applications such as remote monitoring, meter reading and chat to use GPRS overnight when spare network capacity is available. Simultaneously, a nominal per packet charge during the day will help to allocate scarce radio resources and charge radio heavy applications such as file and image transfer more than applications with lower data intensity. It has the advantage that it will automatically adjust customer charging according to their application usage.

As such the optimal charging model could well be a flat rate charge during off-peak times along with a per packet charge during peak times.

CUSTOMER SERVICE

Value-added network services such as mobile data, mobile Internet and unified messaging all generate certain specific customer problems and requirements, thereby requiring customer service personnel to be aware of these issues and know how to solve them.

Nonvoice services are surprisingly complex- involving unique configurations of phone types, data cards, handheld computers, subscriptions, operating systems, Internet service providers and so on. Some network operators require customers to opt into certain value added services rather than including them as part of the core subscription- necessitating a customer service process. It is even possible to write a 350 page book about the SHORT message service (it is called "YES2SMS")!

In theory, the need for dedicated customer service for Circuit Switched Data, SMS and other nonvoice mobile services will decrease in the future as terminals and services become easier to use and as the services themselves are used more widely for customer service purposes.

The reality in the short and medium term is that the need for customer support for value-added services will increase not decrease as awareness of services and their usage increases, and as new services and terminals come onto the marketplace.

Rather than keeping everything in-house or outsourcing everything, we are a proponent of an approach that keeps first line support and customer contact in-house, whilst outsourcing the difficult specific customer service problems arising from connectivity issues and so on. In this way, the network operator is aware of and in control of the kinds of questions and problems its customers are asking.

It is well worth incurring the cost to get the customer aware, educated and initially set up with data services, because, for example, once the PC data card has been successfully connected to the laptop to the Internet software and so on, the same configuration can be repeatedly used. The one-off customer requirement leads to ongoing usage.



12. The Mobile Value Chain

The nonvoice mobile value chain shows the various parties, along with their interdependence and activities, that are involved in realizing the full potential of nonvoice mobile services. There will be differences between the voice and nonvoice value chain-need for IT channels,

These parties are network operators, customers, IT/ mobile channels, terminal and infrastructure vendors and application developers. All of these players in the value chain are essential to deliver the overall success of the nonvoice services- if any one is underdeveloped or not present, the entire value chain can break down. Each has a distinct role to play, which will now be discussed.

CUSTOMERS

Without customer interest in the nonvoice mobile services, there is little need for any of the other players in the value chain to be present. If customers don't see a compelling requirement for a nonvoice service such as GPRS that can be delivered at a reasonable cost to them, there is little point in network operators offering services, GPRS terminal vendors manufacturing product, channels for product purchase being established or applications developed. Customer interest is the business case that supports any investment in the nonvoice market, as in any other.

Customers tend to interface with network operators to buy service- either directly or indirectly through designated channels depending on the size of the business and importance of the customer to the network operator. Customers may also have links with application developers if their application requires some specific software.

TERMINAL/ INFRASTRUCTURE VENDORS

Terminal and infrastructure vendors supply the equipment and technology that turns a service such as GPRS that has been set down on paper as a standard in theory into something that can be implemented in practice. Clearly, without network infrastructure 

to enable the service in a cost effective way, it cannot be widely implemented in practice. Equally, availability of terminals in commercial quantities at reasonable prices can hinder or halt market take up. There is little point in a network supporting a service if the clients to connect to that network are not available. Delays in widespread terminal availability have often hindered the successful deployment of new technologies and initiatives- most recently with SIM Application Toolkit and the Wireless Application Protocol.

Terminal and infrastructure vendors need to have links to the people who buy their products such as network operators to buy the network infrastructure and mobile channels that distribute and sell their terminals. Terminal and infrastructure vendors may well also have links to application developers to encourage applications to be ported to their infrastructure and terminal solution and interfaces and operating systems. The vendors may also have direct contact with large corporate end users- helping enable the nonvoice mobile opportunity in a network independent way.

APPLICATION DEVELOPERS

Application developers- software developers, systems integrators and the like- are an essential part in the nonvoice mobile value chain. Customers are interested in what the nonvoice services can be used for- GPRS and other such services are a means to an end and not and end in themselves- they facilitate applications.

Applications are the end that will generate high usage of nonvoice services. They will generate regular and ongoing use of the nonvoice mobile services. Even given standardized elements in the other parts of the mobile value chain, some systems integration is likely to be necessary to deploy the application, such as integration with the host systems. However, once deployed, these applications will rapidly become an indispensable part of the daily life of the user that they will be loath to give up and keen to use frequently. Because they will make that person's life easier- they will help that person get their job done well and keep in touch with their family, friends, colleagues and customers.

Application developers may develop off the shelf shrink-wrapped nonvoice products such as a chat software program designed for volume sales, customized products developed specifically to meet one customer's requirement, or a hybrid in which a generic product such as a database is customized with application specific data. Some products or services have a "killer application" that is overwhelmingly popular- such as spreadsheets for PCs or desktop publishing for the Apple Macintosh- or a raft of different applications that all build on the underlying technology.

Application developers may have links to terminal and infrastructure vendors- in many cases, these vendors have application development forums and programs such as the GPRS Application Alliance from Ericsson and the Nokia Developer's Forum. Application developers should also have contacts with the network operators since networks have different levels of tariff plans, hardware and network infrastructure and services 

availability. This interface between application developers and network operators is ideally in the form of a business partners program. Application developers may also sell their products directly to mobile channels by concluding packaging and bundling deals with those channels.

IT/ MOBILE CHANNELS

The customer needs to be able to find out about and sign up for a service in a convenient and easy way. The market channels are what facilitates this- different customer groups prefer to use different channels. For example, if you only sold a product through Internet channels, you would preclude all those people who are not connected and those who are unwilling or uncomfortable to purchase online. In some cases, customers for nonvoice services such as GPRS will contact and contract with the network operator directly to purchase service- this could be a retail outlet or sales person or telesales type operation. In other cases, they will buy from an Information Technology (IT) channel such as a computing magazine or retail outlet. Just as consumer oriented propositions such as prepay are available from chemists and newsagents, corporate oriented IP based services such as GPRS are likely to lead to a further evolution in channels for mobile telephony products. Such smart terminals and other devices will be available from IT superstores such as Office World, management consultancies such as Anderson Consulting, business facilities outlets such as Mailboxes Etc., in airline business lounges and the like.

The channels have links to the customers that buy from them, the vendors who supply terminals to them and the network operators who try to get them to sell equipment connected to their particular network. The channels may also connect with application developers if their customers require a specific software solution.

NETWORK OPERATORS

Clearly, the sum of activities that a network operator carries out is essential in determining the success of nonvoice services. From fundamental prerequisites such as deciding to invest in network infrastructure to support nonvoice services to investing resources in educating customers about their availability and uses, network operators are an essential part of the process.

Network operators tend to have links with customers that are managed by account managers and customer service staff, channels such as service providers and retailers, application developers through business partner programs and network infrastructure and terminal suppliers who they contract with for the underlying technology. As such, given its central role and relations with all of the other players in the value chain, network operators are of central importance and need to systematically and deliberately manage relations with these different groups through setting up concrete programs and mechanisms to communicate with them.

We can therefore see the various parties that make up the nonvoice mobile services value chain and the importance of each. If any one of the five core elements of network operators, customers, application developers, terminal and infrastructure vendors and channels was NOT present, the entire value chain would be damaged and the success of the nonvoice service delayed or entirely precluded.



13. Summary
                        GPRS will provide a massive boost to mobile data usage and usefulness. That much seem assured from its flexible feature set, its latency and efficiency and speed. The only question is how soon it takes off in earnest and how to ensure that the technical and commercial features do not hinder its widespread use.
This guide is a cut down version of a book called "Data on GPRS" which is 250 pages long and contain detailed GPRS vendor profiles, application profiles, comparisons of GPRS to SMS, Circuit Switched Data, HSCSD, EDGE, 3GSM and so on, plus case studies from around the world. The full 275 page "Data on GPRS" costs just 495 US dollars. The book contains full vendor profiles, application profiles, case studies from Europe, the USA and Japan, explanations of using GPRS with WAP and lots more important information.
CELLULAR STATUS OF PAKISTAN
                     At present, four companies, i.e. Mobilink, Ufone, Instaphone and Paktel, are operating in the country and very soon two new companies, Telenor and Warid are near to launch operations in the country. We will discuss about these upcoming companies in our later chapter. Within Pakistan Mobilink is the company that has given a tremendous boost to the mobile network in Pakistan as compared to other cellular companies. Though it started work after two companies (Paktel, Instaphone), yet it has achieved the status of a leading company amongst other cellular operating companies on account of its sincere leadership and huge investment. Next comes Ufone being the second lading company of Pakistan and then Instaphone and Paktel comes. But in this chapter we don’t discuss them with respect to their market value; we are going to discuss them with respect to the growth in technology. So we discuss Instaphone, then Paktel, after this Mobilink and at the end Ufone.  
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Overview of the Company:                   

                                             Instaphone is among the pioneers in the mobile phone industry in Pakistan. As one of the leading cellular service providers, with the largest active subscriber base, Instaphone thrives on dynamic marketing policies to address customer needs and a rapidly changing market place.

                       Instaphone (Pakcom Ltd) is a subsidiary of Millicom International Cellular (MIC) S.A., based in Luxembourg. MIC S.A., currently has an overwhelming interest in 34 cellular operations in Asia, Africa, Latin America and Russia, covering a popular under license of over 584 million. Instaphone is a lucid example of the MIC global standard for cellular excellence, benefiting from international resources to cater to the needs and interests of cellular customers in Pakistan.

                        Instaphone have several firsts to our credit in Pakistan. Among them is Insta-One, pre-paid mobile service - recognizing the customer's need that the mobile phone is now more of a necessity and less of a luxury, an essential communication tool. Insta-One's introduction successfully brought both economy and convenience to Pakistani mobile phone users. 
                        Instaphone is the first mobile phone company that launch CPP (Caller Party Pays) packages in Pakistan, well before CPP (free incoming regime) was officially implemented, enhancing cellular phone accessibility to all market segments.

In a highly competitive market scenario, Instaphone is still the number one cellular service provider in Pakistan, with the largest active subscriber base, widest coverage network -backed by dynamic marketing strategies to be truly ahead.
Infrastructure of Instaphone:                       

                                                   Instaphone commands a finest quality network throughout Pakistan - the only cellular service provider in all four provinces of Pakistan. As a part of on-going investments in Instaphone's cellular infrastructure, its transaction from AMPS to TDMA technology ensures customers access to real digital benefits, including a congestion free environment, instant connectivity, optimum sound clarity, call privacy, enhanced battery life, and a plethora of digital value added services such as SMS, SMS Pulse, Web and e-mail SMS services, SMS*Chat, Insta-Club Voice Chat Service, High Speed Data Transfer, Voice Mail, Long Distance Access (LDA) and much more.
                        This technological advantage combined with other value-added services places Instaphone on a threshold of greater successes in future. The introduction of a fresh, revitalized corporate look and brand development is a reflection of our commitment to attracting new customers and consolidating our position as the leading mobile phone company in Pakistan.

Along with value for money tariff plans, round the clock customer services, this re-emergence commit Instaphone to a stronger leadership position with wider customer acceptability in Pakistan.
TDMA:

               Welcome to the new era of digital services. Introducing Instaphone Digital, they have introduced Time Division Multiple Access (TDMA) digital service in Islamabad, Rawalpindi, Lahore, Faisalabad, Sialkot and Karachi, which will provide Instaphone and Insta-One customers with real and unmatched digital benefits, including:

· Instant Call Connectivity 

· Enhanced Battery Life 

· Voice Privacy 

· Better Coverage 

· Digital Value Added Service Including SMS, SMS*Pulse, SMS*Chat & Voice Chat. 
                 This is the result of ongoing efforts to invest and improve Instaphone’s cellular network for providing better services to customers throughout Pakistan.
               TDMA is one of the leading cellular standards in the world, widely used in the US, Canada and Latin America and is  providing that global edge to Instaphone & Insta-One customers in Pakistan. 

Network:
                     Instaphone cover more then 161 cities though its network.

Cities Coverage:
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      Outdoor Coverage
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        Up coming Locations 
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	[image: image15.png]



	3 CHARSADDA
	[image: image16.png]



	63 DHONKAL 
	[image: image17.png]



	123 AHMED PUR
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	64 SIALKOT
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	124 RAJAN PUR
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	5 NAWAN KILLI 
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	125 BUXA PUR
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	6 NAWAN SHEHR
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	126 TARINDA SAWAI KHAN
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	67 LUDHEWALA WARAICH 
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	127 RAHIM YAR KHAN
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	8 AKORA KHATTAK 
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	68 SHADIWAL
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	128 SADIQABAD
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	130 KOT SAMABA
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	71 KOT MOMAN 
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	131 AHMED PUR LUMMA
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	12 RISALPUR 
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	72 SHAHPUR 
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	132 CHAMAN
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	73 JHAWARIAN
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	133 QUETTA 

	[image: image48.png]



	14 NOWSHERA KALAN
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	137 TANGWANI
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	[image: image61.png]



	78 PHULARWAN
	[image: image62.png]



	138 JACOBABAD

	[image: image63.png]



	19 PABBI 
	[image: image64.png]



	79 SILLAN WALI
	[image: image65.png]



	139 THUL

	[image: image66.png]



	20 SANJWAL 
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	80 JALALPUR BHATTIAN
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	140 KANDH KOT
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	141 KHANPUR
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	142 MADEJI
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	25 ISLAMABAD 
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	145 LAKHI
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	146 GHARI YASIN
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Instaphone Packages:
                                       Instaphone -being the only TDMA (digital) service provider in Pakistan- also provide its user different packages, Prepaid and Postpaid.   
Prepaid Package:

                              In prepaid package Instaphone provide two packages.

· Instaone
· Instaxcite
“Instaone:”

                     Insta One is the right choice if you prefer incoming calls & occasionally like to make outgoing calls just to stay in touch. Yes, Insta One is the Best Value Prepaid Connection. You Bet!
                   Insta One now lets you enjoy 12 Months Free Incoming which lets you stay contactable for as low as Rs. 50 per month by refreshing with Rs. 650 Insta prepaid card. You can also enjoy Nationwide Roam Free Incoming, Insta SMS and much more on your most affordable contactable prepaid connection.
	Daily Fee
	Zero

	Outgoing – Day time (7 am – 11 pm)
	Rs. 5.75/-

	Outgoing – Night time (11 pm – 7 am)
	Rs. 1.99/-

	Incoming Calls
	Free


“Instaxcite:”

                      If you like to talk more then Instaxcite is the best choice. It gives you the freedom to share your Xcitement and make that call at the lowest outgoing airtime, all day, all night.

	Daily Fee
	Rs. 1.5 only

	Outgoing – Day time (7 am – 11 pm)
	Ist min. Rs. 3.99 (Rs. 1.99  after one minute)

	Outgoing – Night time (11 pm – 7 am)
	.99 paisas

	Incoming Calls
	Free


Postpaid packages 

                                          It's all about getting to understand and know you better. About working together. About giving you more, better control. About effectiveness.

                          Instaphone call it "CONTRACT"... 4 new specially designed post-paid packages with more value added services that you can choose from. C4 packages those are easy to choose, easy to use, for your life-style, your cellular needs.
                                                     C1.    CPROMPT

                                                         C2.     CCASUAL

                                                         C3.     CULTRA

                                                         C4.     CELITE
CPROMPT:

                        Ideal if you are occasional mobile phone user but want to enjoy the freedom & flexibility customized with Early Morning and Sunday Special Discounts in addition to value added services like LNO, Insta SMS ect.

CCASUAL:

                     The obvious choice if you are a mild mobile phone user and make outgoing calls and prefer to customize with calling discounts special and value added services like LNO & Insta SMS, etc.

CULTRA:

                  Irresistible for the users with a perfect blend of incoming and outgoing calls. Enjoy unbeatable value, with free outgoing minutes, calling discount special and more values added services.

CELITE:

               The best package for those who want nothing but the best in life. For the dynamic power user, who needs to constantly communicate to stay ahead in life, with unmatched outgoing economy, calling special and more value added services!    

Here is the tariff detail about these CONTRACT Packages  
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	Recommended Outgoing Calls Per Day 
	Up to 3 Calls 
	Up to 6 Calls
	Up to 12 Calls
	17 Calls or more

	Monthly Line Rent (Rs.)
	295
	695
	1,099
	1,799

	Free Outgoing Minutes (Monthly)
	--------
	70
	125
	300

	OUTGOING CALL RATES 

         (AIRTIME Rs./MIN)

	Early Morning Special (8 am – 9 am)
	1.88
	1.50
	1.00
	0.50

	Peak (11 am – 9 pm)
	3.75
	2.99
	1.99
	0.99

	Evening (9 pm- 11 pm)
	2.99
	1.99
	1.50
	0.99

	Late Night (11 pm – 8 am)
	2.99
	1.99
	1.50
	0.99

	SUNDAY SPECIAL 

	Peak (8 am – 9 pm)
	2.81
	2.24
	1.49
	0.74

	Evening (9 pm – 11 pm)
	2.24
	1.49
	1.13
	0.74

	Late Night (11 pm – 8 am)
	2.24
	1.49
	1.13
	0.47

	Late Nite Option (Monthly Fee Rs.) 
	350
	300
	250
	150

	VALUE ADDED SERVICES

	VAS Peak
	FREE 
	FREE
	FREE
	FREE

	CLI, Call Waiting, Conferencing Call, Call Forwarding, Do Not Disturb
	 
	
	
	

	VOICE MAIL (MONTHLY FEE Rs.)

	On Demand (Rs. 1/- per min. retrieval)
	FREE
	FREE
	FREE
	FREE

	Gold (Rs. 1/- per min. retrieval)
	100
	100
	100
	100

	INSTA SMS (Rs./SMS)

	SMS, SMS to Email, Info Services, etc.
	1.50
	1.50
	1.50
	1.50

	International SMS
	5.00
	5.00
	5.00
	5.00

	Premium Services

(Ring Tones, Pictures Messages, Caller Group Logos, Urdu SMS etc. )
	3.00
	3.00
	3.00
	3.00

	CORPORATE CLUB (MONTHLY FEE Rs.)
	300
	100
	100
	100


Instaphone’s VAS:
“CALL FORWARDING / TRANSFER:”
(This service is free of charge)
Now you can divert an incoming call to an alternate Instaphone or Insta-One number in case your cell phone battery is low or your mobile phone is busy or switched off. 
Steps for activation
- Activate: * 71 * (alternate number) Send
- Deactivate: * 710 Send 
“CALL WAITING:”
(This service is free of cost)
With your Instaphone connection you wont miss any call as Instaphone now offers call waiting which enables you to receive an incoming call while already in conversation. Short beeps indicate that another call is waiting. And you can receive this call by putting the first party on hold.

“CALL CONFERENCING:” 
(This service is free of charge) 
This service facilitates three party conversation at the same time. You can set up another call while in conversation with one party. 

“VOICE MAIL:” 
(This service is free of charge) 
Instaphone enables your cell phone to act as an answering machine as well. This service provides the facility to save voice mails when the subscriber is not available. The caller can leave a message in the mailbox. 

“INSTA GOLD MAIL:”
Now you can personalize your greeting through our more sophisticated system, for just an extra affordable monthly fee. 

LONG DISTANCE ACCESS: 
If you use Long Distance Access (LDA), you can now make those calls, without paying any extra security deposits. Your Instaphone connection allows you to make nationwide and international calls from the comfort of your home by simply purchasing a prepaid Insta-One card. And you can make these calls at a rate less than or equal to PCO's and pay phones. AMPS subscriber of other companies can enjoy this facility by subscribing to Insta-One on the same mobile phone. Corporate customers can utilize the prepaid option for personal use without disturbing the company bill. 
Early Morning Special:

                                        Now you get 50% off airtime on all outgoing calls during early morning peak hours from 8 am to 11 am. For the early caller or the corporate executive, who wants to succeed and get a quick start to the day.

Sunday Special:

                           Sit back and relax. Now every Sunday, you get a fabulous 25% airtime discount on all outgoing calls.

Late Nite Option:

                              Talk free all nite long. In addition to the free incoming, now get free outgoing airtime on all calls from 11 pm to 8 am. For an affordable monthly fee, you can now chat with your friends and loved ones, as long as you want, all nite long.

Insta-SMS:

                   Now you can send text messages on you Instaphone. And there's more like e-mail*sms, sms*e-mail, web*sms, sms*chat, sms games. Or try SMS*Pulse for the latest news, sports, horoscopes, entertainment updates, etc. Even if you don't have a SMS MO phone, you can subcribe to Pulse*Push, customize a range of choices from www.instasms.com and receive content as incoming SMS. A whole range of SMS services, not offered by any one else.

VAS Value Pack:

                            When you connect to Instaphone's Contract packages, you automatically get our VAS Value Pack Free.

· Caller's Line Identification (CLI)- Lets you know who's calling. 

· Call Waiting- Alerts you of an incoming call while already in conversation. 

· Conference Call- Allows to make a 3 party conversation. 

Do Not Disturb- Lets a caller know that you do not wish to attend any calls.

Voice Mail
                    Voice Mail allows other callers to leave messages in your personal mailbox, when you are busy or unavailable. Which you can later access and listen to, at your own convenience.
Voice Mail On Demand: 

                                          Free, No monthly fee or deposit charges.

Voice Mail Gold: 

                               For an affordable monthly fee, Voice Mail Gold offers more advanced features including personalized greeting, name option, more mailbox storage capacity and a longer life for unheard messages.
Corporate Club:
                            Discover a surprisingly affordable way to communicate within your corporate group. If you're part of a corporate group between 10-35 members, subcribe to Contract's Corporate Club and enjoy an amazing 50% off airtime on all outgoing calls to members of your designated corporate group. For an affordable monthly fee, Corporate Club will facilitate economical communication and help you produce excellent results for your business.
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Company Overview:
                                   Let us not mince words, this time graph will tell you all.
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Paktel is the company that launched cellular technology and introduced mobile telephony in Pakistan. Since then both the customers and Paktel have come a long way in terms of the way Pakistanis communicate. From the basic one-to-one voice communication, customers can now enjoy short messaging (SMS), picture messages, polyphonic ring-tones, conference calling, call forwarding and a host of other fabulous services. 
PAKTEL TDMA
                             Paktel give you the best nationwide coverage, easy connectivity and superb voice clarity at the most competitive prices that suit your needs and budget requirements. From first time consumers who want to judge the utility of having a Paktel connection, young professionals looking for value and extended personal use to high-end users like chief executives, busy professional and entrepreneurs- our value tariffs never lets you down. 
“Paktel Tariff Sheet (postpaid):”
	Value Tariffs
	Pakistani

	275

	600

	1800

	4200


	Best Suited For...

	Friends & Family Package

	Less then 3 outgoing calls per day 

	between 3-8 outgoing calls per day 

	more then 8 outgoing calls per day

	unlimted calls


	Line rent per month

	Rs 150

	Rs 275

	Rs 600

	Rs 1800

	Rs 6400


	Free out going calls

	-

	-

	60 minutes

	400 minutes

	1500 minutes


	Peak (out going per mintues) 8:00 a.m - 6:30 P.m

	Rs. 5.00

	Rs. 4.00

	Rs. 3.00

	Rs. 1.00

	Rs. 0.80


	Off Peak (out going per mintues)6:30 a.m - 11:00 P.m

	Rs. 5.00

	Rs. 2.99

	Rs. 2.50

	Rs. 1.00

	Rs. 0.80


	Midnight special (out going per mintues) 6:30 a.m - 11:00 p.m

	Rs. 3.00

	Rs. 2.99

	Rs. 2.50

	Rs. 1.00

	Rs. 0.40


	Incoming call detali(opitonal on-demand)

	Rs. 50

	Rs. 50

	Rs. 50

	Rs. 50

	Rs. 50


	Power Hours(optional monthly faciltily fee):50% discount on outgoing calls made between 1:00 p.m. and 2:00 p.m. outgoing calls made between 11:00 p.m. and 7:59 a.m are absolutely FREE

	Rs. 200

	Rs. 200

	Rs. 100

	FREE

	FREE


	Optional value added services(on-demand)

	FREE: CLI, Call Waiting & voice Mail 

  Call Transfer 

  Conference Call

	All Value added services absolutely FREE


	


Outgoing Charges: Paktel to Paktel/Tango:
Nationwide Local Calls 

· Now you don’t need to worry about Nationwide access charges. Even if you are subscribed to a package that allows only Local access, you can still make calls to any Paktel/Tango number anywhere in Pakistan. 

· What’s more, all you will be charged for a call to another Paktel/Tango number is just Airtime + taxes. Paktel Post-Paid packages give you true value for your money. 

· Different region 

	8:00 am to 11:00 pm

	Call rate=(Airtime+ Rs.5.60/min +Rs.2.00 per min Access Charges) + 15%GST


	11:00 pm to 8:00 am

	Call rate=(Airtime+ Rs.2.01/min +per 5 mins + Rs.2.00 per min Access Charges) + 15%GST



	


Outgoing call depends on your present location, which your base for call calculation. Advance income tax(AIT) will be charged on overall bill @ 10% 

Paktel Roaming Charges:
 “Nationwide Free Roaming - Wherever you may Roam:” 
                    Paktel, the first to offer Free Roaming in Pakistan, now takes a step further. You can now be anywhere in Pakistan and receive in-coming calls, absolutely Free. Feel free to travel and receive calls, no matter where you are.
Outgoing Charges: Paktel to PTCL:
A. Local (Same Location/City)

(Airtime Charges + Rs. 2.01 per 5 mins) + 15% GST 

B. Same Region

8:00 am to 6:30 pm
(Airtime Charges + PTC Charges + Rs. 2.00 per min Access Charges) + 15% GST
6:30 pm to 8:00 am
(Airtime Charges + Rs. 2.01 per 5 mins + Rs. 2.00 per min Access Charges) + 15% GST 

C. Different Region

8:00 am to 6:30 pm
(Airtime Charges + PTC Charges + Rs. 2.00 per min Access Charges) + 15% GST
6:30 pm to 11:00 pm
(Airtime Charges + Rs. 5.60 per min + Rs. 2.00 per min Access Charges) + 15% GST
11:00 pm to 8:00 am
(Airtime Charges + Rs. 2.01 per 5 mins + Rs. 2.00 per min Access Charges) + 15% GST 

D. Other Towns 24 hours

(Airtime Charges + Applicable PTC Charges + Rs. 2.00 permin Access Charges) + 15% GST 
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            Platinum Package:
	Package

	Daily Service Fee
	Rs. 4.50

	Peak Outgoing Airtime
06:00-23:00
	Rs. 3.75 per min.

	Late-night Outgoing Airtime
23:00-06:00
	Rs. 0.21 per min.

	Free VAS
	CLI, CW & Voicemail*


          Silver Pakage:

	Package

	Daily Service Fee
	Nil

	Peak Outgoing Airtime
08:00-21:00
	Rs. 5.75 per min.

	Off Peak Outgoing Airtime
21:00-08:00
	Rs. 3.00 per min.

	Free VAS
	CLI, CW


Outgoing Charges: Tango to PTCL:
A. Local (Same Location/City)

(Airtime Charges + Rs. 2.01 per 5 mins) + 15% GST 

B, C & D 
              (Airtime Charges + Applicable PTC Charges + Rs. 2.00 per min Access Charges) + 15% GST
Outgoing Charges: Tango to Tango/Paktel:
· Call to a number of same city as that of your physical presence
        Airtime charges + 15% GST 
· Same Region

Airtime charges + NAC @ Rs. 2.01 per 5 mins + Rs. 2.00 per min. Access charges + 15% GST. 

· Different Region

Airtime + Rs. 5.00 per min + Rs. 2.00 per min. Access charges + 15% GST. 

Outgoing call depends upon your present location which becomes your base for call calculation. 10% advance income is deducted upon card loading. 

Roaming Charges:
· Incoming calls are free as long as you receive them while roaming anywhere within your region. 

· Incoming call is charged @ Rs. 5 per min + 15% GST if you receive a call while roaming out of your home region. 

· Roaming is charged only on incoming calls and is not charged on any kind of outgoing calls. 

The New Paktel Blues:

“Type Phase:”

                      The brain acknowledges and remembers shapes first. Reading is not necessary to to be able to identify shapes, but identifying shapes is necessary to be able to read. Since simple and distinctive shape make a faster imprint on human memory, Paktel GSM logo is accordingly held fast.
               Paktel GSM font is futuristic depicting a clear and modern approach. Simple and in italics it depicts the move forward yet comes out as composed and a coherent whole.
                The new refined font coupled the tinge of dexterity transforms in to a flexible outlook. The blue background gives the brand a young and fresher look, whereas the type phase, illustrates the confidence, stability and corporate image.
“Colour:”
                Colour is second in sequence; colour can trigger an emotion and evoke brand associations. Paktel GSM logo is the constituent of predominantly blue and white, the colours depicting the element of energy, youth, sophistication and optimism.
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              Different people, different landscapes, different cultures, but one nation, one common expression, one common voice, one choice-Paktel GSM- a brand that understands your needs and speaks to your mind and heart.
             Paktel GSM is young, progressive, energetic, genuine and honest, clearly someone from your bunch of friends, who never lets you down and deeply inclined to your side-a true companion and well wisher.

             Paktel GSM, a fresh dynamic and customized brand befitting your lifestyle in order that you feel it as part of your life. A brand that you can always count on, sincerely, that understands your needs, wishes and desires and helps you get connected with your loved ones anywhere, anytime.

             So break your blush, speak your heart out and be good to your expression as Paktel GSM is all set to mesmerize you with the ever-entertaining journey of life.
Paktel GSM:
                      Welcome to the second generation of mobile communication. Welcome to the next domain. Welcome to the most affordable GSM connection available in Pakistan. Welcome to Paktel GSM.
                 Paktel GSM has been launched with a subscriber capacity of over 2 million and the total coverage will be enhanced to 150 cities and towns across Pakistan… stats that are unheard of in the GSM sector.
               Paktel GSM has ensured the most aggressive roll-out ever. They have launched in one city or two months back. But the philosophy of convenience, connectivity, coverage and clarity forced us to wait and come out with a BIG BANG.
GSM Coverage:

                            Paktel GSM is constantly expanding its coverage, adding new cities and regions to its country-wide network. Powered by our commitment to setting new service standards, the GSM network coverage will extend to at least 150 cities and towns of Pakistan in 2004.
After the biggest launch in Pakistan’s cellular history, Paktel delivers the most aggressive expansion plan. Paktel GSM will now be available in 17 more cities across Pakistan.
                   In the last one year the company has added considerably to its coverage portfolio by expanding its service to remote and far off towns such as Malot, Haripur, Attock, Rawat, Dina, Jhang, Chiniot, Vehari, Burewala, Mirpurkhas, D.I Khan, Shikarpur, Jacobabad, Sadiqabad, Gojra, Kasur, Toba Tek Singh, Muzaffargarh, Swabi Charsadda, Bannu and Pindi Bhattian. With upcoming plans for expanding its network to Chakri, Pakpatan, Bhawalnugar and Fateh Jang, residents can look forward to the best coverage, instant connectivity and crystal-clear sound quality that have rendered Paktel as the most dependable mobile service today. 
Cities Coverage:

	Current Locations

	Abbottabad

	Attock

	Bahawalnagar

	Bahawalpur

	Bannu

	Chakri

	Chakwal

	Chaman

	Charsadda

	Daska

	Dera Ghazi Khan

	Dina

	Faisalabad

	Fateh Jang

	Gujar Khan

	Gujranwala

	Gujrat

	Gwadar

	Hafizabad

	Haripur

	Hub

	Hyderabad

	Islamabad

	Jacobabad

	Jhang

	Jhelum

	Kamoke

	Karachi

	Kasur

	Kharian

	Lahore

	Lalamusa

	Mandra

	Manga Mandi

	Mardan 

	Mianwali

	Mirpur Khas

	Multan

	Muridke

	Murree

	Muzaffargarh

	Okara 

	Pakpattan

	Pasrur

	Peshawar

	Quetta

	Rahim Yar Khan

	Rahwali

	Rawalpindi

	Rawat

	Sadiqabad

	Sahiwal

	Sargodha

	Swat

	Shikarpur

	Sialkot

	Sohawa

	Sukkur

	Taxila

	Vehari

	Wah Cantt

	Wazirabad

	Larkana 

	Chiniot

	Coming Soon

	Badin

	D.I. Khan

	Dadu

	Dinga

	Jamshoro

	Kambar

	Khairpur

	Khushab

	Kotri

	Lakhi

	Malot

	Matiari

	Nawab Shah

	Nooriabad

	Nowshera Cantt

	Pindi Bhattian

	Sheikhupura

	Topi

	Thatta


Paktel’s VAS:

Caller Line Identification:

                                              Caller Line Identification enables you to see the number of the caller on your mobile screen before you answer the call. This way you can identify the caller and choose to either attend or ignore the call. With most handsets, the name of the caller is also displayed if you have it stored on your handset. The power of communication is in your hands.
Call Waiting / Call Hold:

                                             Now you never have to miss an important call. If you are already on a call and someone else calls you, your phone will indicate through a beep and CLI that another caller is trying to reach you. You can then choose to place the current caller on hold and answer the new call. If you choose not to attend the call it will automatically be diverted to your Voice Mailbox.
Call Forwarding:

                              Call Forwarding allows you to divert your incoming calls to another Paktel number, when your mobile's off, unreachable or you don't want to be disturbed. For details please call 304 from your Paktel GSM mobile.
Conference Calling
                      Your Paktel GSM mobile is your meeting room. With Conference Calling you can talk to two different people on two different numbers at the same time. It's just like having a meeting on phone, saving your precious time and money. 
Voice Mail:

                     Paktel GSM offers you Voice Mail services. Whenever you are unable to attend a call, your caller can leave a message with Paktel GSM Voice Mail. So now you can relax because even if your phone is switched off, in use or out of a coverage area, callers are directly diverted to your Paktel Voice mail facility where they can leave a message. 
Voice Mail is your one stop solution:
· No activation charges 

· No monthly charges 

· Rs. 1.5 per message retrieval 

International SMS:

                                   Your Paktel GSM mobile connection is the most powerful communication tool in your hand. Want to stay in touch with your loved ones living abroad, want to wish your dad, brother working in the U.S, U.K, or Saudi Arabia…. You can do all that with Paktel GSM International SMS.
To send an international sms, please follow the simple steps:
· Write your message 

· Enter recipient’s number as described below: 

(00)(Country Code)(Subscriber Number) 

· Send 

PIN & PUK:

                       Paktel provides added security to our valuable subscribers. Whenever you switch on your mobile, feed in the PIN code 0000. 
             If an incorrect code is punched you will be required to punch in a PUK code. You can request for the PUK code from our Call Centre by dialing 111-222-111 or visiting your nearest Paktel Sales &Customer Services Centre.
               You can change your PIN code(from your handset) whenever you want for added security. Paktel PIN & PUK Codes-another Value added feature – introduced by the pioneers of Cellular Industry in Pakistan. 
Additional Value Added Services
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                                          All calls are local calls for you - our Paktel GSM subscriber. You can call any Paktel GSM/TDMA number anywhere in Pakistan and be charged for a local call. 
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                                              Feel free to travel anywhere in Pakistan and receive calls free of charge. No Roaming charges apply throughout Pakistan for Paktel GSM customers. 
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                                    Talk whole night with your friends and loved ones at lowest rate. 
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                       Before starting the details about the Mobilink here it is necessary to mention out that Mobilink is not the company. It’s just only the name of a cellular connection package that Orascom Telecom launches. This is the common mistake that people realize that Mobilink is the company. Now here is a brief detail about the Orascom Telecom.

Orascom Telecom:

                               Orascom is a conglomerate of three different companies: Orascom Construction Industries, Orascom Technologies, and Orascom for Hotels and Tourism. However, Orascom Telecom is a holding company that owns and runs several mobile GSM networks across Egypt, the Middle East, Africa, and the Indian subcontinent. 

                    Orascom Telecom (OT) is part of the Orascom Group of companies that was established in 1976 to work in construction industries, marine and industrial engineering, computer industry, tourist resorts, and telecommunications equipment. Orascom Telecom started its GSM operations in the beginning of 1998 to build a story of success started with MobiNil in Egypt, and Fastlink in Jordan. Now, OT owns and operates GSM mobile networks in 9 countries including Pakistan (with the product name Mobilink), in addition to telecom support services, such as satellite and internet, mainly supporting its operations. Orascom Telecom is traded on both the Cairo Alexandria Stock Exchange and the London Stock Exchange. The symbol for the Cairo and Alexandria Stock Exchange is ORTE.CA and the symbol for the London Stock Exchange is ORTEq.L. A part of Orascom Telecom is publicly traded on the London and Cairo Stock Exchanges and the remainder of shares in the company is owned by the Sawiris family in Egypt. Orascom Telecom is headquartered in Giza, Egypt, but has GSM, internet, and satellite operations throughout the Middle East, Africa, and the Indian sub-continent. The company headquarters is in Cairo, Egypt. 

Orascom Telecom Holding (full year 2003 results):

                                                                                    Orascom Telecom Holding (OTH) announces its consolidated results for 2003 on ‘March 14th 2004’.
Highlights:
· Total subscribers exceeded 7.6 million, an increase of 76% over 2002, and an 18% increase over the previous quarter.
· Proportionate subscribers exceeded 4 million and increase of 87% over2002, and 23% over the last quarter.
·  Revenues grew to LE 6,476 million (US$ 1,119 million1), an increase of 59% and 88% over 2002, on actual and proforma basis2 respectively and10% over the last quarter.
·  EBITDA reached LE 2,864 million (US$ 495 million1), an increase of 89%and 108% over 2002, on actual and proforma basis2 respectively and 5%over the last quarter.
·  Group EBITDA margin rose to 44.2% a 6.8 % increase over 2002. EBITDA margins of the major subsidiaries are: Djezzy 50.9%, Mobinil 53.6%, Mobilink 58.4%, Tunisiana 33.3% and Telecel 27%.
· Net income for the period has reached LE 712 million (US$ 123 million1) in comparison to LE 1,047 million in 2002. Proforma Net income3 reached LE672 million for 2003 a 75% increase over proforma 2002. Earnings per Share reached LE 6.51 vs. LE 9.55 in 2002. On a proforma basis EPS is LE 6.11 in 2003 vs. LE 3.49 in 2002.
·  Net debt was LE 4.6 billion as of 31st December 2003 reducing OTH leverage from Net Debt/EBITDA of 2.8 in 2002 to 1.6 in 2003.
During 2003, OTH passed many major operational milestones:

· Mobilink broke the one million subscriber mark in February, followed by the two million subscriber mark in December, adding a total of 1,063,473subscribers in one year.
·  Djezzy exceeded one million subscribers in September and added952,521 subscribers in 2003.
· Mobinil virtually reached the three million subscriber mark with 2,991,214subscribers.
· Tunisiana approached half a million subscribers in its first year of operations, adding 497,774 subscribers.
Main Operational Events:
· Mobinil's agreement with the Telecommunication Regulatory Authority for the1800 MHZ bandwidth.

· Mobinil launches Mobinil Life.

· Mobilink has significantly increased the quality and capacity of its network.
·  Launch of postpaid service in Iraq
·  Both Djezzy and Tunisiana launched the international gateway. M-Link, a 100%subsidiary, was selected to carry the international traffic of these subsidiaries in addition to Telecel & Iraqna.

Pakistan:
                 During the first half of 2003, Mobilink was in the process of upgrading its networks, and improving voice quality issues and congestion problems. In the second half of the year, Mobilink aggressively targeted the Pakistani market and

added approximately one million subscribers in six months, achieving net adds of 1,063,473. In that period, Mobilink also managed to stabilize ARPU levels at US$ 13.9 and to achieve allow churn rate of 5.6%. 

                At the end of 2003, Mobilink's subscriber base reached 2,015,647, with a market share of 1%. Mobilink has two brands, Jazz, the prepaid brand where the number of prepaid subscribers reached 92.9%, and Mobilink postpaid, where the number of subscribers reached 7.1% of total subscribers. 

                In 2004, the competitive environment in the mobile market in Pakistan will start changing. Paktel, one of the current D-AMPS operators, will convert to GSM in the first quarter of 2004. In the second half, the Pakistan Telecoms Regulator will auction two more GSM licenses, making the number of operators in the Pakistani market reach six mobile operators. Mobilink is also in the process of finalizing the license renewal which would end in 2007. In 2003, Mobilink has significantly expanded the capacity and the quality of its network, Capex in 2003 was US$ 211 million with 817 BTS sites covering 87% of the urban population.

About Mobilink:
                              Mobilink GSM (PMCL), a subsidiary of Orascom Telecom is the market leader in providing state-of-the-art communications solutions in Pakistan. 
                   They offer tariff plans that are exclusively designed to cater to the communication needs of a diverse group of people, taking into account occasional users to businessmen. To achieve this objective, they offer both postpaid and the prepaid (JAZZ) solutions to our customers. 
                   In addition to providing advanced voice communication services, they also offer a number of value added services to our valued subscribers. Keeping in mind our customers' convenience, we have also bundled mobile handsets, sold either independently or bundled in Get Set Go Pack. 
                 Mobilink GSM (900) started operations in the year 1994 (at that time it was owned by Motorala and from 2001 it was under taken by Orascom Telecom); from then on it has shown enormous growth. At the time when it entered the market it was a small player in the cellular market of Pakistan it is now the market leader both in terms of growth as well as having the largest subscriber base in Pakistan. 

“Sales Strategy:”
                         Mobilink is the first mobile operator to introduce the “franchise” concept in the mobile industry in Pakistan, and currently operates the largest franchise network in Pakistan with over 100 franchisee/national distributors (dealers operated service centers). In order to extend its reach even further, Mobilink worked with its franchisees to develop a large network of sub-dealers that operate as Points of Sales (POS) only and are branded “Mobilink Connect”. Each franchisee is adequately equipped to process sales, collect bills and offer other customer services. All franchisees have trained sales and service staff, fully capable of tackling sales challenges. Additionally, JAZZ scratch cards are easily available across urban Pakistan through its widely distributed retail outlets. 

“Market Size:”
                         The total size of the mobile market is approximately 3.29 million in a country of 144 million people. Hence, the market penetration is only 2.3%; this clearly demonstrates the potential in the Pakistani market. 
Mobilink leads the market with its 2 brands, Indigo and Jazz dominating the postpaid and prepaid segments respectively. Indigo enjoys over 60% of the total postpaid market, while Jazz has over 50% share to its credit in the prepaid domain. 
”Customer Segmentation:”
                                         Like most emerging mobile markets, Pakistan is also a prepaid-driven market and the industry-wide sales mix normally consists of 85% prepaid. Similar results are seen from purchase intention data from potential mobile subscribers. 
                 In the year 2002, Mobilink has set new standards and achieved many landmarks between the postpaid and prepaid brands and offered innovative Value Added Services. During that year postpaid sales were supported by handset leasing programs that helped in maintaining adequate postpaid sales. Value added services were branded as ‘Power Tools’, and given extensive media support to enhance usage and corresponding revenues. The results have been very positive. New and innovative SMS and IVR based products were also introduced and substantially contributed to revenues. Mobilink also offers International Roaming with a myriad of operators, including Thuraya Satellite. 
                  In July 2002, Jazz launched unique Door-to-Door education/sales activity in Karachi Metropolitan, which is the largest city of Pakistan and business capital. This activity lasted for two months in which trained representatives paid visits to potential buyers at the convenience of their homes, covering approximately 100,000 households in the lower-middle income bracket. 
                 Mobilink has introduced limited GPRS during 2003 and now offers services like MMS on this platform in order to strengthen its technology leadership.
Following are the details of the special offer: Product: Motorola Razor V3, Launch date: 24th Jan'05, Retail Price: Price Rs. 39,000/-, Special Offer: Exclusive price for Mobilink customers Rs.37, 500/-. These sets would be exclusively available at all 13 Mobilink Service Centers for the first few weeks from the launch at the given special price. 

”Social Responsibility:”
                                    Mobilink has initiated a continuous social effort towards the growth of social sector and development of sports in the country. Mobilink sponsored PIMS (Pakistan Institute of Medical Sciences) Children’s ward and has committed to carry forward the program in the future as well. In sports development, Mobilink has been actively supporting SAF (South Asian Federation) Games with a commitment of encouraging sports and healthy activities among younger generation of Pakistan. 
              Such programs will help Mobilink in associating with the consumer and build long-term emotional relationship as a good corporate citizen of Pakistan.  

Achievements:

                             ISO 9002 Quality Management System Certification for Billing, Engineering Departments and CS Contact Center Implementation of a full Intelligent Network (IN) platform from Siemens for the Prepaid platform. Biggest Call Center in Pakistan, which is there to assist the customers 24 hours. Only cellular service in Pakistan to provide coverage on the M2 motorway. Bilateral roaming agreements signed with 61 countries around the world to have true roaming service operational in 151 operators of the world. MOBILINK GSM's Short Message Service Center allows Vehicle Tracking and Fleet Management services that are being provided by Tracker (Pvt.) Ltd., under the brand name of C-Track, a company licensed by Pakistan Telecom Authority (PTA). Tracker currently operates from Karachi but can provide these facilities at all those locations where GSM coverage is available. 

Network:

                    During the last five years, Mobilink has set up one of the largest cellular networks in the country. Currently, we are covering more than 250 cities and towns. This has involved an investment in the company of more than US$ 150 million. We have 5 Switches through out the Pakistan. Two of them are in Faisalabad (1.  Sahil Hospital, Boley-di-jughi,  2.  Treats Bakrey, Canal Road) and the remaining three switches are in Lahore, Karachi, Islamabad, one in each city.
Network Coverage:

                                  Mobilink provides you nationwide coverage in over 300 cities. The network coverage chart is divided into three Main Categories according to the geographical location of the cities in Pakistan. These regions include 
1. NORTH

2. CENTRAL

3. SOUTH

Coverage Type: 

   The coverage type of Mobilink service is divided into three main categories which are as follow

1. PHYSICAL PRESENCE (Mobilink has physical infrastructure in the area)   

2. INDOOR SPILLOVER COVERAGE (High coverage level in adjoining area) 
3. OUTDOOR SPILLOVER COVERAGE (Medium coverage level in adjoining area)
Hard ware:
                     Basically this is not hard ware; these are the hard wares that are placed in several places in a network. Such as, in MSC, in BTS, and etc. Most commonly Mobilink use the machinery of Motorola and Siemens. Here is the list of hard ware that Mobilink are using for its network.

	Switches
	Siemens

	Radio Base Station 
	Motorola

	Billing system
	Telesens KSCL and Ericsson

	Intelligent Networks
	Siemens

	Microwave Equipments
	DMC

	Operating Frequency
	(900) MHz

	SMSC
	CMG


Mode of Communication:

                                             Mobilink proudly boast of being the first cellular service provider in Pakistan to operate on a 100% digital GSM technology. Now Mobilink has take another step it has changed the Radio Frequency of its GSM from 900MHz to 1800 MHz. now the users of Mobilink enjoy the more secure and precise network of Mobilink. And at the end of February or in the starting of March they are going to launch the GPRS service.

Brand Structure:
                               Mobilink provides umbrella branding to both of its major brands, Indigo (postpaid) and Jazz (prepaid). Mobilink has the highest Total Spontaneous Awareness in the industry of 90%, followed by Jazz with 89% and Indigo measures at 16%.



                                          Life whispers. Life Laughs. Life talks. However you connect with life's moments, a Mobilink Indigo connection is by your side. With countless, value added ways to keep you connected. Mobilink Indigo is the new complexion of communication. After all, only family really knows your true colours. 
“Supplementary Connection:

                                            Supplementary connection from indigo. Same connection same Bill Two numbers. Imagine having all the post paid benefits your current indigo connection-all over again? A supplementary connection is all this and more. And because it will be billed on your existing monthly statement, there’s less paperwork and more control on top of having a great new number. This connection is only available with Indigo (Basic, 50, 100).

	
	Family

	Monthly Charges
	300

	Free Minutes
	0

	Outgoing Calls Peak (7:00 am – 9:30 pm)
	3.50

	Outgoing Calls Off-Peak (9:30 pm – 7:00 am)
	3.00

	Rate / min to supplementary number (Peak)
	1.75

	Rate / min to supplementary number (Off-Peak)
	1.50

	SMS (per message)
	1.50


“Call and Control:”

                                 Call & Control is aimed at customers who currently fall between prepaid and postpaid. These are customers who want the prestige and benefits of postpaid with the control and convenience of prepaid. They could include parents buying connections for their children, companies buying connections for their sales force with the control of prepaid cards and so on. The media campaign for the product will also emphasize these control and convenience features.
Here are the tariff rates for Indigo (postpaid):

	Tariff-Indigo airtime 
charges (Rs. per minute) 
	Indigo
Basic
	Indigo
50
	Indigo
100
	Indigo
200
	Indigo
400

	Line Rent
	300
	600
	850
	1,300
	1,850

	Free Minutes 
	-
	50
	100
	200
	400

	Outgoing Calls Peak 

(0700 - 2130) 
	3.50
	2.90
	2.60
	1.90
	1.00

	Outgoing Calls Off-Peak 

(2130 - 0700) 
	3.00
	2.20
	1.80
	1.50
	1.00

	SMS (per message)* 
	1.50
	1.50
	1.50
	1.50
	1.00

	On Call Services (CLI, 

Call Waiting & Call Forwarding)
	Free
	Free
	Free
	Free
	Free


For Indigo:  Mobilink to other cellular networks charges (per minutes) nation wide.

	Discount Band (Km)
	Peak (7:00 – 9:30 pm)
	Off-Peak (9:30 pm – 7:00 am)
	Late Night (11:00 pm – 7:00 am)

	25-80
	Rs. 2.00
	Rs. 1.00
	Rs. 1.00

	80-160
	Rs. 5.00
	Rs. 2.50
	Rs. 2.50

	160-600
	Rs. 5.00
	Rs. 2.50
	Rs. 2..50

	600+
	Rs. 8.00
	Rs. 4.00
	Rs. 4.00





                   Jazz is an amazing prepaid service that allows you freedom from monthly bills and gives you complete control over your cellular expenditure. You decide in advance when and how much you want to spend. Load a scratch card whenever you want to and start talking. Jazz is simple, easy and loads of fun.
	Incoming Calls
	Free

	Outgoing Calls to Mobilink numbers (24 hours)
	Rs. 4.75 / min

	Outgoing Calls to any other network (24 hours)
	Rs. 5.75 / min

	SMS (per message) Outgoing 
	Rs. 2.00

	On Call Services (CLI, Call Waiting & Call Forwarding)
	Free


“Jazz is extremely affordable, with features like:”
·                                                        No daily charges 

·                                                        Low outgoing rates 

·                                                       180 days validity of Jazz Scratch Cards 

·                                                        Simply reactivate your deactivated Jazz connection 
“Jazz-Aur Sunao:”

                              Effective from December 1st, 2004, Jazz tariffs will be reduced from Rs. 5.75 per minute to Rs. 4.75 per minute on all calls from Jazz to any other Mobilink numbers. This tariff reduction will serve as an unparalleled advantage to 4.5 million strong Jazz subscribers, who will now have to pay less to call within the Mobilink family, 24 hours a day!
“Song Dedication Service:”

                                    Simply call from your Mobilink phone, select the song you wish to dedicate and send it with your very own personal voice message, to any number, any phone and all at the choice of your time and day within Pakistan.
Form JAZZ: Mobilink to other cellular networks charges (per minutes) nation wide.
	Discount Band (Km)
	Peak (7:00 – 9:30 pm)
	Off-Peak (9:30 pm – 7:00 am)
	Late Night (11:00 pm – 7:00 am)

	25-80
	Rs. 2.00
	Rs. 1.00
	Rs. 1.00

	80-160
	Rs. 5.00
	Rs. 4.00
	Rs. 2.00

	160+
	Rs. 9.00
	Rs. 6.00
	Rs. 4.00



VAS (Value Added Services for Valuable customers):
                                                                                          Mobilink provide a variety of VAS to its subscribers. We are going to describe these VAS in detail. The VAS that provide Mobilink to its users are:

· Urdu Power Tools  

· IVR Ringtones

· International SMS

· SMS

· Power Tool

· SMS Color

· On Call Services                               

· Fun Messages

· Dedication Service

· TV-SMS Messaging

· Missed Call Alerts

· Mobile Banking

· Fax and Data

· G-mail

· Stock Watch

· Gup Shup Corner

Urdu Power Tool:
                               Continuing with our tradition of launching innovative yet consumer relevant services to add to our current portfolio, Mobilink proudly announce the launch of Power Tools in Urdu. This service will enable the customers to avail the benefits of their favorite power tools, only this time in their own language i.e. Urdu. The Urdu Power Tools menu is the first step in introducing more services in our local language. 
                   You can use the service by sending following short codes to 300. Keep in mind that this is a handset dependent service and has character limitations.

IVR Ringtones:

                           The service allows the caller to download ring tones, operator logos or get any picture message or screen savers. Ring tones are available for English, Urdu and Punjabi songs. Screen savers, picture messages and logos are available in all categories where the caller has the choice to choose the category. The caller will have two choices: Enter the code if he/she has the code of ring tone, picture messages or operator logo. Go through the list and choose.
Charges: Rs. 5+tax / min.
International SMS:
                                  Now share your feelings with more than 100 million subscribers in over 200 countries via Pakistan’s favorite cellular service's 600 network partners. Touch someone far away with words; express yourself fully with Mobilink's International SMS. Give meanings to your simple words, by sending them across to your loved ones!
                     You also become part of the bigger GSM community of more than 250 countries worldwide. This facility, which enables more than 100 million GSM subscribers (having subscription from operators with whom we have roaming agreement) all over the world to communicate with Mobilink subscribers. 
                   Outgoing international SMS is surcharged at Rs. 3/- per message. Moreover, you are also able to receive SMS from renowned Web 2 SMS websites.
SMS:

           MOBILINK GSM was the first operator to introduce SMS, an exciting new service that transformed the mobile using habit of our subscribers. This service represents fun as well as business. SMS allows you to send and receive text messages from your mobile to other Postpaid and JAZZ users. You also become part of the bigger GSM community of more than 100 countries worldwide. As long as the recipient of the SMS has this service, you would be able to send and receive an unlimited number of messages containing as many as 160 alphanumeric characters. 
                SMS is a great way of expressing your thoughts, feelings and emotions. It personalizes your communication as it is for the receiver's eyes-only. It becomes an ideal medium of communication for situations when it is difficult to make/respond to a voice call e.g. while attending a seminar or in a cinema hall etc. It's also useful when communicating messages that you don't want to be overheard. 
               SMS also comes in handy when you are in a poor coverage area e.g. in a basement, in an elevator etc. Just send a text message and your communication is guaranteed. 
                SMS is an effective communication tool for people on the move, such as sales forces, engineers or maintenance staff. Since the message is stored in your phone (SIM Card) it can be referred to, free of charge, as many times as required.                            This service is activated when you get a new connection. Monthly line rent of Rs.25/- is applicable on all postpaid packages. Follow the   instructions below to send an SMS. Select ‘Messages’, ‘Mail’ or ‘SMS’ menu of your mobile phone and choose ‘Write Message’ or ‘Send Message’ option 

· Type in your message using the keys of the handset and press ‘Send’ 

· Enter the mobile number of the person you want to send the message to and press ‘Send’ 
             Your message gets delivered in seconds if the receiver's phone is switched on. If, however, it is switched off or is out of coverage area, the message will be stored and delivered when the mobile phone is reachable again.  

Blink SMS:
                     This unique service enables you to send in blinking SMS to other people.   
Flash SMS:
                    This service now allows users to send each other Flash SMS message (messages which are directly displayed on the screen and not stored in the INBOX) to other Mobilink Subscribers. The subscriber has the option of saving the message after reading it, otherwise the message would be deleted. 
Power Tool:

                      Mobilink GSM phone has been transformed into an information center. It will now keep you updated with the latest headlines, weather updates, stock index, entertainment news, horoscopes, sports and more, anytime, anywhere in our coverage areas. Power Tools are by default activated, once you get the connection, and will bring to you all the information that you can think of, on your very own Mobilink GSM phone. 

                     Moreover, Mobilink’s exquisite offering of PowerTools SIMs will now enable you to retrieve any information without even remembering the short codes, making use of our services easier than ever before. PowerTools SIMs has an additional menu programmed on them by default carrying the complete portfolio of our value-added services. You can retrieve your desired information using this menu driven application on standard SMS charges (applicable as per package plan).
SMS Color:

                     Mobilink launch a unique international SMS chat service similar to the IVR based Gup Shup corner. It facilitates wireless chat similar to Internet-based chat rooms. Designed for ease of use and access, SMS Colors ensures full chatting security and anonymity through the use of an alias or nickname. The users can create an introductory greeting and their own personal profile which can be seen by other chatters. 
                  Local chat room allows maximum of 4 people (max. of 2 females and 2 males per chat room) from Pakistan to chat. International chat room allows mixture of max. 10 chatters from different countries (where Colors SMS service is available) to enter the chat room.
On Call Services:
“CALLER LINE IDENTIFICATION (CLI):”
                                                                         You can see the telephone number of the caller before you answer the call. With most models of phones, your caller name will also be shown along with or instead of their number, if you have their number stored in your mobile. You then have the freedom to choose which calls you want to answer.

“CALL WAITING / HOLDING (CW):”

                                                               You never have to miss an important call again. If you are already on a call and someone else calls you, your phone will indicate through a beep and by displaying the number/name of the caller that another call is trying to reach you. You can then choose to place the current caller on hold and answer the new call.

“CALL FORWARDING:”

                                         Call Forwarding allows you to divert incoming calls to your Voice Mail or another MOBILINK GSM number, when your mobile is busy, unreachable or you don't want to be disturbed. 
                 These basic but essential services are provided to all MOBILINK GSM customers free of charge, and are automatically activated with your connection (except for Call Forwarding on which nominal call charges apply as per package plan).

“V-MAIL:”
                It is a voicemail service that allows callers to leave a message when you are unable to take a call. It’s an intelligent messaging service; if your phone is switched off, in use or out of a coverage area, callers are diverted to your Mobilink V-mail where they are asked to leave a message. Mobilink V-mail is the economical solution. It saves more... 

                                                       Free activation 

                                                       No monthly line rent charges 
                                                      50% reduced rates of Re. 1 per 15 seconds 

“Message notification:”
                                     An automated SMS notification will inform you about every new V-mail message received in your mail box. Mobilink V-mail allows you to store a 30 second message with a total capacity for 5 minutes of recorded messages. This gives you the capacity for 10 messages. These messages once heard can be stored for up to 2 hours. 

Your unheard messages are saved for 48 hours (make sure you listen to those within that time). Mobilink’s V-mail is a free service, available to all the Mobilink subscribers. 
“Conference calling:”
                                 Conference calling enables Mobilink’s valued customers to communicate with multiple people on their cell phone simultaneously. The feature provides the facility of 1+3 callers (i.e. One caller can connect to three other callers & they can have a four party call). This facility currently is being offered to Post-Paid packages, at a monthly subscription charges of Rs. 50/-. In addition to this, ordinary outgoing call based on the caller’s package plan and roaming scenarios are charged. 
Fun Messages:
                           Fasten your seatbelts and gear up your life with entertainment to the maximum. Our Fun messaging service enables you to send and receive logos, picture messaging, ring tones, customized logos, greeting cards etc.
Dedication Service:

“Pakistan Call-Song Dedication service:”

                                                                      Simply call 1700 from your Mobilink phone, select the song you wish to dedicate and send it with your very own personal voice message, to any number, any phone and all at the choice of your time and day within Pakistan.

All this is available through Mobilink’s new and unique IVR based service, Song dedication service. This amazingly entertaining and innovative service is now available to both post-paid and pre-paid subscribers.

“Poetry/Proverb dedications:”
                                                  We at Mobilink are striving to provide our customers with value added services which are fun, innovative and enjoyable for all. Following the success of song dedication service, we are proud to launch Poetry dedication service for our customers. Just dial 1720 and follow the IVR command to dedicate Urdu/Punjabi/English Poetry. The call charges are Rs. 10 + tax / min. 


“Names Dedication:”
                                    A service providing most of the available names in Urdu, their origin, meaning, and that can be dedicated to other numbers to help choosing names for newly born babies.

TV-SMS Messaging:

                                    Mobilink is the pioneer in launching SMS to TV messaging in Pakistan. During August, they have  successfully launched such a service with ARY's The Muzik digital in which Mobilink subscribers could send greetings and messages from their mobile phone which were displayed on the channel in real time. 

               Since its initial Launch, they have added World Call Channel 1 as well.  Following are descriptions of the typical services offered on these channels, but be sure to tune in to find out what else you can do with your Mobilink phone!!
“The Musik:”
                   The campaign will allow Mobilink customers to send personal greetings to their loved ones through The Musik's short-code; these messages will be aired live in a scroll on The Musik.
                    Pricing: Premium priced at Rs. 5 +tax for both prepaid and postpaid.

 “World Call Channel 1:”
                                       The total voting duration is three minutes. The top two songs (based on the number of votes they get) are played once the countdown timer reaches zero. This voting activity is divided into two categories Urdu, and English. 
                       Games – Hawae (Memory Matching game with fireworks effects) Dart Wali Game (Local theme based target dart game)  Bumpers (Action dodging car game) Model Shoots – Slide show with background music of latest celebrity icons
Astrology – Daily 9 category complete Horoscope Moderated TV Chat – 2 hours
                           Pricing: Premium priced at Rs. 5 +tax for both prepaid and postpaid. 


“Indus TV, GEO TV, UniPlus:”
                                                     Details of the respective TV-SMS Campaign will be aired on the channel during the transmission. 

“Indus Music:”
                         In line with the young and energetic character of Jazz, we want to strengthen ties with the local music scene and use this as a platform for the promotion of our brand. Given these objectives, we have branded a popular music Chart show on Pakistan’s leading music channel “Indus Music”. The program is a Top Ten Charts show called “IM Top Ten All that Jazz”. The videos of all the leading Pakistani singers/bands would be aired based on viewers’ votes via SMS, email and letters. 
Missed Call Alert (MCA):
                                            Missed Call Alerts is a unique, beneficial and all time effective service that notifies you about calls that you did not answer voluntarily, or when you were out of the coverage area, did not have call waiting or when your handset was powered off. The notification is sent in the form of an SMS containing the number, date and time of the party that was trying to reach you. This service also helps you to make informed decisions about whom to call back. Missed Call Alerts service is for all kind of users, looking for better communication tool.
Mobile Banking:

                            Mobilink’s launch of Mobile Banking Services with Standard Chartered Bank, in an effort to further facilitate our valued customers. All Standard Chartered customers who are also Mobilink subscribers can avail this service. Customers would need to fill in a SMS MBanking Registration form available at Standard Chartered Branches or download it from the link below, and drop the forms at Standard Chartered Branches. 
             Mobile Banking is a new and a unique service from MCB, which enables you to make inquiries about your account balance through your mobile phone by using the SMS messaging facility with total confidentiality and security.
             Initially MCB’s Mobile Banking will provide updated balance of your account(s) at any of MCB Online branches. It will also provide Mini Statement option of viewing your last 6 transactions and you will be able to receive the account information at a predetermined time on a regular basis. The service will also provide the latest information about MCB products and services.
              Mobile Banking is basically about convenience, so if you: Want instant and regular access to your account. 
Are constantly on the move. Are in a hurry / cannot visit the bank or an ATM. MCB Mobile Banking is for you.
              MCB account holders can benefit from our Mobile banking service by paying Rs. 1/Rs.1.50 on Mobilink Postpaid packages and Rs.2/-on Jazz Packages.
            Mobile Banking is available to all MCB account holders who have a valid ATM card.
Fax and Data:

                          Data Service makes working on the move a lot easier and so much more convenient, so that you don't even have to step into your office to stay in touch with the corporate world.
                 For using Data service, simply connect your handset to your laptop, or even palmtop, and you are ready to get what you need from your corporate or personal databases. This service could also be used on Notebooks, PCs or PDA that are cabled to a GSM phone through a PCMCIA card.
                Exchange corporate e-mails with your colleagues to share your news and all the latest developments or explore the Internet to stay on top of what's happening around the world, and ahead of the competition.
                Imagine, if you were a new business director about to make a presentation to a new client in a new location. You could access your corporate Intranet or network to download relevant files and data, or simply read and respond to your e-mails to make sure you are right up to date with the latest developments.
                You don't even have to change your SIM Card in order to activate this service on your phone; the data number will be issued on the same SIM that you use for your voice communication.
G-mail:

               This is an added benefit that your friends, family and colleagues can now send you e-mails of up to 160 alphanumeric characters on your mobile from anywhere in the world using their own e-mail accounts.

Stock Watch:

                         Now Mobilink Postpaid customers can get continuous updates on their stocks listed on the LSE (Lahore Stock Exchange) or KSE (Karachi Stock Exchange) anytime through Mobilink’s Stock Watch.
The following three different options are available that can be subscribed to independently or in combination.

1. Hourly Alerts: 
                          Customers can subscribe to receive alerts of any three companies at KSE or LSE at a time of their choice to receive updates of the latest stock information (current rate, opening rate, etc.)


2. Price Movement Alert: 
                                       Customers can select any three companies and specify minimum and maximum share price limits so that notification is sent to them whenever the trading price breaches the pre-defined barriers. 


3. KSE/LSE Index Alert: 
                                       Customers can subscribe to daily stock index (trading volumes, etc.) alerts when the market closes for the day.

 Subscription Charges for this service are Rs. 50 per month. 
International Roaming:


           Mobilink launched a new international roaming offer on the Holy occasion of Hajj, effective from Monday, 13th of December 2004. The concept behind this offer was to facilitate a broader segment of pilgrims going for Hajj. The new facility is available not only for Mobilink's Indigo customers but also for Jazz and Call & Control customers. It is yet another incentive for new customers to get connected to Mobilink.
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 Overview of the Company:

                                                           Ufone started its operation from Islamabad on 29th January 2001 as a youngest entrant in the Cellular market. Ufone launched its service in Faisalabad in December 2001 for the first time. Ufone -being a 100% subsidiary of PTCL- is the only Pakistani-owned cellular service operator in Pakistan.

                With a total current investment of over $350 million, including a recent contract of $161 million for expansion and capacity for 2004-05, Ufone believe in solid commitment to growth, security, and reliability.

                Currently, with a market share of over 35%, and an aggressive commercial plan, they have more than tripled their customer base in the last quarter to over 2.7 million subscribers and expecting the current consumer base of 2.7 million to grow over four million in next six months. During the financial year 2003-04, the company earned revenue of Rs. 770 million. The fastest uptake of any Cellular Service Operator in Pakistan. 

Mile Stones:

                         Ufone is the only GSM operator with 2.5G, and GPRS service-which is the next generation technology- and offers:

· High Speed Data Service through Ufone.

· WAP data service

· Multi-Media Messaging Services (MMS)

· First class customized Data & Voice solutions for our client including Mobile Office.

· Offer real VPN system for corporate client. 

Infrastructure of Ufone:

                                                 The existing infrastructure of Ufone, the second largest mobile telephone company in Pakistan, is being upgraded with strong focus on high quality of services. Basically infrastructure of every Cellular Company include three necessary part as mentioned above in detail:

· Network

· Hardware

· Mode of Communication

Network:

          Ufone network was extended to 50 more cities during the last six months, which showed 130 per cent increase in its overall customer base during the period. The total investment so far made by the company is to the tune of $350 million. Basically, Ufone is following an aggressive network expansion policy plans on extending its services further in future. 

        The main head/corporate office of Ufone is in Isalmabad and the main call center is also in Islamabad. There are 22 towers of Ufone in Faisalabad, one MSC (D ground), and five Franchise Centers is also here. Ufone is using GSM 2.5G technology. It is a second generation technology with available radio frequencies of 750, 800, 1800, 1900 MHz. But Ufone is using 900Mh frequency for its GSM network. To establish their network Ufone signed a contract with Nortal and Simmens. Ufone’s existing network in Faisalabad is built by Nortal.  

Cities Coverage:

                            Ufone provide a wider range network through out the Pakistan. It divides the whole Pakistan in to four parts.

1. South 

2. Central I

3. North

4. Central II

Ufone provide two types of coverage for each city. “INDOOR” and “OUTDOOR”. In INDOOR coverage it covers the area between 2 to 3 KM and in OUTDOOR coverage this area expands to 10 to 15 KM. Here are the cities lists that are covered by Ufone network. 

	South
	Central I
	North
	Central II

	Quetta
	Kasur
	Kohat
	Bahawalpur

	Sukkur 
	Lahore
	Jehlum
	Chicha watni

	Larkana
	Sialkot
	Chakwal
	Chiniot

	Karachi
	Guhrranwala
	Haripur
	D.G.Khan

	Hyerabad
	Gujrat
	Peshawar
	Faisalabad

	Miapur khas
	Lalamusa
	Abbptabad
	Jhang

	Shikarpur
	Raiwind
	Islamabad
	Kabirwala

	Khairpur
	Bhi pheru
	Mandi Bahauddin
	Kot Addu

	Nawabsha
	Muridkey
	Mangora
	Lodhran

	Jacobabad
	Pattoki
	Mardan
	Mian Chunnu

	Matthi
	Kamonkee
	Hango
	Mian wali

	Pishin
	Narowal
	Nowshera
	Multan

	--------
	Hafizabad
	Rawalpindi
	Okara

	--------
	---------
	Bannu
	Sahiwal

	--------
	---------
	Mahsehra
	Sargohda

	--------
	--------
	Hattar
	Toba Tek Sing

	--------
	--------
	Charsadda
	Vehari

	--------
	--------
	Swabi
	Shorkot

	--------
	--------
	Bathhaila
	Muzaffargarh

	--------
	--------
	Summundri
	Khanewal

	--------
	--------
	--------
	DI Khan

	--------
	--------
	--------
	Bhakhar

	--------
	--------
	--------
	Sadiqabad

	--------
	--------
	--------
	R.Y. Khan

	--------
	--------
	--------
	Jam pur

	--------
	--------
	--------
	Fazil pur

	--------
	--------
	--------
	Rajan pur

	--------
	--------
	--------
	Gojra


Hardware:

Mode of Communication:

                                            Ufone is using GSM as a Mode of Communication for its network. GSM stands for Global System for Mobile Communication. The creation of GSM was a product of international co-operation in the telecommunications industry. It is now a world standard. Many countries in Europe and Asia offer GSM and many more world wide are developing networks now or plan to in the near future. This is a truly global system, which will work the same way everywhere around the world. 

                     GSM 900 network use a sophisticated array of digital equipment to provide you with a seamless, hiss-free connection. The quality of Voice in the GSM system must be better then that achieved by the 900MHz analogue systems over all the operating conditions. 

                     A GSM System has many features for example: Quality, Security, Convenience, and Roaming. There are a lot of features that a GSM include in it. These are divided into different phases. For example, Phase 1 features, Phase 2 Features, Phase 2+ Features, and GSM 96 Features. Ufone is using the Phase 2+ features. 

Network Coverage:

                                   Ufone is providing a wider coverage of superior connectivity, best signals and voice quality for its customers. Ufone recently launched its service in many new cities keeping up with its pace it is rapidly expanding its network. Ufone has recently added 43 new cities in its network since July 2004. After the entrance of these cities the number of Ufone cities becomes 200.

 Service Package:
                                     Like every Cellular Company, Ufone also provide two types of service packages with its VAS for its customers.

1. Prepaid

2. Postpaid
Prepaid:

                In Ufone Prepay Community sharing is easier, more affordable, and it’s the fastest growing prepaid community. The connection fee for prepaid connection is just 199/- and with this connection Ufone offers first 50 SMS absolutely free. 

               It also provides the best calling and SMS rates. Calling from Ufone to anywhere in Pakistan in Just Rs. 3/- and Further 50% saving, Rs. 1.5/- on calls after 10:00 pm. Ufone prepaid tariff charges (with in Ufone) are shown in the below table.

	Ufone prepay tariff charges
	Within Ufone community

	Outgoing calls (7 am to 10 pm) 
	3

	Outgoing calls (10 pm to 7 am)
	1.5

	Outgoing Airtime Charges 
	5

	Incoming calls
	Free

	SMS per outgoing ,message 
	1

	Long Distance Charges
	zero

	Daily charges
	zero


VAS for prepaid Users:

                                         Ufone offers an unlimited choice of VAS including GPRS, MMS, WAP, Voice Mail and a wide range of SMS services. You can send SMS to your friends & other cellular operators. You can also send International SMS to more than 550 operators worldwide. Also download the latest ring tones, picture messages or operator logos. With Ufone GPRS, e-mail, chat or browse the internet from your Ufone. With Ufone MMS, Smile, Snap & Send photographs or video clips to an e-mail or another Ufone.
	Value Added Service Charges

	SMS
	1.5

	International SMS
	1.5

	Monophonic ringtones
	1.5

	MMS
	5

	Polyphonic ringtones
	5

	GPRS
	15 per MB

	
	


Prepaid Scratch Cards: 

                                         Ufone also offer prepaid scratch cards in affordable denominations.

	Denomination 
	Validity 

	Rs. 250
	45 days

	Rs. 500
	6 months

	Rs. 1000
	6 months


Postpaid:
                 A network with the best value for money packages, state-of-the-art GPRS network offering a wide range of VAS, wider coverage throughout Pakistan, efficient and friendly customer services. Ufone post paid tariff details are as follows:

	
	Package1 
	Package2 
	Package3

	Line Rent 
	300
	750
	1750

	Free Minutes
	Zero
	70
	300

	Peak Outgoing Calls

(6:00 am – 6:00 pm)
	3.5
	2.75
	1

	Off-peak Outgoing Calls

(6:00pm – 6:00 am)
	3
	2
	1


VAS for Postpaid Users:

                                         VAS for postpaid users includes all the services of prepaid service and some additional features. Such as, WAP, IR (International Roaming), Call Conferencing, Call Waiting, Call Forwarding, and Mobile Banking. Ufone also offer a complete range of customized packages through Virtual Private Network (VPN) service for its corporate clients, for effective business communication. Ufone also offer convenient option for paying bills through cash, Credit Cards, Online (e-bills) or pay via SMS. 

VAS (Value Added Services):
                                                   These are the services that each company provides to its valuable customers. Those make communication easy and effective. Ufone offers an unlimited choice of VAS including GPRS, MMS, WAP, Voice Mail and a wide range of SMS services. SMS your  friends & other cellular operators. You can also send International SMS to more than 550 operators worldwide. Also download the latest ring tones, picture messages or operator logos. With Ufone GPRS, e-mail, chat or browse the internet from your Ufone.With Ufone MMS, Smile, Snap & Send photographs or video clips to an e-mail or another Ufone. Here is the detail of Ufone’s VAS. It provide to its prepaid and postpaid users.   

· SMS

· Premium Services

· MMS

· GPRS

· WAP

· International Roaming

· VPN

· Voice Mail

· Call Conferencing

· Call Waiting 

· Call Forwarding

· Mobile Banking

SMS (Small Message Service):
                                                    Ufone lets you to customize your mobile phone via web interface. This allows you to subscribe info services, maintain your phone book, send messages to your friends and use it as your personal organizer.
With the Help of scheduler, you can get alerts for you meetings and appointments. Reminders let you remember Birthdays for your family and friends.
SMS CHAT:
                     Ufone SMS Chat lets you interact with your friends. With Ufone SMS Chat you can send chat messages to any Ufone number. To start a chat session:

1. Type your Nick and click connect.

2. Enter Ufone number of the person who you want to chat with.

3. Type your message in the message box and click SEND.

4. You will see incoming chat message reply in the chat area.

URDU SMS:
                      Ufone also offers Urdu Info services to send an Urdu message to your friends. For this purpose you must have a mobile phone that supports Urdu or Arabic commands, you can download Urdu info services from the site and send an Urdu message.

MMS (Multimedia Message Service): 
                                                               Multimedia Messages are there, where words are not enough. Ufone multimedia messaging service (MMS) lets you send and receive messages containing color pictures, audio sounds, still images, drawings and animations-to other mobile phones and the E-mail and voice versa. Through Ufone MMS you can the download color wallpapers, ringtones, and animated greeting of your choice on your Ufone and also share them with friends. This makes expressing yourself more personal and more versatile, then ever before.

Salient Features: 



   Store and forward messaging service which supports the following media types.

                 1.  Text (Like SMS)      2.  Picture (e.g. jpeg, gif and lot more depending upon you set)

                                              3.    Audio (e.g. midi, AMR)

Combination of the above:
                                          Send and receive message to and from another Ufone.

                                          Send messages to any E-mail Account.

                                          Receive MMS from any E-mail account on your @ufonemms.com email address

What a Customer Needs:

                                         MMS Service

                                        GPRS/MMS Supporting Handset

                                        Customer needs to provide a username for his MMS email address-this can not be his Ufone number.

Charges:

                Rs. 5 per MMS

                Message Size 64K (99.9% MMS messages fall in this category)*.

                Messages larger then 64K are charged as multiple messages.

                *Charges are for both sending and receiving MMS Messages i.e. RS. 5 for sending an   MMS and Rs. 5 for retrieving an MMS

MMS Enable sets:
                       Nokia:  7650, 7210, 6610, 6100, 5100, 3650, 3510i, 3510 (MMS Rec only)

                              Sony Ericsson:    P 800, T 300, T 68i

                              Motorala:   T 720i

GPRS:

               Ufone offer its new overlay network “GPRS” to its valuable customers. GPRS gives host of new options for users and will be the basis of many new interactive and extremely user friendly services for its customers.

Use of GPRS:

1. Access Internet more quickly (Text Based )

· WAP is text-based version of Internet, for mobiles. There are 4 million WAP pages available, which means there is a WAP site available for almost every Internet site.

· You can stay connected to Yahoo Messenger all day long, yet you will be charged only when someone sends you a message.

· You can receive calls in the middle of accessing GPRS based services. Once the call ends, the session starts right from where it was interrupted.

2. Connect your mobile to a PC/laptop and access the internet from anywhere   

· There are no dial up or disconnections and you are connected 24 hours.

· There are numerous applications available for corporate customers, for instant, they can access their office-based LAN or e-mail from anywhere. These services will be offer soon.

3. With a GPRS enable PDA/palm pilot with an HTML browser (such as Internet Explorer), you can access        Internet on the screen of your PDA

Comparison with ISP’s:

1. Internet Service Providers (ISP’s) give a maximum speed of 19.6 Kbps. With Ufone GPRS you get 36 Kbps, plus you are always online, from anywhere, with no dial tones and no disconnects.

2. ISP’s, such as Paknet and WOL charge on the bases of time that you are logged on. However Ufone GPRS service are charged on the bases of the size of data (MB) download or uploaded. These charges are highly competitive. Following is the amount that an average user can access in one hour.

	Average User can access in one Hour

	Content
	Average Size
	Size (MB)

	100 Average E-Mail
	5-10 KB
	0.5-1 MB

	16 Web Pages
	60 KB (Typically)
	0.96-1 MB

	200 WAP Pages
	5 KB (Typically)
	1 MB

	8000 Telemetry
	125 Bytes (Typically)
	1 MB


WAP (Wireless Access Protocol):
                                                         Ufone provide this service for its postpaid subscribers. 

	WAP Installation Charges
	Rs. 200 One time only

	Monthly WAP Charges
	Rs. 100/ Month (Free for Ufone  Lajawab)

	Airtime Charges
	Rs. 2.50/minute


International Roaming:

                                           This service is also only for postpaid users. This cover all major destinations worldwide and also adding new international destination each month. Ufone has covered the following countries in international roaming such as, Bangladesh, Sweden, Bulgaria, Zambia, Belgium, Poland, Qatar, Kenya, USA, Caribbean Islands, Australia, Afghanistan, China, Sudan Holland and many more to come. It also covers Covering 88 operators in over 62 destinations worldwide and growing. Minimum security deposit for International Roaming is Rs. 20,000/-.

International Destinations:
	       IOperator
	   Country

	AWCC
	Afghanistan

	TDCA (Roshan)
	Afghanistan

	Vodafone
	Australia

	Azcercell
	Azerbaijan

	Batelco
	Bahrain

	MTC Vodafone
	Bahrain

	GrameenPhone
	Bangladesh

	Base / KPN Orange
	Belgium

	DST Com
	Brunei

	Globul Cosmo
	Bulgaria

	CAM GSM
	Cambodia

	Rogers AT&T
	Canada

	AT&T Wireless Group
	Caribbean Islands

	China Unicom
	China

	CYTA
	Cyprus

	Orange A/S
	Denmark

	Sonofon
	Denmark

	Vodafone (Misrfone)
	Egypt

	EMT
	Estonia

	Bouygues Telecom
	France

	SFR
	France

	Geo Cell
	Georgia

	T Mobile
	Germany

	Viag Interkom
	Germany

	Scancom
	Ghanna

	Cosmote
	Greece

	Stet Helas
	Greece

	Orange N.V.
	Holland

	Hutchison 
	Hong Kong

	New World PCS
	Hong Kong

	Peoples Telephone Company
	Hong Kong

	IMC (WorldCell)
	Iceland

	OG Vodafone
	Iceland

	Indosat M3
	Indonesia

	Telkomsel
	Indonesia

	MCI 
	Iran

	AsiaCell 
	Iraq

	TIM
	Italy

	Wind
	Italy

	NTT DoCoMo
	Japan

	Mobilecom 
	Jordan

	K'Cell
	Kazakhstan

	Safaricom
	Kenya

	Saudi Telecom Company
	Kingdom of Saudi Arabia

	MTC Vodafone
	Kuwait

	Wataniya
	Kuwait

	Liban Cell
	Lebanon

	P&T GSM
	Luxembourg

	Celtell
	Malawi

	Celcom 
	Malaysia

	Go Mobile
	Malta

	Emtel
	Mauritius

	GLO Nigeria
	Nigeria

	Smart
	Philippines

	Polkomtel S.A
	Poland

	Optimus
	Portugal

	Vodafone Telcel
	Portugal

	Q'tel
	Qatar

	Cosmoroom
	Romania

	Ermak RMS
	Russia

	Kuban GSM
	Russia

	Uraltel
	Russia

	Zao Smart
	Russia

	M1 Singapore
	Singapore

	Singtel
	Singapore

	Star Hub
	Singapore

	Orange 
	Slovakia

	Western Wireless International
	Slovenia

	Cell C
	South Africa

	Vodacom 
	South Africa

	Airtel 
	Spain

	Celtell
	Sri Lanka

	Mobitel 
	Sri Lanka

	MTN
	Sri Lanka

	Jersey Telecom
	State of Jersey

	Mobitel
	Sudan

	Tele2AB (Comviq)
	Sweden

	Orange Communications
	Switzerland

	Swisscom
	Switzerland

	TCC
	Taiwan

	Mobitel
	Tanzania

	CP Orange
	Thailand

	Aycell
	Turkey

	IS TIM-Aria
	Turkey

	Telsim
	Turkey

	Turkcell
	Turkey

	Etisalat
	UAE

	Thuraya (Satellite Communication)
	UAE

	Vodafone 
	UK

	BT Cellnet
	United Kingdom

	AT&T Wireless
	USA

	Sabafon 
	Yemen

	Spacetel
	Yemen

	Celtell
	Zambia


VPN (Virtual Private Network):                    
                                                        This facility is only for Postpaid and Corporate Users. Virtual Private Network provides customized solutions in accordance with the needs of Corporate clientele. Through Ufone VPN they are providing you with immense possibilities:

1. Convenience of having a private numbering plan.

2. Companies using limited number of connections can look into the possibility of expanding their numbers

3. Flexibility of call control

4. Availability of all Ufone services

5. Voice Mail

6. Conference Calling

7. Call Waiting 

VPN Process:
                           Ufone Virtual Private Network lets you define your own Closed User Groups (CUGs) within the company and also lets you assign a private numbering plan within your closed user group.

Closed Users Group:



         Closed User Group comprises of the following features:

· Restricts the user’s calls 

· Define the numbers that can be called

· Define the numbers from which calls can be received

· Each user can be a part of up to 10 CUGs

· CUGs can also be made across cities

· CUG do not determine charging

· Call Waiting

Private Numbering Plan:

                                           Through this feature each user can also be reached via a shorter number or private number. Each company can have its own Private Numbering Plan. VPN Users dialing Private Numbers will be charged at a discounted Airtime rate for calling On- Net.

VPN Features:

                         1.  Direct to Voice Mail:

                                                                A VPN user can get to his own mail box by dialing his private or public unique number without having to remember a separate voicemail number.

2.   Call Lists:

                 A list of 10 restricted and 10 allowed numbers can be defined for each user; this allows for barring of certain calls.

3.   Hotline:

                  Ensures that users are routed to a specific number, regardless of the number dialed. Each VPN can have 1 hotline per city.

Voice Mail:
                      Ufone Voice mail lets you receive and store messages when you are unable to attend your calls; if your phone is switched off, not responding, busy or out of coverage.Ufone Voice mail provides you with a message storage capacity of 10 messages. All Ufone customers are charged Rs. 1 per minute for message retrieval.
Call Conferencing: 

                                Ufone Conference Calling lets you talk to 2 people at the same time in 3-party simultaneous conversations. This service is only offered to Ufone post paid customers.
Call Waiting:
                          Ufone Call waiting allows you to receive calls while in conversation with another caller. This is a post paid users facility.
Call Forwarding:

                               Call Forwarding allows you to divert incoming calls to the Voice Mail or another Ufone number, when the mobile is busy, out of reach or you don't want to be disturbed.
Mobile Banking:

                               This feature helps you if you are traveling and you want to use or check your Bank Balance. Ufone provide this service to its users who hold an account in MCS or Standard Chartered. This service is valid through out the Pakistan.    
WHO IS DOMINATING IN THE MARKET
                     PAKISTAN government's deregulation policy, especially in telecom sector has, in fact created an atmosphere of competition in the country and because of this policy various foreign companies have been inclined to invest their huge capital in telecom and cellular sectors in Pakistan. Generally speaking monopoly of the PTCL does not exist in the market now. That is why government has decided to give more incentives to the foreign investors in order to attract them for further investment in other sectors. It will not be exaggeration that this is the only sector in Pakistan where huge foreign investment has been made and, resultantly, the future of this sector is bright and prosperous.

                  On behalf of government’s positive efforts for encouraging incentives, an atmosphere of healthy competition among the cellular companies has been created and now each company is making its utmost efforts to maintain its quality as well as services and making communication facility more and more accessible to the common man even in the remote areas by spreading its network.

               At present, four companies, i.e. Mobilink, Ufone, Instaphone and Paktel, are operating in the country and very soon two new companies, Telenor and Warid are near to launch operations in the country. Within Pakistan Mobilink is the only company that has given a tremendous boost to the mobile network in Pakistan as compared to other cellular companies. Though it started work after two companies yet it has achieved the status of a leading company amongst other cellular operating companies on account of its sincere leadership and huge investment.

                   Most of the companies are confined to the urban areas and rural areas are still deprived of the mobile network facilities but it is the only Mobilink Company, which has taken initiative to expand its service to the remote and far-flung areas of the country by making agreement with Khushhali Bank. According to an estimate there are thirty two thousands villages in the country still deprived of this facility. So Khushhali Bank will provide loans on soft terms to the low-income groups for purchasing sets and getting mobile connections. This agreement was signed by the Chief Executive of the Mobilink Company Zubair Khaliq and the President of Khushhali Bank, Ghalib Nishtar. According to the agreement, both the institutions will utilize their productive methods, infrastructure and distribution channels to generate employment opportunities for the poor.

                     Mobilink will provide the facility of connection service through the state of the art cellular service and it will cost Rs Four to five thousand in case of setting up a Mobilink call office. Khushhali Bank for this purpose will provide loans on soft term to the deserving applicants. Both institutions will also impart training to the people who want to run Mobile Phone business and also keep them informed about other rapid changers happening in the mobile sector.

                       There was a time when Mobilink started its work in Lahore, there were only two mobile companies operating in the field and the number of consumers was thirty thousand. But with the launching of Mobilink service, a tremendous change occurred in the communication sector in the country. Mobilink Company has multiplied number (seven fold) of its consumers in a short period of two years, and also has emerged as a leading company in the communication market. It has established its credence by working on new pattern. It has gained further confidence of the masses by starting reshaping communication process. The total number of Mobile phone consumers has reached 8.481 million, showing an increase of 1.689 million when compared to 6.792 million phone connections in October last year.

Comparison between Subscribers:  

                                                           The total number of Mobile phone consumers has reached 8.481 million, showing an increase of 1.689 million when compared to 6.792 million phone connections in October last year.                                                       

                          There was a time when Mobilink started its work in Lahore, there were only two mobile companies operating in the field and the number of consumers was thirty thousand. But with the launching of Mobilink service, a tremendous change occurred in the communication sector in the country. Mobilink Company has multiplied number (seven fold) of its consumers in a short period of two years, and also has emerged as a leading company in the communication market. Out of 8.481 million cell phones in the country, Mobilink’s customer base has reached 5.329 million phones.
                          Ufone being the fourth entrance in the Cellular Market has launched its network in 2001. Ufone has a customer base of 1.959 million as a second leading company in the market.    
Comparison between Market Value:

                                                              Mobilink and Ufone are the two major operators in the country and both the companies have 85.94 percent market share. Mobilink’s market share stands at 62.84 percent while Ufone share reaches 23.1 percent. The remaining 14.06 percent market share is with Instaphone and Paktel. Out of 8.481 million cell phones in the country, Mobilink’s customer base has reached 5.329 million phones, Ufone 1.959 million, Paktel 0.621 million while Interphone’s share stood at 0.570 million by February-1, 2005. Sources in Pakistan Telecommunication Authority (PTA) said that by December-2005 the total cell phones population is expected to reach 15 million. In other words a record number of 6.519 million new phone connections are expected to be issued this year.

                            Mobilink Company has invested huge capital on the expansion of network infrastructure and it is hoped that in the end of current year, further cities and towns would be linked up with this network. Now this service has its accessibility in 310 cities. Company has included four new cities of Punjab in its network link, i.e. Dipalpur, Bahawalpur, Layyah, Kotaddu, while in NWFP; District Kark has also been included in this network. In this way, it has been successful in maintaining its credence and professional standing as a big company among the masses because of its colossal investment, performance and vast accessibility during previous year.

                         This year, company has made further boost by making free long distance and roaming charges throughout the country, and by providing value added services to the majority population on reasonable rates. This service has also introduced local calls throughout the country on its network.

                            Now Mobilink is planning to invest an amount of US$ one billion in the year 2005 and in this way it will become one of the biggest foreign investors company in Pakistan. Company has 1600 cell cities throughout the country. It has never compromised on its standards and always approached Siemens, Alcatel, and Motorola for the expansion of its infrastructure.

Comparison between Products:                         

                                                       Mobilink products include Mobilink Indigo (basic, 50, 100, 200, 400), Mobilink Jazz, call and control, supplementary connections, international roaming and value added services, power tools etc. At this point in time ratio of daily density in the country is 2.7 and there are strong possibilities of its increase to 10.2 per cent. 
                     Ufone offers a complete range of customized packages. Ufone’s prepaid connection and Ufone’s Postpaid Packages (Package 1, 2, 3). Ufone is the only company in Pakistan which is providing the facility of GPRS & MMS in addition to its value added services.

                      Instaphone is providing total six packages (two for prepaid and four for postpaid) to its subscribers. The two packages for prepaid users include Instaone and Instaxite. Instaphone launch a huge contract package for its postpaid users. It includes four sub packages in it, CPROMPT, CCASUAL, CULTRA, and CELITE with exiting value added services. That helps users to find them a suitable package according to their needs.


     Paktel is the fourth cellular company of Pakistan. It is also providing two types of packages to its valuable customers prepaid and postpaid (S 200, S 500, S 1000, S 1500, S 3000). With value added services    

Comparison between VAS:



  Mobilink is providing different value added services to its valuable customer. Such as, Urdu Power Tools, IVR Ring tones, International SMS, SMS, Power Tools, SMS colors, On Call Services, Web SMS Chat, Gup Shup Corner, Dedication Service, Missed Call Alert, Mobile Banking, G-mail, V-mai, Stock Watch.
                  Mobilink recently announced the launch of Power Tools in Urdu. This service will enable their customers to avail the benefits of their favorite power tools, only this time in their own language i.e. Urdu. The Urdu Power Tools menu is the first step in introducing more services in our local language.  
      Ufone is providing SMS. Premium Services, MMS, GPRS, WAP, International Roaming, VPN, Voice Mail, Call Conferencing, Call Waiting, Call Forwarding, Mobile Banking.

             Instaphone is providing  EMS, Sunday special, No Long Distance Charges, Nation wide roaming free, On Call Services and SMS. 
             And Paktel is providing On Call Services, International SMS, Voice mail, Free Roaming, 
Comparison between Rates:                                           

                    The current air-time rates of the existing GSM mobile operators, which exclude the taxes and other charges, with Free Voice Mail, CLI, Call Waiting and Call Forwarding in Pakistan are;
JAZZ

Outgoing calls (24 hours): Rs. 4.75 per minute

Incoming calls: Free 

SMS (per message) outgoing: Rs. 2.00 

International SMS (Per message) outgoing: Rs. 5.00 

Voice mail & CLI: Free 

Daily charges: Zero 

Postpaid: Indigo Basic

Line Rent: Rs. 300

Free Minutes: None

Outgoing Calls Peak (0700 - 2130 PST): Rs. 3.50

Outgoing Calls Off-Peak (2130 - 0700 PST): Rs. 3.00

SMS (per message): Rs. 1.50

Indigo-50

Line Rent: Rs. 600

Free Minutes: 50

Outgoing Calls Peak (0700 - 2130 PST): Rs. 2.90

Outgoing Calls Off-Peak (2130 - 0700 PST): Rs. 2.20

SMS (per message): Rs. 1.50

Indigo 100

Line Rent: Rs. 850

Free Minutes: 100

Outgoing Calls Peak (0700 - 2130 PST): Rs. 2.60

Outgoing Calls Off-Peak (2130 - 0700 PST): Rs. 1.80

SMS (per message): Rs. 1.50

Indigo 200

Line Rent: Rs. 1,300

Free Minutes: 200

Outgoing Calls Peak (0700 - 2130 PST): Rs. 1.90

Outgoing Calls Off-Peak (2130 - 0700 PST): Rs. 1.50

SMS (per message): Rs. 1.50

Indigo 400

Line Rent: Rs. 1,850

Free Minutes: 400

Outgoing Calls Peak (0700 - 2130 PST): Rs. 1.00

Outgoing Calls Off-Peak (2130 - 0700 PST): Rs. 1.00

SMS (per message): Rs. 1.50

Free minutes apply to Indigo airtime only however other charges apply. Refundable Security Deposit starts from Rs. 1,500/- for local, Rs. 4,000/- for NWD, Rs. 8,000/- for ISD and Rs. 20,000/- for International Roaming services.

Ufone 

Ufone-to-Ufone: Pre-Pay (Prepaid) 

Outgoing calls (Other Networks): Rs. 4.75 

Outgoing calls (7am -10pm PST): Rs. 3.00

Outgoing calls (10pm - 7am PST): Rs. 1.50

Incoming calls: Free

SMS (per message) outgoing: Rs. 1.00 to 1.50

International SMS (Per message) outgoing: Rs. 1.50 to 1.75 

Long Distance and Daily charges: Zero 

Post-Paid: Package-1

Line Rent: Rs. 300

Free Minutes: None 

Peak Outgoing Calls (6.00 am – 9.00 pm PST): Rs. 3.50

Off-peak Outgoing Calls (9.00 pm – 6.00 am PST): Rs. 3.00

Package-2

Line Rent: Rs. 750

Free Minutes: 70 

Peak Outgoing Calls (6.00 am – 9.00 pm PST): Rs. 2.75

Off-peak Outgoing Calls (9.00 pm – 6.00 am PST): Rs. 2.00

Package-3

Line Rent: Rs. 1750

Free Minutes: 300 

Peak Outgoing Calls (6.00 am – 9.00 pm): Rs. 1.00

Off-peak Outgoing Calls (9.00 pm – 6.00 am PST): 1.00

All nationwide calls from Ufone-to-Ufone are charged at local airtime charges. All prices are exclusive of 15% govt. Tax & PTCL charges Security Deposit starts from Rs. 1500 for local, Rs. 2500 for NWD, Rs. 5000 for IDD 7 Rs. 20000 for International Roaming. 

Paktel 

Paktel-to-Paktel GSM Prepaid:

Paktel GSM is 35% lower in price during Peak hours and are 82% lower in prices during off-peak hours than one GSM service provider. Paktel claims that rates of this mobile company are 25 % lower than the smaller GSM provider during Peak Time and 80% lower during Night Time with 100 

Free SMS on every new connection. 

Outgoing calls (Other Networks): Local Call Charges

Outgoing calls (7am -12am PST): Rs. 3.75

Outgoing calls (12pm - 7am PST): Rs. 0.99

Incoming calls: Free 

SMS (per message) outgoing: Rs. 1.75

International SMS (Per message) outgoing: Rs. 5.00

GSM Postpaid

S-200 is for conservative users who make 0-4 calls everyday. 

S-200

Line Rent: Rs. 200

Free Minutes: None

Free SMS: 30

Outgoing Calls (0700 - 2130 PST): Rs. 3.50

Talking Nights Fees: Rs. 200

Talking Nights (2130 - 0700 PST): Rs. 0.50

SMS (per message): Rs. 1.50

S 500 is for High End Users who make 5-15 calls everyday.

S-500

Line Rent: Rs. 500

Free Minutes: 60

Free SMS: 60

Outgoing Calls (0700 - 2130 PST): Rs. 2.50

Talking Nights Fees: Rs. 200

Talking Nights (2130 - 0700 PST): Rs. 0.25

SMS (per message): Rs. 1.50

S 1000 is for Premium Users.

S-1000

Line Rent: Rs. 1000

Free Minutes: 150

Free SMS: 150

Outgoing Calls (0700 - 2130 PST): Rs. 1.50

Talking Nights Fees: Rs. 200

Talking Nights (2130 - 0700 PST): Rs. 0.25

SMS (per message): Rs. 1.50

Instaphone

Rates of another Cellular company, operating in Pakistan, Instaphone are not being reported as it has not launched its GSM service so far. 

              Instaphone, to-date does not contemplate to set off this newest service, which involves a hefty expenditure for its operation.  Continuing with tradition of launching innovative yet consumer relevant services to add to current portfolio, 
                        In continuation with Mobilink's efforts to make the top of the line products available to their customers, it has launched the latest and most anticipated product in Motorola's current line up. The product is Razor V3, besides having a very sleek design, it has all the premium hi-end set features like the Digital VGA camera and integrated Blue tooth. 

On social front, Mobilink Company is also playing active role and taking keen interest in various welfare projects. It is creating beautiful and lively atmosphere in the cities by installing neon signs and billboards on various crossroads. It is also contributing in promoting sports activities and establishing welfare centers for the poor and deserving people. 
Now we are going to tell you about the company which is really dominating in the market and that company is:  
Mobilink:
                   Pakistan's top, apex and most popular mobile company Mobilink, which operates as a private sector entrepreneur is a bit costly, yet with the highest clientage because of its excellent service. Of late, Mobilink has given a wonderful improvement to its overall operation. 

               The process on related aspects is almost close to completion, which would clutch a hefty digit of still more customers for Mobilink by the end of this month. 

In a nutshell, Mobilink has brought radical changes in the field of communication by playing a leading role as compared to other cellular companies. It has not only increased in the number of its consumers but also expanded its network. So there are further bright chances for its expansion in future.

                   There is fear that with the influx of wireless local loop, the capacity of Mobile Operators would be affected but it is mere a misconception. Wireless local loop cannot be the substitute of mobile phone. It can replace the fixed line phone but cannot disturb the business network of Mobilink Company will expand its network of mobile phone. It is strongly hoped that Mobilink Company will expand its network further and maintain the standard and performance of its services for the consumers.

Pakistani companies are offering maximum incentives to their clients,  
             It has established its credence by working on new pattern. It has gained further confidence of the masses by starting reshaping communication process. 
               Before the advent of two new cell companies, Warid and Telenor in a couple of months, Mobilink and Ufone are the two major operators in the country and both the companies have 85.94 percent market share. 

               Observers believe that the graph of the Mobilink connection users shall continue to grow even after the introduction of new companies on multiple facets with Mobilink's popularity and the flawless service with a caring and considerate approach towards its clients. 
                 By now, Instaphone stays with AMPS type of connections, the level of which is quite limited. With the introduction of GSM service which was pioneered by Mobilink years ago has become highly popular among the mobile phone users in Pakistan who are switching over to such types of connections, which are freely available to any-one with at nominal charges of Rs. 100 to Rs. 250 [1.7--4.02 US $] just on production of a photo copy of Computerized National Identity Cards [CNIC] at diverse centres of the Cell companies all-over Pakistan. 

Almost a year ago, the cost of a mobile connection to secure a SIM ranged between Rs. 3000 to Rs. 4000 [51.00--68.00 US $] yet this price was subsequently slashed drastically due to the removal of Tax (s) by the government to give impetus to Mobile operators and to facilitate the 

people in Pakistan.?
                 Recently, Mobilink's Company has sponsored an international Human Resource Development Conference wherein Chief Executive of the company, Zuhair Khaliq highlighted the social services rendered by the Mobilink. Mobilink has also handed over a van full of medicines to Khidmat Foundation so that medicines and other first aid assistance may be supplied immediately to the suburb rural areas at the time of emergency.

                  Mobilink started its operation in 1994, and till early 2001, had a market share of 40%. OT took over management control of the company in April 2001 and changed the overall market dynamics through its aggressive marketing strategy and expertise. In less than two years time Mobilink grew by almost 672% and attained market leadership. Mobilink was the first mobile service provider in Pakistan to operate a 100% GSM technology as both existing operators employed AMPS technology.
	Shareholder structure
	OT (including 58.69 indirect) 88.96%

Rayshield Investment 11.31%

	Total number of subscribers
	2,015,597

	Total number of pre-paid subscribers
	1,873,148

	Total number of post-paid subscribers
	142,449

	Market Share
	61%

	Geographical coverage
	215 cities- 85% of the urban population 

	Data of launch
	1994

	Service centers
	11

	Connects 
	1000+

	Franchises/national distributors
	142

	Retail outlets
	10,0000

	Product offered 
	Indigo (post-paid), Jazz (pre-paid)

	VAS
	· SMS

· Web2SMS

· SMS2Email

· Info Service (Power tools)

-     Ring tons, logos, picture messaging mobile greeting cards etc. 

· International Roaming

· G-mail

· E-mail notification

· Data

· Fax

· Voice Mail

· Call waiting

· Call forwarding

· Song dedication service

· IVR chat-line

· Mobilink banking


Market Indicators:
                               Mobilink reported strong operating profit growth as it continued to realize benefits from the acquisition and retention of high value customers and the continuing focus on cost efficiencies. This is reflected in its increase in revenues and in EBITDA. 
                      Mobilink has also been successful in decreasing its churn as a result of its hard efforts in increasing its subscriber base, emphasizing the brand recognition of Mobilink, while at the same time retaining its older customer base. 

UPCOMING COMPANIES

      Pakistan government's deregulation policy, especially in telecom sector has, in fact created an atmosphere of competition in the country and because of this policy various foreign companies have been inclined to invest their huge capital in telecom and cellular sectors in Pakistan. Generally speaking monopoly of the PTCL does not exist in the market now. That is why government has decided to give more incentives to the foreign investors in order to attract them for further investment in other sectors. It will not be exaggeration that this is the only sector in Pakistan where huge foreign investment has been made and, resultantly, the future of this sector is bright and prosperous.

On behalf of government’s positive efforts for encouraging incentives, an atmosphere of healthy competition among the cellular companies has been created and now each company is making its utmost efforts to maintain its quality as well as services and making communication facility more and more accessible to the common man even in the remote areas by spreading its network.

At present, four companies, i.e. Mobilink, Ufone, Instaphone and Paktel, are operating in the country. Pakistan Telecommunication Authority (PTA) has provided two more licenses to cellular companies through an open bidding to meet the growing demand of the consumers. The two companies bought the 15-year cellular licenses for $291 million each. Very soon these new companies, Telenor of Norway and Warid Telecom of UAE are near to launch operations in the country. With the coming of these two new entrants, number of cellular companies in Pakistan has now reached five.

Brief introduction of both companies is given below:

Telenor


Pakistan’s telecom industry got another vote of confidence & a major boost when it was announced that the global mobile phone giant Nokia had signed a deal with Telenor to setup a turnkey GSM network in Pakistan & to operate the network (initially) for 3 years. The agreement amount is being quoted at Euro 100 million for the deal. Jon Fredrik, President & Chief Executive Officer of Telenor & Chairman Pakistan Telecommunication Authority (PTA) Maj. Gen. (R) Shahzada Alam signed the agreement.


Telenor to start operation in April 2005 and acquired a nation wide cellular license for Pakistan on April 14, 2004 for $291 million. The Nordic telecom company can potentially operate its cellular network with GSM, GPRS or EDGE technology. Tentatively, Telenor plans to launch its mobile phone services from April 1, 2005.

About Telenor:


Telenor is the largest provider of telecommunications services in Norway, and has substantial international mobile operations. Continued development of Telenor's mobile operations is essential to the Group's positioning as an international player in the telecommunications industry.


The global GSM Association among the 12 largest mobile phone operators in the world with 34.2 million subscribes as at March 2004 ranks Telenor. Telenor has ownership in mobile phone operations in 11 countries with the closest being in Bangladesh where 11 operators under the brand name of Grammien Phone.

History:

Telenor's history and background are in many ways also the history and background of the Norwegian people. Over 150 years telecommunications have played a vital part in the development of modern Norwegian society. The physical work has consisted in rolling out infrastructure and developing services, but the real job is to build relations between people.

In 1994, the then Norwegian Telecom was established as a public corporation. In December 2000, the company was partly privatized and listed on the stock exchange. This transformation took place as a gradual adaptation to increasing competition in the Norwegian telecom market after deregulation in the 1990s, with free competition for all services from 1998. Telenor has successfully defended its strong position in the Norwegian market.'
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Telenor's strong international expansion in recent years has been based on leading-edge expertise, acquired in the Norwegian and Nordic markets, which are among the most highly developed technology markets in the world. Internationalization was achieved on the basis of strong positions in satellite communications, in mobile communications and in domestic Internet activities. Telenor has been one of the world's leading suppliers of satellite communications for many years. Norway and the Nordic region have been in the forefront of the development of mobile communications, and Internet use has quickly gained ground in this market.

Telenor is a pioneer in mobile communications. Manual mobile telephony services were introduced in Norway in 1966, as a forerunner to the automatic NMT system, which appeared in 1981. Its digital successor, GSM, was introduced in 1993, and third generation mobile network, UMTS, was launched for commercial use in 2004.
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                                                                   (Telephone both in 1960’s)

Telenor Pakistan:


On April 14, 2004 Telenor won a bid for a nationwide GSM license in Pakistan. At present this license for mobile operation includes GSM, GPRS & EDGE. Telenor’s Pakistani company will launch a world-class mobile service platform including multimedia service within April 2005.


The license terms stipulate that by year 4 we shall cover 70 percent of Pakistan’s 297 administrative Tehsil headquarters. We shall naturally at lease fulfill the license requirements & provide superior quality coverage.


Telenor’s Pakistani mobile operator will have headquarters in Islamabad & regional offices in Karachi & Lahore.

Telenor Plans:


            Initially, the company plans to start its operations in Central and Northern Punjab where most of Pakistan’s population is concentrated. The turnkey deal with Nokia would provide a GSM network to Telenor Pakistan Ltd. Telenor has a global business relationship with Nokia whereby Telenor is upgrading its GSM technology in Norway with EDGE technology with the help of both Nokia and Ericsson.

      
In Pakistan, deliveries of the Nokia GSM base station subsystem would start immediately and the network is expected to come on line in 2QCY05. The Nokia base station subsystem can be upgraded to 3G WCDMA, which is the latest mobile technology operational in developed countries. Nokia has contracts with 20 operators globally and has provided turnkey implementations to 25 customers in 21 countries.

Warid Telecom


Warid Telecom, a company given a cellular service license after another failed to deposit the license fee. The company deposited $291 million with the Pakistan Telecommunication Authority (PTA). PTA cancelled the license of another cellular company Space Telecom after it failed to despite the required amount within 10 days. After the cancellation, the PTA offered the license to Warid Telecom for $291 million.


Sheikh Mubarak Al Nahayan al Mubarak of Warid Telecom and Chairman Pakistan Telecommunication Authority (PTA) Maj. Gen. (R) Shahzada Alam singed the agreement.

About Warid Telecom:


Warid Telecom is privately owned company by a group of UAE based investors, and is headed by His Highness Sheikh Nahayan Mabarak Al Nahayan, UAE Minister of Higher Education and Scientific Research, chairman of United Bank Limited and a principal of Bank Al Falah, two of Pakistan’s leading commercial banks. Recently, Warid Telecom was awarded a license to launch a new GSM mobile telephone service in Pakistan, and is currently bidding for a domestic local loop (LL) licenses besides LDI.


Company has also acquired a long-distance telephone license in Pakistan and has offered services in October last year.

Warid Telecom Plans:


Warid Telecom, one of the two new mobile phone operators in Pakistan, plans to build a network to handle 1.5 million customers with an investment of $140 million to $150 million in the first phase of its launch. Warid Telecom, in which Abu-Dhabi-based Dhabi Group has a major stake, will be competing with Telenor ASA, Norway’s biggest telecom company, to establish market share after the two companies acquired cellular licenses in open biding in April 2004. The company is verifying that major part of the investment will be funded through debt from the local market. The consortium of state-run Habib Bank Ltd. and privately owned Askari Commercial Bank has already raised Rs. five billion for the company. This consortium is also working with the company to generate a further Rs. 5 billion to Rs. 6 billion. Company official said. Pakistan’s telecom sector is one of the few sectors, which has been aggressively borrowing from the local banking system, which is flush with liquidity in a low interest rate environment. Warid Telecom is likely to be the one of the first private operators to compete with the state-run monopoly Pakistan Telecommunication Company after the deregulation of the telecom sector.

Warid Telecom & Ericsson:

Warid Telecom has selected Ericsson for equipment supplies & technical rollout, which is expected to be ready for services in April or May this year.

Ericsson has signed a services contract with Warid 
Telecommunications Pvt. Limited (Warid Telecom) in Pakistan. The contract with Warid Telecom covers the first phase of its nationwide GSM/GPRS network, covering 28 major cities. Under the contract, Ericsson will provide turnkey network design, deployment and integration of a complete GSM/GPRS solution, including supply of core and radio network infrastructure. Coverage and network build-out will begin immediately and the network is expected to be ready for commercial launch in early 2005. 

"In our case, speed-to-market is critical in gaining a competitive edge, and we have chosen Ericsson because it is an ideal partner for us," said Hamid Farooq, CEO of Warid Telecom.


Why New Companies?

Pakistan granted new licenses because the four existing players have been unable to meet the growing demand for mobile phone services among a population of more than 150 million. The four providers serve nearly 3 million subscribers of which Mobilink, a unit of Orascom Telecom, has two million. Pakistan’s mobile phone market is expected to grow by 2 million customers a year, making it one of Asia’s fastest growing. 

Due to this reason, new companies are establishing their network in the country.

References:
                          We collect data about AMPS, TDMA, and 

We collect data about Mobilink from:

www.pakistantimes.com
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