Mobile Stations

—— Chapter 8 ——

This chapter is designed to provide the student with an overview of
the mobile station. It addresses mobile station components, their
functions, features, required specifications.

Thereis dso a short introduction to mobile stations for data
communication and Some accessories.

OBJECTIVES:
Upon completion of this chapter the student will be able to:

List two important pieces of information stored on the SIM-card

List one advantage of having a separation between telephony
equipment (ME) and subscription (SIM-card)

Describe the product categories of the Mobile Station (MS)
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INTRODUCTION

The MSisthe equipment used to access the network. The MS

-
Did you know? consists of two independent parts:

In addition to being

the largest supplier of . Subscriber Identlty Module (SI M) card

mobile network . .

infrastructure, Mobile Equipment (ME)

Ericssonisone of the A SIM card is an dectronic smart card which stores information

largest suppliers of
mobile phones.

about the subscription. The ME is the actud telephone termind.

a

SIM ME
Subscriber Mobile
Identity Equipment
Module

Figure 8-1 Mobile station
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MOBILE STATION FUNCTIONS

TRANSMISSION AND RECEIPT

As described previoudy, the transmission and receipt process in an
MS includes the seps shown in Figure 8-2.

Mobile equipment

Sp&ak\ /
—
Transmitter Receiver
Modulator Demodulator
[ 33.8 kbit/s [
Burst formatting Adaptive
Ciphering Equalilzation
Interleaving De-ciphering
22.8 kbit/s - .
Channel coding De-lntelrleavmg
13 kbit/ -
Speech coding [Channel Idecodlng|
Segmentation [ Speech decoding |
8 kHz |
13 bits -| D/A-conversion |
A/D-conversion
Receiving part
o
Transmitting part

e

Figure 8-2 Transmission and receipt in an MS
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MEASUREMENTS MADE BY THE MOBILE STATION

The measurements made by an MS are used in making decisons
about sgnd srength and handovers. Measurements are taken in both
idle and active mode.

Idle Mode
Cdll sdection ismade a “power on” of the mobile:

1. Themobile scansdl radio frequency channdsin the GSM
system and calculates average levels for each. The mobile tunes
to the strongest carrier and determinesif itisaBCCH carrier. If
90, the mobile reads the BCCH information to find out if the cell
islocked (e.g. chosen PLMN, barred cell, etc.). Otherwise the
mobile tunes to the second strongest carrier, and so on until a
vaid BCCH carrier isfound.

2. The mobile may optionaly include aBCCH carrier memory of
vaid BCCH carriersin the home PLMN. In this case it only
needs to search these carriers. If this ends unsuccessfully, the
mobile performsasin 1.

3. If novaid BCCH carrier isfound, but aBCCH carrier belonging
to another GSM network operator is found, the mobile will
display the message “Emergency cdls only”. Every emergency
cdl is permitted onto a GSM network, even if the subscriber has
not subscribed to the network the MS chooses.

Alternaivdy, if no valid BCCH carrier isfound, and no other
network can be found, the MS will display the message “No
network”. In this case no cdls (including emergency cdls) can be
made.

Onceit hastuned to avaid BCCH carrier, the mobile isinformed
which BCCH carriersit isto monitor for cell re-sdlection purposes.
These arethe BCCH cariersin neighboring cdls. A lis of the
strongest carriersis updated regularly by the MS as aresult of the
measurements.
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Active Mode
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During acdl, the mohile continuoudy reports (via SACCH) to the
system how strong the received signd strength isfrom BTSs. Both
sgnd grength and quality are measured on the MSs“own” BTS.
These measurements are used by the BSC to make fast decisions
about target cells when ahandover is required.

/
BSIC

B%ISC | @

& A \ \
SS S5 SS
BSIC BSIC BSIC
S5
BSIC

85 = Signal Strenglh
OSIC = Basc Sta:on [dentity Codo

Figure 8-3 Monitoring BCCH carriers

Measurements on neighboring cdls during a cal takes place when
the mobileisidle, i.e whenit is not transmitting or recaiving.
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POWER SAVING FUNCTIONS

Discontinuous Transmission (DTX)

Discontinuous Transmisson (DTX) isamethod of saving beattery
power for the MS. An MSwith the DTX function detects the input
"voice' and turnsthe transmitter ON only while "voice' is present.
When there is no voice input, the transmitter is turned OFF.

When the M S detects that speech is absent during the conversation,
it sendsout asignd caled “Pog” to report a transmission output
state OFF for the TCH. Conversely, when the M S detects that
gpeech is present again, it sends out asignd called “Pre’ to report
the transmission output state ON for the TCH.

The Post sgnd incorporates background noise information from the
MS, which enables the TRAU to generate background noise. This
ensures that the other subscriber on the cal hears something and
does not think that the mobile subscriber has ended the call.

The M S tranamits the Post signal periodicaly during a speech pause,
to enable the BTS to update the background noise.

Discontinuous Reception (DRX)

Another method used to conserve power a the MS is Discontinuous
Reception (DRX). The paging channel, used by the BTS to signd an
incoming call, is structured into sub-channds. Each MSis assigned
one of these sub-channels and needs to listen only to its own sub-
channdl. In the time between successve paging sub-channdls, the
mobile can go into “deegp mode’, when amost no power is used.

EN/LZT 123 3321 R4A
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MOBILE STATION CLASSES

Different types of MSs have different output power capabilities and
therefore different ranges. Hand-held phones generdly have alower
output power and consequently a shorter range than a vehicle-
mounted phone. The output power varies according to the distance
from the BTS. The further away from the source, the wesker the
sgnd will be

ERICSSON 2

According to GSM specifications, M Ss are categorized into five
classes according to MS output power. These classes arelisted in

the following table:
Class Type Maximum output power
GSM 900 | GSM 1800 | GSM 1900
1 Vehide& |Undefined |1 Watt 1 Watt
trangportable
2 Vehide& |8 Watts 0.25 Watts | 0.25 Watts
trangportable
3 Hand-hed |5 Waitts Undefined | Undefined
4 Hand-hed |2 Watts Undefined | Undefined
5 Hand-hedd |0.8Watits |Undefined | Undefined

Table 8-1 MS Power Classes

The location of the MS a0 affects the received power of the
transmitted sgnal. An MSlocated & the top of ahigh building hasa
greater range than one that islocated at or below ground level.
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ERICSSON MOBILE PHONES

Ericsson offers awide range of mobile phonesfor mgor cdlular
standards. For GSM done, Ericsson has over thirty models.

GSM 900 GSM 1800 | GSM 1900
GF 388 SH 888 CA 318
GA 318 T28< CH 337
GO 118 T10s CF 337
GH 337 T18s CF 688
GF 337 R250PRO | 888

GH 218 A1018s T18z

TH 337 T28world
S 868

SH 888

| 888

T28<

T10s

T18<

R250PRO

A1018s

T28world

Table 8-2 Ericssons range of GSM phones

8 Mobile Stations
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EXAMPLE OF ERICSSONS GSM PHONES

T28s

Ericsson T28 isthe smdlest and most innovative mobile phone
produced by Ericsson to date. Based on new technology and a
unique design platform the phone’s exterior features a new, arched
design, which creates a series of findy balanced contours lending it
al the clarity and sophitication traditionally associated with
Scandinavian design. T28s houses the most up-to-date technology
including a menu system thet is easlly navigated. T28sisfor GSM

900 and GSM 1800.

Fgure 8-4 Ericssons T28s
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8 Mobile Stations

SUBSCRIBER IDENTITY MODULE (SIM)

A key fegture of the GSM standard is the Subscriber 1dentity
Module (SIM) card. A SIM card contains information about the
subscriber and must be plugged into the ME to enable the subscriber
to use the network. With the exception of emergency calls, MSs can
only be operated if avaid SIM is present.

The SIM stores three types of subscriber related information:
Fixed data stored before the subscriptionis sold: eg. IMSI,
authentication key and security agorithms

Temporary network data: e.g. the location area of the subscriber
and forbidden PLMNs

Service data: e.g. language preference, advice of charge

GSM phase 1 SIMs contain al necessary network control
information, while phase 2 SMsinclude alarge number of extra
features such as alanguage identifier and a preferred language
option.

TYPES OF SIM CARD

ID-1 SIM

Two physical types of SIMs are specified. These arethe ”ID-1
SIM” and the "Plug-in SIM”. The logica and eectricd interfaces are
identical for both types of SIM.

The format and layout of the ID-1 SIM comply with 1SO standards
for Integrated Circuit (1C) cards (i.e. credit card size).

SIM CARD

Ericsson
EE Training

Figure 8-5 ID-1 SIM card
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Plug-in SIM

The plug-in SIM issmdler than the ID-1 SIM. It isintended for
semi-permanent inddlation in the ME.

SIM CARD

D .
) Ericsson
IE= I!E' Training

Figure 8-6 Plug-in SIM card

SECURITY FEATURES

GSM defines anumber of security features to be supported by
SIMs. These are:

Authentication dgorithm, A3

Subscriber authentication key, Ki

Ciphering key generation agorithm, A8

Ciphering key, Kc

Control of access to data stored and functions performed in SIM

SIM INFORMATION STORAGE REQUIREMENTS

A SIM contains information for GSM network operations. This

information can be rdlated to the mohile subscriber, GSM sarvices or
PLMN.

The data storage requirements of a SIM are divided into two
categories. mandatory and optiond.
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Mandatory storage
A SIM mugt provide storage cagpability for the following:
Adminigrative information: describes the SIMs mode of

operation, e.g. normd or type approva

IC card identification: unique information identifying the SSM and
the card issuer

SIM service table: indicates which optiond services are provided
by the SIM (e.g. last numbers didled, cdl length indication,
PLMN selection, etc.)

International Mobile Subscriber Identity (IMS)): an identity-
number used by the network to identify the subscription

Location information: comprisang LAI, current vaue of periodic
location updating timer and location update status

Ciphering key (Kc) and ciphering key sequence number
List of carrier frequencies to be used for cell sdlection
Forbidden PLMNs
Language preference: subscribers preferred languages
The location information, K¢ and the K¢ sequence number may be
updated at each call termination.

In addition the SIM must be able to manage and provide storage in
accordance with the security requirements:

Persona Identification Number (PIN)

PIN enabled / disabled indicator

PIN error counter

PIN Unlock Key (PUK)

PUK error counter

Subscriber authentication key (Ki)
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SUBSCRIBER DATA STORED IN THE MOBILE EQUIPMENT

All subscriber related information transferred to the ME during
operation must be deleted after the remova of the SIM or
deectivation of the MS. Examples of such information are the PIN
and the PUK codes.

PIN MANAGEMENT

A SIM isrequired to have aPIN function even if it is deactivated by
auser. The PIN congsts of 4 to 8 digits.

Aninitid PIN isloaded by the network operator at subscription time,
Afterwards the PIN, including the length, can be changed by the
user. In addition, the user can decide whether to use the PIN
function or not by activating an gppropriate SIM-ME function caled
the PIN disabling function. The PIN is disabled until the user changes
the status of the function. This PIN disabling function can be blocked
at subscription time by a person authorized to do so.

If anincorrect PIN is entered, the user is informed. After three
consecutive incorrect entries the SIM is blocked, even if between
attempts the SIM has been removed or the M S has been switched
Off.

BLOCKING/UNBLOCKING OF SIM

When aSIM is blocked GSM network operations are forbidden.
To unblock the SIM, the user must enter the PIN Unblocking Key,
PUK.

The PUK isan 8 digit numerical code. If the PUK is entered
incorrectly the user isinformed. The user can make 10 attemptsto
enter the PUK before the system blocks entry, in which case the
subscriber must contact their network operator.
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MOBILE STATION FEATURES

A MSfeature is defined as a piece of equipment or afunction which
relates directly to the operation of the MS.

TYPES OF MS FEATURES

MS features are defined as mandatory or optional. Mandatory
features must be implemented as long as they pertain to the MStype.
The choice of implementing optiond featuresisleft up to the
manufacturers. Manufacturers are respongible for ensuring that the
MS festures neither conflict with the air interface nor interfere with
the network, any other MS, or the MS itsdlf.

Standardization of aminimum set of fegturesis desrable to meke a
smple and uniform st of M S features independent of the MS
manufecturer and type. This minimum set includes al the mandatory
features.

There are three categories of M S features:

Basic: Basc MSfeatures are directly related to the operation of
bas ¢ telecommunication services. Each fegture is classed as being
mandatory or optional.

Supplementary: A supplementary M S fegture is directly related
to the operation of the supplementary service (e.g. display of
caling line number). All supplementary M S fegtures are optiond.

Additional: Additiond features are neither basic nor
supplementary. All additional M S features are optiond.

EN/LZT 123 3321 R4A
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BASIC MOBILE STATION FEATURES

Mandatory

Display of called number: Thisfesture enables the caller to check
that the selected number is correct before call set-up.

Dual Tone Multi Frequency function (DTMF): The MS must be
ableto send DTMF tones. Thereis specid function in MSC to
generate DTMF tones. MSjust sends adigital sgnd to this function
in MSC.

Indication of call progresssignals: Indications are given such as
tones, recorded messages or avisud display based on signding
information returned from the PLMN. On data cdlls, thisinformation
may be sgnded to the Data Terminating Equipment (DTE).

Country/PLMN indication: The country/PLMN indicator showsin
which GSM/PLMN the MSis currently registered. Thisindicator is
necessary S0 that the user knows when roaming is taking place and
that the choice of PLMN is correct. Both the country and PLMN

are indicated. When more than one GSM/PLMN isavailablein a
given areathisinformation is indicated.

Country/PLM N selection: If more than one GSM/PLMN is
available, the user must have the ability to sdect their preferred
choice.

Serviceindicator: The user isinformed thet there is adequate sgnd
drength (asfar as can be judged from the recelved sgnd) to dlow a
cal to be made and that the M S has successfully registered on the
selected PLMN. This can be combined with the Country/PLMN
Sdlection.

Subscription identity management: The IMSl is part of the SIM
card and is physicaly secured and standardized in the GSM system.
If the user can remove the SIM, its remova detaches the MS from
the network causing acal in progress to be terminated, and
preventing the initiation of further cals (except emergency cals).

International M obile station Equipment Identity (IMEI): Each
MS must have a unique identity and must tranamit this if requested by
the PLMN. The IMEI isincorporated into a module which is built
into the MS and is physicaly secured. The implementation of each
individua module is to be carried out by the manufacturer.
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8 Mobile Stations

Support of A5/1 and A5/2: Provisions are made for support of up
to seven dgorithms as well asthe support of ‘no encryption’. Itis
mandatory for A5/1 and A5/2 and non encrypted mode to be
implemented, but other algorithms are optiond.

Short message indication and acknowledgment: This festure
dlows ddivery of short messagesto aMS from a service center.
Such messages are submitted to the service center by a
telecommuni cations network user who can aso request information
on the message status from the service center. The service center
then transmits the message to the active MS user.

The MS must therefore provide an indication to the user that a
message has been received from the service center and must dso
send an acknowledgment signa to the PLMN, to show that this
indication has been activated. The PLMN then returnsthis
acknowledgment to the service center.

Short message overflow indication: An MS user using the short
message sarvice will be informed when an incoming message cannot
be recelved due to insufficient memory.

Emergency call capabilities: It must be possible to make an
emergency cal even without avaid SIM.

EN/LZT 123 3321 R4A
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On/Off switch: The MS can be equipped with the means of
switching its power supply on and off. Switch-off is generaly “soft”,
S0 that the MS completes housekeeping functions, such as
deregidration, before actualy switching off.

Keypad: A physica means of entering numbers, generdly in
accordance with the layout below:

abc

N
B

jki

S
S
o

-H-

o
Ne]
=
(7))

d B
-4

Figure 8-7 Keypad

DTE/DCE interface: Thisisastandard connector for attaching
Data Terminating Equipment (DTE)/Data Communication Equipment
(DCE) to an MS and is used with data services.

ISDN s terminal interface: A standard connector for ataching
equipment to ISDN.

Inter national accessfunction (‘+' key): Thisenablesadirect,
standard method of gaining internationa access. For this purpose, the
MS may have a key whose primary or secondary function is marked
“+”. This has the effect of generating the Internationa Access Code
(IAC) inthe network. Thisis useful because the IAC variesfrom
country to country and may be unknown by a subscriber who is
roaming internationdly.

Short Message Service Cell Broadcast (SM SCB) screening:
This feature enables the user of the M S to receive only those
broadcast messages that are of interest to the user and in this way
save on consumption of battery power. This may be useful in the
future to ignore advertisements sent as short messages.

-182 -
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SUPPLEMENTARY MOBILE STATION FEATURES

Chargeindication: Thisfeature enables the display of charging
information provided by the PLMN on a per cdl bass.

Control of Supplementary Services: It is mandatory thet
Supplementary Services can be controlled from the MS.

ADDITIONAL MOBILE STATION FEATURES

Abbreviated dialing: The festure stores afull directory number or
part of adirectory number in the MS with the abbreviated address.
After retrievad, the directory number may gppear on the display. An
incomplete directory number must be supplemented by means of the
keypad function or a second stored number. The full directory
number is then transmitted on the radio path.

Fixed number dialing: Using this festure in conjunction with an
electronic lock makes it possible to place abar on caling any
numbers other than those pre-programmed into the MS. There are
two sub-categories to this service:

All cdls are made to only one predetermined number.

Cadlls can be made to severd predetermined numbers. The
required number is selected by means of an abbreviated address
code.

Sub-addresses may be added to the predetermined number.

In both cases, the actud directory number is transmitted on the radio
path.

Barring of outgoing calls. Thisfeature dlows outgoing calsto be
blocked with the exception of emergency cals. The barring condition
may be activated/deactivated by using a key word.

The barring may be sdlective, that is, gpplied to individua services,
individua cal types (eg. long distance, internationa cals) or
supplementary services. No network sgnaing isinvolved.

DTMF control digits separator: This enables subscribers to enter
DTMF digits with a telephone number. When the caled party
answers, the ME automaticaly sendsthe DTMF digitsto the
network after adelay of three seconds. This may be useful for

ng a voice mailbox, when the subscriber knows the actions
which they wish to perform. For example, the sequence 087

EN/LZT 123 3321 R4A
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5551234#31 may dia the mailbox (087 5551234) access menu 3
and delete message 1.

Call charge units meter: The MS may incorporate a cal charge
unitsindicator. This cdl charge indicator gives information about the
actud cal charge units consumed during the last conversation or
information about accumulated cal charge units for eech PLMN.

Selection of directory number in short messages: The short
message (point-to-point mobile-terminated or mobile-originated, or
cdl broadcast) can be used to convey a directory number which the
receiver wishesto cdl. This can beindicated by enclosing the
directory number in apair of inverted commas

¢ )

If the displayed message contains these characters enclosing a
directory number then acall can be set up. The message can contain
more than one directory number, in which case the receiver sdlects
the desired one. This sarvice is useful for giving someone atelephone
number viaSMS.

Last numbersdialed (LND): The MS can storethe last ‘N’
numbers dided in the SIM and/or the ME. ‘N’ can take the value up
to 10 inthe SIM but there is a greater number Storage capacity in the
ME.
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THE EVOLUTION OF MOBILE STATIONS

The introduction of enabling technologies such as GPRS, WAP,
EPOC, Podtioning and Bluetooth, will sat off a huge wave of
wirdless gpplications innovation. A convergence between indudtriesis

generdting a new age of communication and digtribution of
informetion.

The driving force behind dl the growth on al networks is the need
for information exchange. In the coming years, with GPRS and
UMTS available, the market will be even more segmented, with
products tallor made for specific gpplications as wel as multi-

functiond terminds.
_ .'_,'_\ i -Imﬂginlg, v_idan
Communicators *Conferencing

=(Groupware access
*Advanced Telephony
«[Fax, attachments
=Internet/intranet
sFull PIM

+E-mail

«Address book
=Calendar

. L4
‘ Smartphones q €

N

Feature phones f

1,

-

b1 “WAP

«Simple info access
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*Phone book

Voice
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4
=
=

Maobile phones ﬁ

gl el o

Figure 8-8 Driving Trends
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FEATURE PHONE

In this category there are products that combine the good voice
capability with text based messaging and data Micro-service
support by WAP is added as a non-voice application together with a
built-in modem. This category is equipped with a dightly larger
display to run messaging applications and possbly even images.
WAP enables good usability even with alimited display.

For externd interfacing it primarily utilizes Bluetooth. Now the T68,
the world's first GSM/GPRS mobile phone with a true color display
isavalable.

Figure 8-9 T68 Feature Phone

The T68 is a triple band mobile phone. It is packed with features
including GPRS, Bluetooth™ and EMS(Enhanced Messaging
Service). The T68 has advanced caendar and contacts and you can
synchronize datain your phone with your PC.
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SMARTPHONE

The Smartphone category of products, have a large display
compared to the phones actua size, in order to accommodate
advanced services. It supports Internet gpplications such as limited
web browsing, messaging, e-mail and support mobile terminated il
image applications. It runs on the EPOC operating sysem. The
Smartphone has PIM (Persond Information Manager) functiondity
and will provide synchronization with generic PC products. Ericsson
is actively working with third party vendors to develop customer
gpecific applications.  Connectivity with peripheral devices will be
accomplished primarily through Bluetooth.

Figure 8-10 The Smartphone R380 World

Camera devices are being utilized ether as peripherd units or built-
in. Even with the added message centric functiondity, voice
communication is ill the primary function.

The Ericsson R380 world gives you access to dl GSM services in
Europe, AsalPacific, Africa and the Americas. This small-sized dud
band "smartphone’ combines the functions of a mobile phone with
advanced communication features such as WAP services, SMS and
emal.

It has a complete range of PDA-like tools including address book,
cdendar, notepad and support for synchronization with industry-
leading PC applications.
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COMMUNICATOR

At the functiona high-end of the portfolio Ericsson will bring to
market wireless devices that combine communications of voice, text
and multimedia, and are open to 3" party agpplications. The
communicator is an advanced termind designed for the mobile user.
It is amilar in Sze to a pdm top with a large dislay. The product
concept is diginct from PDAs and other hand-held computing
products through the excdlent and integrated communicetions
cgpabilities, and from mohbile phones and Smartphones by a further
extended user interface suited for messaging and information access
and exchange. Didtinct “attributes’ are user interface/ease of use and
technology applied on red user needs In figure 811, the
Communicator has festures such as GPS, camera, touch screen and
Bluetooth enabled pen.

Figure 8-11 Communicator

MODULES

Modules ae egecidly desgned for machineto-machine
goplications such as vending machines, parking meters, darm and
survellance sydems, vehicle communicaions for dispaich and
location and s0 on. Ericsson firmly believes in the machine-to-
meachine market within the GPRS and UMTS time frame.
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ERICSSON ACCESSORIES

Portable hands-free, headsets, cameras, displays, keyboards and so
on. may either be connected via Bluetooth or as a plug-on.

BLUETOOTH

Bluetooth is alow power radio technology being developed with the
objective of replacing the wires currently used to connect eectronic
devices such as personad computers, printers and a wide variety of
handheld devices such as pam top computers and mobile phones.

Bluetooth operates in the 2.4 GHz band and devices equipped with
Bluetooth should be capable of exchanging data at speed up to 720
kbit/s a ranges up to 10 meters. Thisis achieved using a transmisson
power of ImW and the incorporation of frequency hopping to avoid
interference. If the recelving device detects that the transmitting
device is doser than 10 meters it will autometicaly modify its
transmitting power to suit the range. The device should dso shift to a
low-power mode as soon as traffic volume becomes low or ceases
atogether.

Figure 8-12 Ericssons first Bluetooth product, a Bluetooth(TM)
Headset

The earpiece weighsin a just 30 grams, but provides excdlent audio
quality and unhindered movement within arange of 10 metres.
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COMMUNICAM MCA-10

Figure 8-13 CommuniCam MCA-10

Indant imaging is growing in popularity. The mobile camera
CommuniCam™ MCA-10 provides a quick and easy way to send
pictures over the Internet. Its a snap-on camera that takes color
sngpshots and send them as email via a mobile phone. The image
resolution (352x288 pixels) is optimized for rapid transmission,
which means a sngpshot take no more than a minute to reach thar
destination..

MP3 HANDSFREE HPM-10

The MP3 Handsfree is a portable audio player that is attached to a
mobile station. Incoming cdls are channeled through both earpieces
and the cord features a microphone to speak into and a button to
answer cdls with. If you listen to the music when you receive an
incoming cal, the sound from the player will automaticaly be muted
and you may answer the cdl with the button on the cord. The high
qudity audio player is completely controlled and powered by the
mobile phone- no extra batteries or gpace consuming buttons or

display.
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WAP-WIRELESS APPLICATIONS PROTOCOL

WAP is a technology designed to provide users of mobile terminas
with rgpid and efficient access to the Internet. WAP is a protocol
optimized, not only for the use on the narrow band radio channds
used by second generation digitd wirdess systems, but dso for the
limited display capailities and functiondity of the display sysems
used today’s mobile terminds. WAP integrates telephony services
with microbrowsing and enables easy-to-use interactive Internet
access from the transactions, on line banking, information
provisoning and messaging. WAP will enable operators to develop
innovative sarvices to provide differentiation in competitive market
environments.
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