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The Development of Communication
Technology

HCELIH B Fiber-optic Communication

Fiber-optic communication is a method of transmitting information from one place to another
by sending pulses of light through an optical fiber. The light forms an electromagnetic carrier wave
that is modulated to carry information. First developed in the 1970s, fiber-optic communication
systems have revolutionized the telecommunications industry and have played a 'major role in the
advent of the Information Age. Because of their advantages over electrical transmission, optical
fibers have largely replaced copper wire communications in core networks in the developed world.

The process of communicating using fiber-optics involves the following basic steps: creating
the optical signal involving the use of a transmitt&, relaying the signal along the fiber, ensuring that
the signal does not become too distorted or weak, receiving the optical signal, and converting it into
an electrical signal.

Applications

Optical fiber is used by many telecommunications companies to transmit telephone signals,
Internet communication, and cable television signals. Due to much lower attenuation and
interference, optical fiber has large advantages over existing copper wire in long-distance and
high-demand applications. However, infrastructure development within cities was: relatively
difficult and time-consuming, and fiber-optic systems were complex and expensive to install and
operate. Due to these difficulties, fiber-optic communication systems have primarily been installed
in long-distance applications, where they can be used to their full transmission capacity, offsetting
the increased cost. Since 2000, the prices for fiber-optic communications have dropped

considerably. The price for rolling out fiber to the home has currently become more cost-effective




than that of rolling out a copper based network. Prices have dropped to $850 per subscriber in the US

and lower in countries like the Netherlands, where digging costs are low.

Since 1990, when optical-amplification systems became commercially available, the
telecommunications industry has laid a vast network of intercity and transoceanic fiber communication
lines. By 2002, an intercontinental network of 250 000 km of submarine communications cable with a
capacity of 2.56 Tb/s was completed, and although specific network capacities are privileged
information, telecommunications investment reports indicate that network capacity has increased
dramatically since 2004.

Technology

Modern fiber-optic communication systems generally include an optical transmitter to convert an
electrical signal into an optical signal to send into the optical fiber, a cable containing bundles of
multiple optical fibers that is routed through underground conduits and buildings, multiple kinds of
amplifiers, and an optical receiver to recover the signal as an electrical signal. The information
transmitted is typically digital information generated by computers, telephone systems, and cable .

television companies.

NEW WORDS AND PHRASES

fiber-optic/'faiba'aptik/ adj. HFHENFH, BTLHELFN; ARFHRCFEM RN ZBK
2P SEa 4]

communication/ ka,mju:ni'keifsn/ ». i, Xbx, #EfE; FE, HE, @FETLE, EEK
; BfE, OfF

transmit/'tr@nsmit/ vt. & vi. £#%&, E§, £S5

pulse/pAls/ n. Jk#, Bkep vi. COBE) Bk3h, Bkah

electromagnetic/i lektraumag'netik/ adj. HRER, (5 ) BEE (FX) B

modulate/'modjuleit/ vr. V8%, &35, HSEM; (XFEE. SR BEH, <F>FEHE

revolutionize/reva'lu:fa,naiz/ vt. FHIERE, FEEEMEES

telecommunication/'telika,mjuni'keifan/ n. HfF, EIERGEE, Ki&EHE; (1EX) BEHER

advent/'advant/ n. (EZEAY. FY. FHK) BB, Bk, HRERREEE (77)

copper/'kopa/ n. 4, #TH v. FHKA, #H

network/'netwa:k/ n. FURY), (HBASIHHENL) M%; MRRSE, | &N, B0N

distort/dis'to:t/ ve. FEM, Bhf#, Hfh; K, B

convert/kan'va:t/ vt. & vi. () ¥, () ¥4k, Bk, %2 (M)

application/ aepli'keifon/ n. HiF; N H; NHAEF

cable/'keibl/ n.  (#ER. $FR% LH) S . WE, B v 44 (FEAN) RHEiR, THRE
¥ (FEAN)

attenuate/a'tenju: eit/ vt. & vi. () 72840, () Z2W, () Z/; W5, WE ad.
W, 4N B, A

interference/,inta'fiarans/ n. T, A+ A, BHE; #hEl, Tk



infrastructure/'infra,straktfa/ n. ZERlHE, ERGH; BKEREW, THEW; QLR

install/in'sto:l/ ve. &%, T, £E; (fF) EXBR

capacity/ka'paesiti/ n. F&, A#; A8, 8Bh; Sy, B

offset/'>fset/ vr. #&IH, #MZE n IRES, HEWH; REE, IWEIEERY; (LEY) SThk

subscriber/sab'skraiba/ »n.  (RFIK) ITEA, ITRE, ITF, ERE, AP

available/a'veilabl/ adj ] FHRIERIERIH, BIFIFHE

citation/sai'teifon/ n. 51/, SHE, 313¢; F#H, BX

optical/'optikal/ adj. HHI, WAIH; JeFH, Jel; (BF) (KE) tam

amplification/,@mplafi'keifen/ n. ¥ K, R#E, #h; <W>RE, BAAER

intercity/,inta'siti/ adj. IRATIEIEY, RETFHT R

transoceanic/ treenzaufi'@nik/ adj. TEMHBREY, BHRIBEER), WA ; BHER), BRERRY;
Sk BISVEIRAN, FEMEVEIRAM

intercontinental/ ,inta konta'nentl/ adj. BEM K, YHFRAY, AT MBREIH

submarine/'sAbmari:n/ n. ¥EE, WKEE, TR ad. KTH, KFRERN, BPE, BEH

trillion/'triljan/ n. 7142, BHAJ; K&, EMM ad. HILH, BAIH

privilege/'privilid3/ n. %40, #¢ilfeiE, (BN EMLSHAT{ERFIAZER ) B2 ;
RekoRE

investment/in'vestmant/ n. #%, #A, i

indicate/'indikeit/ vr. #5738, 8w, 8, RAE, RASERER K7 BB

dramatic/dra'maetik/ adj. XREIE), B FRAREIH, REIZEE; SIAEER, SARZINRL;
RRE, BEN, WA ’

bundle/'bandl/ n. ¥8, 2, T w. &vi. W, Bk, B FEA

route/ru:t/ n. BEER; Migk; W v HERRLKE

conduit/'kondit/ n. [] §%&; WE; Sk

NOTES

® Explanation of Difficult Sentences

1. (para.2) The process of communicating using fiber-optics involves the following basic steps:
creating the optical signal involving the use of a transmitter, relaying the signal along the fiber, ensuring
that the signal does not become too distorted or weak, receiving the optical signal, and converting it into
an electrical signal.

Analysis: ZA]BIETFR “The process involves the following basic steps”, “involve” FR “H&
&, B, A1 FEiE “The process (1372 )’ JEEM “of communicating using fiber-optics” 25 &
EiE, BWEE, MHAENAEE “using fiber-optics” NYEHIBERITEAY “communicating”, VA
 EBEHHTRE T EE", APES/FHEA “creating..., relaying..., ensuring..., receiving..., and
converting...” /& “steps” (38 ) WIFOIE, il “FEFEEBRNIINEELE, He “creating
the optical signal involving the use of a transmitter” FIEELE: “MHAEFV=ENES", HPHHR




TE/MA)4EIE “involving the use of a transmitter” YE{RIE , 4P FEULHA “creating” ; “ensuring that the signal
does not become too distorted or weak” HIREE: “QREFSECAFEEEh, BHEKERE
B, HAPHK “that” MWAEE “ensuring” IEEiE; “converting...into” Frn “HB---- -7,

2. (para.3) Due to these difficulties, fiber-optic communication systems have primarily been
installed in long-distance applications, where they can be used to their full transmission capacity,
offsetting the increased cost.

Analysis: A E TR “fiber-optic communication systems have primarily been installed in
long-distance applications”, “Dueto” BX “BTF, BENX", AP FEERIE, “where they can
be used to their full transmission capacity” AIEFRH1EEBENE, BRI ARIE “in
long-distance applications”, BIFE/MAMEIE “offsetting the increased cost” ZEAJFVERIE, AMTUL
BARYER] . “transmission capacity” BN “EHWAR", —BMERTHFEERE.

3. (para.4) By 2002, an intercontinental network of 250 000 km of submarine communications
cable with a capacity of 2.56 Tb/s was completed, and although specific network capacities are
privileged information, telecommunications investment reports indicate that network capacity has
increased dramatically since 2004.

Analysis: ZBAEWAFHF4], H and #H: . BI—A] ) FE T2 “an intercontinental network was
completed”; fE—mR—NENEEHE, HH “although” 5| RibBREMNE, EEHF, H—-1
“that” 5| FHEIEMNE], 1E “indicate” HEIE,

HEET I P4 Wireless Network Transmission Technology

Wireless (also often called air based or mobile) communication systems can be used for a wide

range of applications and are widely used in the telecommunication, data communication as well as the
broadcast world. Therefore, air-based communication is often categorised in applications concerning
voice, data communication or integrated voice/data applications. However, this categorisation is hard to
maintain consequently. E.g. a technology like GSM can be used for both voice and data. Therefore, we
choose a separate classification in technology.

Semaphony Technology

Semaphony technology is rather old. Originally, semaphony is used as a beeper (e.g. in hospitals).
The main disadvantages of semaphony are that it is only text-based and that two-way transmission is not
possible.

Mobilophony Technology

Mobilophony systems are designed for business use. One can distinguish between public
mobilophony like Traxys and closed private networks like Private Mobile Radio(PMR). For joint usage
of the frequency spectrum trunking is an important technique. TETRA is the European standard for
trunking. With TETRA highly secure voice and data transmission is possible. Mobilophony and notably
TETRA is the most important communication standard for organisations in the area of public security

(police, firearms etc).




Cordless Technology
Digital Enhanced Cordless Telephony(DECT) networks are primarily intended for voice

communication indoor. Ericsson invented DECT. Momentarily DECT is mostly used in offices as

wireless PBX. With DECT also data communication at low speeds is possible comparable to GSM.

Wireless LAN technology

A Wireless LAN functions like any other data communication LAN, but requires no cabling. Many
different Wireless LAN technologies are currently available or under development. Examples are:

IEEE 802.11 is the oldest standard for wireless LANSs. It is developed by the IEEE, Institute of
Electrical and Electronics Engineers and accepted in 1997.

HiperLAN2 (High Performance Radio Local Area Network Type 2) is a new high-performance
radio networking technology, specifically suited for operating in LAN environments.

HomeRF. The Home Radio Frequency Working Group has developed a single specification (Shared
Wireless Access Protocol SWAP) for a broad range of interoperable consumer devices.

Wireless ATM is a form of ATM that can be used in future wireless LAN’s. It will provide up to
155Mbps transfer rates in wireless environments. The standard is not yet mature.

Bluetooth is an open (global) specification for wireless communication of data and voice. It is
based on a low-cost short-range radio link, built into a microchip, facilitating protected ad hoc
connections for stationary and mobile communication environments. The Bluetooth Consortium,
founded by IBM, Toshiba, Ericsson and Nokia in 1998, is supported by about 1000 organizations in the
Bluetooth Special Interest group (SIG). First products will come to the market in mid-2000.

Satellite Technology

Satellite transmission. Satellite networks like IRIDIUM, GLOBALSTAR and ICO offer global
transmission for both telephony and data communication. Satellite systems are extremely expensive, but
they allow for truly global transmission. Satellite networks momentarily have commercial problems to
find enough customers to cover the large amount of investments.

2nd Generation Cellular Technology

Current 2nd generation cellular technology is based on two competing approaches: Time Division
Multiple Access (TDMA) and Code Division Multiple Access (CDMA). TDMA is the basis for mobile
communications in Europe (GSM) and Japan (PDC). In the US, CDMA is mostly used. The main
difference between the two standards is in the way they make use of the frequency spéctrum. CDMA is
here the more flexible approach.

Global System for Mobile communications (GSM) is a wireless digital circuit switched (cellular)
communication standard based on TDMA. GSM users can send and receive data, at rates up to 9.6 kbps,
to users on PSTN, ISDN, Packet Switched Public Data Networks, and Circuit Switched Public Data
Networks using a variety of access methods and protocols, such as X.25. Since GSM is a digital network,
a modem is not required between the user énd the GSM network, although an‘ audio modem is required
inside the GSM network to interwork with POTS. A GSM network consists of a number of mobile
stations and a base station. Part of the base station is the Mobile services Switching Center (MSC). The
MSC provides the connection to the fixed networks (such as the PSTN or ISDN).




High-Speed Circuit Switched Data (HSCSD) is the high-speed extension of GSM. It offers up to
57.6 kbps transfer rates by joining circuit switched GSM channels.

General Packet Radio Service (GPRS) is a packet-based technology that will allow transmission -
rates up to 115 kbps. GPRS will serve in the near future as an IP based GSM backbone transmission
network. GPRS is TDMA based.

CDMAOne is a brand name of the US vendor consortium for implementation of the CDMA
standard in the US. Transmission rates are comparable to GSM.

3rd Generation Cellular Technology

Nowadays much effort is undertaken to develop 3rd generation wideband cellular technology.
Three different standards seem to emerge.

Wideband Code Division Multiple Access (W-CDMA) is a next generation cellular transmission
technology based on the current narrowband CDMA. W-CDMA offers more possibilities for multimedia
applications. W-CDMA is strongly pushed by Nokia and Ericsson.

CDMAZ2000 is the next generation technology strongly pushed by US companies led by Qualcomm.
CDMA2000 is the intended broadband successor of CDMAOne.

EDGE is an advanced evolution of GSM and GPRS as proposed by Ericsson. EDGE allows
existing GSM radio bands to transmit multimedia IP-based ser\;ices at speeds up to 384 kbps. EDGE
will be TDMA-based. EDGE is planned to be commercially available in 2001. An important advantage
of EDGE is its backward compatibility with the widely used GSM standard.

It is expected that, alike the current situation, no one standard will achieve world dominance.
Instead, each standard will take its piece of the market. 7

Worldwide, the ITU has tried to define the world standard IMT2000 (International Mobile
Telecommunications). IMT2000 aim is to provide a global broad-band solution based on multiple
technologies offering high-speed multimedia services. IMT2000 will ensure interoperability and
interworking of mobile systems. After many discussions (especially between European and U.S. groups)
IMT2000 now consists of five sub-standards:

o IMT DS, widely known as UTRA (UMTS terrestrial radio access) based on W-CDMA

e IMT MC, widely known as CDMA2000

e IMT TC also called TD-SCDMA

o IMT SC also called UWC-136 (EDGE)

e IMTFT (DECT)

IMT2000 specifies three distinct transmission standards 144 kbit/s for full mobility, 384 kbit/s for
‘pedestrian’ mobility and 2 Mbit/s for stationary, in-building use.

Universal Mobile Telecommuliication System

Universal Mobile Telecommunication System (UMTS) is the ETSI (European Telecommunication
Standards Institute) approach to provide a framework for next-generation mobile communications
including non-cellular systems. It is a leading member of the IMT2000 umbrella. Important goal of
UMTS is to integrate mobile telecommunication (data and voice) into the fixed infrastructure offering
high bandwidth services.




UMTS offers a migration path of the existing mobile cellular and cordless systems to a global
broadband system. UMTS will be based on WCDMA technology and some key features of TD/CDMA
technology. WCDMA provides wide area, cellular-type services and TD/CDMA provides low mobility,

indoor-type applications.

NEW WORDS AND PHRASES

wireless/'waialis / adj KFE%‘%H‘J TR PAEEN n LR, WEVL, TLBEUL
HARSL

categorise/'kaetiga raiz/ vt. 43, HRK

maintain/ mein'tein/ vr. {3, 4KEE; fRSR, 4d; B, ik 4, BR

consequent/'konsikwant/ adj. YEREERE), FEZERER, B TR

classification/ klaesifi'keifen/ n. 5338, 4+, K7, #E, 1%, HFX

beeper/'bi:pa/ n. BERHMERERS FHNER, PPINEE, 1PIYRS, g%

semaphony/'sema foni/ n. (F5 5%, HERES, BEH

distinguish/dis'tingwif/ vt. & viFtil, X5l v. BHEHE, FECHE

firearm/'faiar,a:m/ n. 1, R2§, (. FHRE) FER

cordless/'ka:dlis/ adj. ( BIEEHRIITE ) AHBLSHEMHEER, THZLH

mobilophony/maubil'> feni/ n. (7] ) #ahtE, (7 ) Hahik

traxys/'treiksis/ n. ff 22 f—FpAFE 4k RIZ FR

spectrum/'spektram/ n. Yi¥%, i, HBEBLHKIE

trunking/tranking/ n. W4k, BYGEE, BXNE, TAITE, TLNET, TAEER

enhance/in‘ha:ns/ ve. &, Hn, Hns&

telephony/ti'lefani/ n. HiE2E, BiE, HiEHE, BiF (BEEHFR), HIERE

momentarily/'maumantarali/ adv. BiZ|Z[al, &, 7% ’

overview/'auvavju:/ n. 5%, W, #ER, LAk v DR, B4

association/? saufi'eifon/ n. &, #H, BE&, 44, &

homepage/'haumpeidsz/ »n. (EEMAE) HH, ¥R

specification/ spesifi'keifon/ n. HiBA4:, TREEITH; B, R, 38 K, HE

interoperable/ intar'>parabl/ adj. BEILRIFRAER, REILEMHAN; (HBRRERKA ) 7l E#H
FFIFAERW

ATM abbr. Asynchronous Transfer Mode 7 1&%i 77 [#5]X

microchip/'maikra tfip/ n. U (EBIERERE R ), KA

facilitate/fo'siliteit/ vr. fEEEF], WEE------WEME, FEES, #3h, R#, EF

ad hoc/@d'hok/ —FHEBRIITTLMILER AR, —BETEVIE: TR M %R EIRT A,
T FEEIL Access Point (A &)

stationary/'steifanari/ adi. A3, #IER, BEN, RNAIBEHH

consortium/kan'so:ti:am/ n. (BERAFSRITEREERM ) WH, BRESL, the, BKE,
BB (UHERE . WMH)




iridium/i'ridizam/ n. %k (77 5t&, 5 Ir)

cellular/'seljula/ adj. 4HHIMY; ZFLH; BAMARK n BIhEE; HT

PDC abbr. Personal Digital Cellular /> AEUFEER RS

flexible/'fleksabl/ adj. ZZ M), FEH, RIEH, FTZEK, (N) ERARE
approach/3'prautf/ vt. & vi. B, FEiL, L w. 8B, XY, EFLHE o FiL, 8

g R, HE

4.

PSTN n. abbr. Public Switched Telephone Network /A3t32# i 175 I 4%

ISDN n. abbr. Integrated Services Digital Network Z5& IR %% M

protocol/'prauta ka:l/ n. LAY, PR, (FPZEHRAN ) BER, (JuiE) BUEMER, E
(&) Y, 2E, AR

POTS abbr: Plain Old Telephone Service &5 &34

transfer/traens'fo:/ vt. & vi. ¥, T8 w. ¥ik n ¥, #ik, ¥, P, UEKL
backbone/'bak,baun/ n. HE, Hit, BT, &, FhH, &, (BHH) k&
vendor/'venda/ n. ¥R, /K, (FERFM) £F, £, BIMERI
implementation/,impliman'teifsn/ n. [i1] £8; BfT; LFEBH

Qualcomm/'kwaulkom/ n. EEE@E/AF]

successor/sak'sesa/ n. R AREY, 2iEH, SN

EDGE abbr. Enhanced Data rates for GSM Evolution 2Bk ¥ B R R AR

evolution/ i:va'lu:fon/ n. J#7ZE, #1k, KB

compatibility/ kam peeta'bilati/ n. FEA, —3, E#dtE, A, A
dominance/'domanans/ n. %, XECHLAL, #iHlJ, R, EWh

interwork/ inta'wa:k/ n. HARELS, EARMEA, (BEASEKEHE) ETHE
terrestrial/ta'restri:al/ adj. HiERAY, Rhibed), BHWERD, BREAEM, AR, 4HH
pedestrian/pi‘destrian/ n. £47#&, 1T A adi. BZRRIH, FIRTAHN, ZKRH
integrate/'intigreit/ vr. {f-----BEAK; LG vi. BA—; GoHE—E; B
bandwidth/'bandwid0/ n. #3E, ( RARINIFIEF BIEFTT R ) FHF, (e iR ML B It

MRGEH ) ERAR

multimedia/, mAlti:'mi:di:a/ adj. ZFFEH, ZRHRNE n B
migration/mai'greifen/ n. T8, BFE

NOTES

® Explanation of Difficult Sentences
1. (para.10) It is based on a low-cost short-range radio link, built into a microchip, facilitating

protected ad hoc connections for stationary and mobile communication environments.

Analysis: 28] EE “It” 181X bluetooth, 4] 5HA4EIE “based on a low-cost short-range

radio link” . “built into a microchip” F1 “facilitating protected ad hoc connections for stationary and

mobile communication environments” ZRVE R 3] is MIFiE . “ad hoc” & —RIVEERK 4 TCLR I 4% 1 FH



B, —BT R L REMERRI T AHE %HE, LW &L Access Point (AR o idE4
1A “protected” FEIE i8], &M “adhoc”,

2.( para.13 ) GSM users can send and receive data, at rates up to 9.6 kbps, to users on PSTN, ISDN,
Packet Switched Public Data Networks, and Circuit Switched Public Data Networks using a variety of
access methods and protocols, such as X.25.

Analysis: A8]fFE TR “GSM users can send and receive data to users”, A] P HI/HAEE “at
rates up to 9.6 kbps” #1 “on PSTN, ISDN, Packet Switched Public Data Networks, and Circuit Switched
Public Data Networks” #Ff& R UiEH “send and receive” HRIE, “using a variety of access methods
and protocols, such as X.25” RIAMAEIEEGEEE, B ERIER “Circuit Switched Public
Data Networks”

3. (para.24) Universal Mobile Telecommunication System (UMTS) is the ETSI (European
Telecommunication Standards Institute) approach to provide a framework for next-generation mobile
communications including non-cellular systems.

Analysis: ZABFE TR “Universal Mobile Telecommunication System (UMTS) is the ETSI
(European Telecommunication Standards Institute) approach”, J& T IBAIAEREIE “to provide a
framework for next-generation mobile communications including non-cellular systems” &J5 BEif,
Fisk1BHi “approach”, AEREIEF, MAMEIE “including non-cellular systems” 8/ e B T F
“communications”, “including”, A, ¥R “BE, G . FONEELE: “EHBSEBRA
(UMTS) & ETSI A4 (BksEinEihs ) REM—FEE T -RB3EE (BEEEEXR
Gt) MR R

3 The Ath Generation Maobile

Readin
- Communication System

The users of the Third-Generation (3G) International Mobile Telecommunications 2000 (IMT2000)
mobile communication services, which was launched in October 2001, has already reached about 34
million subscribers in Japan. The system provides a variety of advanced multimedia services such as
video communications and high speed internet access.

It is expected that this will lead to the mobile communication more important to our daily lives and
will expand the role as a lifestyle basis in the next ten years. It is also expected that such an era requires
a more advanced wireless communications system, such as the Fourth-Generation (4G) mobile
communication system, which far surpasses the capability of the existing IMT2000. The development
process of the new mobile systems consists of developing the requirements, providing solutions satisfies
the requirements, showing evidences for each technology to satisfy the requirements, as well as building
international consensus through the standardization activities.

A. Applications for 4G systems

The improvements in media communication quality have been one of the most perceptible

advancements and only the perceptible advancements noted by the customers. For example, the size and




resolution of LCD (Liquid Crystal Display) screens, the number of pixels in built-in camera, and the

wide variety of ringer tones have been key to the popularity of mobile handsets. However, current
mobile terminals still have much room in terms of improving communication reality. The ultimate
objective of enhanced-reality media communications is to provide a transparent environment that is
indistinguishable from face-to-face communications.

The applications require more advanced wireless capabilities. Three main directions for enhancing
media communication reality are 3D audio communications, 3D visual communications and biological
information communications. It is expected that the future customers will be able to full use of 1 Mbit/s
to 100 Mbit/s under the end-to-end latency of 5 msec to 50 msec. This seems a reasonable motivation
for discussing the necessity of the new mobile systems.

B. Requirements for 4G system

1) Broadband Wireless Access

The traffic carried by mobile communication systems until today was mainly for voice
communications. The Second-Generation (2G) system, the Personal Digital Cellular (PDC) system,
introduced the i-mode services, which enabled the Internet access, electronic commerce and e-mail from
mobile terminals, and mainly used for the text-based data communications. The IMT2000 system offers
high bit rate transmission service from 64 kbit/s to 384 kbit/s, and it is expected that the proportion of
the amount of data traffic to the voice traffic would continue to increase. Moreover, the rising popularity
of broadband services such as Asymmetric Digital Subscriber Line (ADSL) and optical fiber access
systems and office or home LAN:S is likely to lead to a demand for comparable services in the mobile
communication environment.

2) Low Cost

To make broadband services available to the user to exchange various kinds of information, it is
necessary to lower charges dramatically in order to keep the cost at or below the cost of existing service.
The IMT2000 system aimed at lower bit cost and economical charge rates, however for the 4G system, a
broadband channel and an even lower bit cost are both required.

3) Wide Area Coverage

One feature of mobile communications is that it is available for use anytime and anywhere. That
advantage is important for future mobile communication as well. In particular, it is important to
maintain the service area in which the terminals of the new system can be used during the transition
from the existing system to a new system. It can be assumed that terminals that have relatively large
display screens, such as Personal Digital Assistants (PDAs) or personal computers are used indoors
rather than outdoors. Accordingly, better coverage of indoor service areas is needed.

4) Capable for Wide Variety of Services

Mobile communication is for various types of users. In the future, we expect to make the advanced
system performance and functionality to introduce a variety of services not only the ordinary telephone
service but to transfer information about the five sensual modes. Those services must be made easier for

anyone to use.
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