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B Abstract

An investigation was conducted into the approximate 100-year history of public mobile communications technology. We looked
at the development process, transitions in technology and services, and "technological systematization" and have shown the rela-
tionship between technological development and society, culture, economy, governmental radio wave administration, and foreign
countries. Finally, we looked at the problems and factors that needed to be taken into consideration as the systems were devel-
oped and those that will need to be considered in the future.

*Wireless communications in Japan was initially developed independently from the rest of the world. The development history
of Japanese radio technology differs from that of the wire communication which was imported from Europe and America. In
fact, Japanese government-led wireless technology was, on occasion, superior to American and European technology. Research
into wireless communication in Japan began in the research laboratories of the Communications Ministry in 1896. By the time of
the Japanese-Russo War, the Japanese-developed 36-type radiotelegraph was playing an active part in the hostilities. The "TYK
wireless telephone’, the ancestor of the portable phone, was invented in 1912. In 1908, The Communications Ministry established
the Choshi radio station which was the first radio communication station in Japan, and started a shore-to-ship public radio tele-
graph service. In 1929, the "Yosami Transmission Station" was established as the transmission station for Europe. In the 1940s,
medium-wave and short-wave wireless telephone service were put into practical use using Japanese vacuum tube technology.

*The first car telephones and the third-generation portable systems in the world were developed in Japan. After World War II,

mobile communications started dissemination. VHF-wave "police radios" using FM technology were developed for the first time,
and maritime and train telephones were introduced. A portable telephone system using an automatic exchange connection was
developed in 1967 for use during city disasters. The "pager" was introduced in 1968. Japan’s first portable phone was exhibited
at EXP01970 by Nippon Telegraph and Telephone Public Corpration in 1970. These technologies were then applied to portable
and cordless phones. The first "cellular car telephone" in the world operated in the 800-MHz band was introduced in 1979. The
single frequency cordless phone was introduced in 1980. Car telephone services by companies other than NTT began after the
deregulation of communications, which began in 1985. The first "portable phone" service in Japan began in 1987. In 1989, the sys-
tem using technology from the United States was introduced due to pressure applied by the U.S government in response to the
trade imbalance between Japan and U.S. Then two systems of NTT and U.S. were operated anomalously. In 2001, the world’s
first "third-generation portable phone" was introduced by NTT DoCoMo. In 2002, au by KDDI introduced the a third-generation
portable phone service that used a U.S. system. Since then, both Japanese and American systems have been used in Japan.

*Japanese original technology, TELETERMINAL, a second-generation digital and Personal Handy-phone System (PHS): In 1989,
"TELETERMINAL service” was introduced for the first service to send data as packet, and the world’s most advanced sec-
ond-generation "digital portable phone" was introduced in 1993. In 1994, with the deregulation for phone terminals, an age of free
competition started. In 1995, PHS based on Japanese original technology operating in the 1.9GHz band entered the market place.
Internet connection services for portable phones were introduced in 1999. The user increased rapidly.

*The technological development themes: Technological developments in mobile communications have been to use frequency
resources more effectively, improve transmission quality, reduce the size, weight and cost of equipment, and diversify services.
Over the years, signal transmission systems have evolved from simple Morse code to analog, to digital, and finally to Internet
multimedia. What is actually being transmitted has advanced from sound only to data, to still images and finally to video. Japan
is at the forefront of third-generation mobile phone technology in the world.

* Feature of development: The various systems are becoming more and more part of our everyday lives. A "Ubiquitous mobile
communication age" is coming upon us as cellular phones can now access the Internet, incorporate cameras and broadcasting
capabilities, and connect to personal computers.

*Future development subject: We are trying to develop the forth-generation mobile communication system. This will lead to
"Full Internet Protocol (IP)" and the development of mobile communication systems such as "Life partner" that are safe, reliable
and secure. We are challenging to supply the system to world market using original devices and fitting technologies promote
international standardization and so on.

What really matters is the promotion of co-development amongst nations, industries, and academia of "fully flexible ubiquitous

communications system" that is usable by anyone without any restrictions, that is compatible with human nature, and is easy-to-
use, secure, and safe.
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WHTF LAy —URDPOCSAG (HE[EDPost
Office Code Standardization Advisory Group) J3\
ENTTFIERONTTHR (& HITREEE R
1,200bps) AP —E 2 ENTW725, 19964F LR I3 K
EE ba—FHPHELEER—T VTV AT LI



NTTRIEDOEMD I L L - ¥4 RX—TF 4 ZHA
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(3) MAMAESEY R T LDIERL
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DHEREREEAT S o MAEIT DV — ¥ 2EEIE50-
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B2, MOT TR S Nz 19794E 11 HARHY
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iiil LTS ium‘[{,uﬁ
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MBS : S8 ik
— il fE AR MSS : ##hk
""" >l [

2.8 fifif - BEYE - MZEOHBLFMRMS 27 L ©

19884E I FIH # DY K D 72 @ EH B LG OBy & 35
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Blo7z0 & OFPIFMHAERS X BB - HLZERERS & 3t
b S h7zo BB HLE R O MR B HH (MCS). &
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(2005.3)

(4) HiHE - M [BEAEEDIXZ2 L], B LEN

E A EEERIMTORBEFEIRS  Vol.7 2007.March

Bitk. 510K pp.38 (HHF163.5.30)

(B) M- [REBEENY FT v 7] =4
#k. pp327-328 (CEK74E11.15)
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pp.1158-1167 (1985,11, 5)

(13) JErlEAs © BEhEAE HaX. BRIt 1971.2.25,
%M pp.294-301 (1979.5.10)

(14) THR»” v bRV - =¥ ZR304ED %A, NTTF
IE  FFJERHRAMWEL. 20013 . 4.3 AT AfE

(15) ®BEA. TR OB IE 1 #, 28, 55



BREHROIHEHRY L2E

m:ﬁ.ﬁmos 961] | (5} BT ) BV - 3B E) ROM K 6261
[ Ar=—g1Z %e_ 4 _ | _ _ | N1 | [
[ _ 9661 (§BYsz6) — ¥ EN WSV 161] -
[easnoss ] meﬂm._w& 7 | ﬁ w._mw.. .@ —
[rEm]eEmsHd seo] L e o |13l |
_ K\T_ nh\n_.rk.omm_ _.,-.-m.m__.w.: IR ol “ _ﬁ"
_ PE 32_ \_3:122_%ﬁﬁg\_?ﬁbq_&me_;-;_x %ﬁ%:ﬂ&mﬁ g w % ﬁ w ot
........... _ WEEE e Lon)] | BEEIN— (Gl VREERHNO mg__ ﬁumwm m o | m M:
wE | L. | [\ [ | ] e = e e
.%w.@..%w.a . L ) e , I =1 Lol ~| | ad il
it v " " wali o R Al Vgoamst || 7] | =i |2 i
T T+ ewxas  wowsas | S| [l [V i
........... -.!!n.u“uu. R, __Mmﬁ_ & _N_._S_om—vwm— “ NIEcm—mvm—_ | H _ __Hm " "n.."
" HLANG E(E] -l v ik R o | s L
RSO 210008 ZHINOOS; s ( m%:mm_ﬁﬁuw ~HEENE | ||| [ A2 G ¥
40 : WELE 99615 'eg6)! &l 4y ._ A 2= Py
BYEEE 1000 I T g T .1 R (N Y - R B ¢
—L BT 28 (WACE) o A0 E ,m\ ? M_m? & !
2984 ¥ - B0 B 1125 5L E66) sw ‘ SRR | S S bl R
: | 1ol (6] [olf-- g
w&ﬂ&gcsm.ﬂﬁﬂﬁ%m__ NRBEEN LR 0 % [(®HD) o] L | M H
_ ﬂ—mﬁﬂﬂﬁmnz_\‘oomm;_— Em.wmﬁmnzs_ocwomﬂ g M“ =T I -
[ 1155L __ _ ﬁ%#_m HQMVFHHEQE m_,omm_ «ﬁ__ﬁmz_ < W% AQ
~EEEW TTH6660) Amn__._:\“__._zm.mmﬁxﬁz eo6 [ | (%) B 2 7 By e 06 |
_ | 7" : Y
a NGT4 W3 || Eo W | W &
| | faal || [HE THRVE | ovnl gy TH aw| |2l SE
. — ‘001 LLN)} R | wy| L|WEE¥BEIO | L 4l —eell SuN ER Eﬁ Ly
Mﬁ.‘fﬁf Iﬁwﬁm_ Mm HE mewm_ 5.6t (| o61)| | 4 HERBOS6! | 8r61] | g6l | szel Em_ | g8l
Ec #-UEsL) ﬁu::\“__.S Lﬁﬂm HEHEER-LDLL) (FBEEE %E Hich- %m ‘EIRY1—3)
WAZE|WA=% WE—% | i 32 O
000¢ 0661 0861 0L61 0961 0G6 [ [0v61 [0€61 0261 0161 0061 0681 0881 0L81 0981

¥ 2T LOEFTFERDRME

B

RRFEEDES



190

I 1960 1970 1980 1990 2000
AT | |
] Lo | (19647 B30 IR PO R RO AL B 55 1980 [ /1981 | 19989 — XFE1E
TOSIBBEEE . 1 (150MH2H, xs0kHeeacH) T 2T (mERE~BM
(ISOMHZT) | § oeeMkmtibCodee eo | (EEERE (WA —
p v )
i gwwa;tmﬁmﬂﬁﬂﬁﬂﬂﬁ)ﬁﬁ S ek GHRSTR
3 = : (250MHz T, *25kHz, *#24CH wx: BB EHLCHEY
ATIbNILT #(ﬁﬁﬂ'tﬂ) 119883% 15 L (+12.5kHz #+312CH)
L TTopBR— A 19785 S AL K 250MHz TSR
i L aNCaE S | e
707 EME - BERE AR ' '
(GE1#0) 1989N-TACSH =
c _ DDI(800MHz 5,
' |1960- K/ — B EhE 1968-/NJ — BEIE 19881DO, | |5544, +399CH) H—E R &L
. | EEERASE (400MHZ7H) B EEHA 5 (800MHzH) NTTAE | | 19911DO -
: > i T — [ —4
] 19678 ¢ > 5 S 19798 T—]  [ioskERBEAR
; AR RRERES | - |EHEER (NTT/IDO,800MHz %
! . 400MHz (NTT) _ AHXNTT: #12,5kHz,%%1200CH)
; : 800MHz#
; TOI0RMRA IR | | |sasice, [los7 % EE |
: (NTT) *+600CH) L i
TOSNEWE EWBEAL 1996 1999 | [2001
(SB21#48) . ' A i} | |EZweb
! ; n=7b-t| |(+3%) | |(KDDD)
] L [Toso-ERAEL 7963 | [1994 | [1998
-, \ | REEAPDCIRE ko | [PDC | [KDDI
: . [(CCIR) PDC vhtl7| |(DDD)
; -. (800MHz | |/7'¥'4 | |cdma
; ) g-mﬂz Mk—=Y | |One,
: i , 28.8
; i-, kbps) ;I;DODU 64kl?ps
ab— * II I. i
TUOANSHEE - EET—FAR ! 1090-H R DIZELL WCDMA 284kbps
(3R '. £ AW-CDMAIRE 2001:F3E
'.‘ (CGIR) 2002V0d?f0l1
i === === e —
= —~ — . ; 2002 2.4Mbps
[ FLe—=7L BT —5aEE) AR 1989 M 23X . 1996KfR ||  |cdma2000
t (20004—ERfFik) || |(KDDI)
| -
_— S k73
I—FLABREAR/PHSHR | ‘98”@#* 2 .
250/380MHz 271 19GHz7 V40 1980 1986 | 1995PHS 1.0GH= B 81 |
YN INF DDIK Hyb/NTTN=YF I/
Fral Fedh TATL—WILLCOM
NTT NTT
| HMEBHBRES | ,' : »
198242 )LHyb 11995 N-STAR |
| VICSGERXAMBAR AR | ? .
| , , 1996VICS(RR—£E])
H22 ARBEDNHXZERE

E A EEERIMTORBEFEIRS  Vol.7 2007.March



L&A — 6L ON0DOD LIN'G 9240 F7 —f TSIPES 14 )11\ - gL "£020d 66002 24705 B IE)'0 08200 & ( F97

| 01if L~ LYNGO-M 2002

BEWKOT LY 2B B(EH € 2R

L= Tl LAlL°01 '829d 2002 20N GGTIOA BEEEOINT FEEE O FITFVYWAOM I T - B F)'6 't'6661 L'ON GIOA TEY— T | "G - ZB 1'v661 ZON 210N TLY A EVEMEEE 2 LZHOG |

[EHEFH O SR EE

TG 260d b | TR H v B

| s(aCy) (984 (T) MBS Y — C BTN ~41661 |

18dd FHH0sH T (R H'E 't-1'5002
M45001 SPEF B R R YT WH

CfLALLEGNC1-—+—C

[ grmmucyAL zi6!

8(FCH) FLA LBl EFE- -4

B MEERWNE L LY TIEeEL |

6:(0AN) (E} &=

4626 YWAO-MM FLEE 1002

Fo- I - H
B—NLoy ) EREF R dHe

e HFIIE LS €66

(s SfEEGa S w2a)
SRR EEEEIA L | RS HEC

FEVEME O WX B IO G E Y H OL3EEI806!

£6100T L% "DOUD | () THYE FH XL WH

AL CX D ATy 7

(CX) s

o e 3t - e [0 o W B gl C YA O X T|

PI—TLFE TROALRE [THEAAL FEDE| BETES—(-HE TiE— A—ALET o e % 2|

MO ~02 MOZ~2E MO ~G2 MO ~GZ MO¥ ~06¢ MOO | Mg ~ MWAKE [[f B EHE

VNAO- BV AL L | EBRNEINELL E E E WY ELEEE
ZHHG | ZHWO008 “ZHDZ ZHHG' | ZHWNO008 ZHINO08 ZHW 008/00% ZHIW 00¥/052/0S1/09/0¢E A FIZHWI %m
(LW FF)A—AOL )2 | (W~ IFFE) ~— ! (WS~ Fh k) a— (W A(WH0Z ~ EFL 7k ) ~— /| (T TAUNM0Z R 7k ) 7~ — /X | WH000E ~ WhH i Ci— [
(ELAE—E PN LECEAE ELAELL EL O£l ELLO0LL EL oLl SE YA —= E LT
~1000) M Fl = (—66 ) Hl — & (SS6NYH—8 (66 L)Y —58 C8veDY M —% | HEHa e 0wy ik | HEx

191

¥ 27 LORMFERORGALRE

RRFEEDES

B



Buifay YIys wnwiuiy ueissne WSND ‘BEE SV T NSO ELLBEFE AU MBI Y10\ NV * (X HE39002)Y R T =1 FE S Y U
‘BuiAey PIYS WNWIUIN Paj[04u0d [PASTHSIN-T " 477 ) —XCAREN INSI- S B O FJENSI-ZUN " B¥E & Y S Y g-1911e) uowwo maN:QON
"HYEREIREYH BUERER SIE8ELHA0L SEIBIES RN E Q0] ' WHLSIELHVNAL ' WHUAEIEESEHEVYNGD "1 L& LL1 20N H

/a\

'\

AN

/\

/\

=
-

VAVAN

~ g} \4/ ar

Y E ; ~ - - N s

I 5 A1 rs = o ~ % L <

¥ _ t B £ 1 I X 1 £

B £ = g} 1 v ¥ E] M 1

Y Fs g - W 2 e \ = ¥ | @O TLYL A

| O | g ¥ | i 4 | ¥ = | £ | [Z]

ZHIN L we'g Mz Wvd wupgg
sdgyg| unGg M0 -G MSW-T E] A
%0811 —& 7 3SOIA sdqf9 woL-09 MwQ | WY/ SO ZHYG8 ZHHG'T 9661 : SOIA| WP YR
1L69Y £N0DTTIM sdgy95g woo | ¥ MW00S> NSdO aaL/vWaL| zHMooe | ZHWO06 ) G661 : NELL SHd
SAPZ 61— R4 :

0 AyLxrLayl | sdpige | whipL-Edh M0Z NSAEE |40 LPVON | ZHMGE ZHW008 6861 : NELL| W£S—K1L
N6 ) LT (ne)]aaM sdQ4009-+9 | Wig—|[s NSdO VINGD ZHWGZ' L | ZHD80/2 200z :| 000ZBWp2 YAEE
AIGLPZ [MUegauoS/ECJLLIN|SAPiy8E-49 | une-In[r | *MO1/0Z NSdO YINGD ZHING ZHD8'0/2 JO02 : YINGD-M NESH
1£L06 (ne)IaaM sdiyg wyE—|\[7 M0Z NSdO YWAO ZHN008 8661 : suQewpd YHcHE
N6r6EY [Puoyd—r/FECALIN| sdpiggz | wyg-I\[r | ($4&1)M2E NSdO aad/vwal | zHige 006 | /008 £661 O0dEER & # -=EE

R EER X wos-0Z Mwol> W4 VYNG4 ZHAGE 05¢/00% 0861 : LO£L]| FEEYN]—C

0 OON X Wy |-Ech MGt [E] vQ4 ZHMGE ZHWN008 6861 : Sov.L-r

0 OON/L1IN X unjoz-€ch | MSG/01/G2 [E] VA4 ZHGZ1 ZHIN008 G861 : WEEX YALE

0 R EER X wyoz-ech | MS/01/S2 ] YWa4 ZHMGE ZHIN008 6L6) = LOAL NEHEEE

0 RYZEERR X wypZ-0lch | M0Z/001 4 vAQ4 ZHMGE ZHWO0O0Y L96] LOLL] SR
A1G OON/LLN — [sdop'g-9'| | ub0z<¥ | MOL/0SZ MSHE}Y X ZHMGe ZHIN0GZ 9661 : |NEGLLEE

OON/HEERE [sdpfz’1-20| wiog<XX | MOL/0SZ | MSd-ZuN X ZHMG'Z | ZHWO0G? 861 : WELL]  (ywdaLy)]
HUEEE | {/swosz| wiog<Y | MOL/0S? W4 X ZHM0| ZHINOS | 8961 : i— T st 3l
N0EEH ICHLIN sdaiyg w009 (¥ EHMT NSdD YNG4 ZHMGZl | ZHDSE/9C G661 - )

0 1IN X wWy0Z-€ch M0Z Wd vAQ4 ZHAG'Z) ZHO0GZ 886} : B3

0 BYEE X wy0Z-€ch | MOZ/0v Nd vAQd4 ZHMGE ZHIN0GZ 6.6 : EE|

0 RYEER X wy02g-€ch MOY Nd YQ4 ZHMGe ZHW0G | ¥961 (EE| SEEOHONUNR

0 HEE M E X WYMO00 L ¥ | MOOLX¥E W4/WY X ZHIN XS 0e6l oy (WEIRETHH)

0 EAE]TT X w000 L | MI00L ¥ WY x 1 ZHYO0 L % 8061 - EF| Sy

Iﬂmﬂ Of) B¥EEYA—4f | FEEE WA (SIFEHE | ELHERE Yo L8805 T | BB W [ SEY -4 TL£Y%

BZOBEFNOT LY 2 E|E(EG TTE

EHIRE  Vol.7 2007.March

]
Gl

ESRVERESELY) e ST OER il o

192



3 | ABMEESHIE ORI

GHO =541 OXRBEEIEY L 2810040
R, W DOFERDBEE ., BRI S KB D 5

BTV TIE, [BEBEWm A - B BiGH I8
DAL WMEE (Vol6 March 2006) Z & &
n7zwvy,

ARTETIZ D AR A O AR MHEE OREAE. *HHk%
B TkEEREY AT L] BRiEsr» o mkE
BANOBIFIZONT, ZOBMEZBR5S,

I3 1 REREBIRBEOHE "

19084F, HEEH 1T, TAER A O MR X 5 %50
Befro$hTERERERZHEZ L. R EoR
KIHEBROR Y 2B L2 (K31, M3.2).

3.1 HENOHTFEREERDBERBE @

3.3 SFEREER CHENOEBRBRE L ARFAL ©

R & U CHEE R IR O KA IR B AE R A3 1)
REICBAJR L7zo MR F 72RO RAERIZRD HNT
Whho ez, PR L BERR TR TERE 0
BTHy, BELIEEEETHY., REOMTD,
ZOMBELZTREBEADP VLR TH o720 O
DUE19154F, HEMLEEEASTE 5 F Thiv/z (M3.3)0

19154 B Tl CRiskil ) . AR (L),
K (BLEWE) . %A (LigE) 25 L. R 6
iy MARS0RICE L 72, ik (ER300m) DOEE
W & %A T RE R A 12 220km AR IE T H o 720 IO
REMATICR & k%2 R Lz,

1915%, HAEHRERFRL T YT L oM TEIEY
DIFHMVERER EH VB S Nz, M S 7z 8Bk

Wik, BREWTH o7

19164F, {5 & 3R A 44 13 M e ik e 45 Pr & Pk
B*%@ﬂbf@aﬁ%%#%ﬁ%%ﬂh(&ﬁ
7,000m). /7 4 JH#50kHz (#46,000m) @& ¥k
THIES N7z

AN L BERHEZ TG TV AREREETH
S 725, SKEERAEIM L2 Tz, RERFEH
VREZEREE-GINCRELTB ). HofEDD
BATIHIOREHRNTHho72h b, RETIEIZETE
TR EHIEREBETELZVE VI MENRD 727D
7R B2 IS, ZE &2 &Ik L 72,

19214 I BJR U 7238645 24 3 e o A5 ) o0 JEU I 3645
FTICIE. BEX200X — MUV O v 2 ) — MR
ZHulE LT, HES00A — FVOERIZHEZMIZL
T VTR &SN, 19224, EEY O KK
400kWEIRX D7 L 7 ¥ ¥ ¥ — v VI EERRER
Gl BAEI R A SNz, FMRIE19274 F T
SN, BRKFER O SCERN % &0 0k E RS E1E 12
KELEHWM L7z T ¥ 27V — MEIZ19824E ITHL Y 3 &
N7zA5, ZOWHICIFEEEIETONR TV D, HiF
DMARERORLEIE. S5 LN A5208%. 5785
FRIZ58R T, HICEE LA e LT s iz,

| 3.2 smsmERoNHEssEy 25711

(1) KIE=EEY AT LOWE

AR FERZFZ T — 1 v L OEEREE D212,
PEPRCTAR SN HABERERH LT B
AT AN Stze 1927 (BFI2) 4EICH T,
1929 (WEF14) AR5 UCEM Z BIIR L 720

ARBENEE D X T LOFHMERORMILAE

193



RHEFORMERTIX6.6ha. SFE D H S13250m, 7
YT OREEIF1760m, HFRKOHII500 kW E W9
EXGEEOBEMETE—NAEBSEETTH-
7z (K34) o ZAZHTEIY H iR 1929412 588 L 726

WA BB AIASE R L2 I, kIS & 2 figyhim
B o, REORERMIMHORN & %572

25, WEREOMBN aEEE LTlbh, AiioH
ISR L7

3.4 LS E250MDKEHNBERZ U A TV @

ZOH%. REIIAKPANBEIEFET 2 &) k2R
Sh, 1941 (B3AI16) 4E X DEEOFRETICAY ., #
kil & oI iR & U TR EREANEH L liay
U720 BFERKBAKT T2 8 LI, K%
BHIOBRHIZZORICR T LEMINE FPETH - 72
A3, 1950 (BAFI25) AEX D 7 X ) A i O KM~
OMEHHRE LTHEAShLZ LIl o7z, CDidk
RSB 2 720 WABE B AL S . HARB
WS, CORFX Y HEEMHD 2, S HIREICH
5520w BEE S, TYTFORYBLZ, %E
BoMmSE b, 1952 (BAI27) £ X ) HORE
RS Nz ok, KREOBEIC B 2 B EEE
fiix e LCTibnT&722A% 1993 CEIK5) 4EIC%E
AL L. 11994 (PH6) 4FICH AR S hiz,

X 35fKiEFEEFRDAEER @

E A EEERIMTORBEFEIRS  Vol.7 2007.March

(2) BEAREOFREZ F#M<CI=Z—ITEY

ERZNEOFEOWEDUGIC, RETOARM L %G
BEWDoTze TORGEHOBBRICEL, BREO—F
W RIERRIRICBIT S F A Y L) OBEEHFAT
b7z,

I FAYOTF L7 v R TH D, REIZP
T H B OBEER NI KERIRO#%ET. 22 Toik
BERBRLEOKAZZ TR SKREL=—F LREMTH D
(B3.5) . BESENOMKTIE, HEK, HHE, a4
VR ERFEFLHROERLZLDENLY) TH-72 (K
36, X137, [X3.8)

3.6 KiEREEFEENERT @

“'I

3.7 SREKFEER (EREEHRE)

M38 1 FrH— LA BRIRTRBERE
TRAREH AR

SRR CEB S ER L EiK L. RiKEEIK
W25, RICCOBEBTHFHEEHEZE L., ML
THEREZ &7 5, COERENRCEELSE



e U<, ZE L7z (5.814kHz) DR %%
HEED, EHLXCZOXRMOREWe Tz =MHmAsL 72
17442k HzORWABRICLTT ¥ FHICED . EEDRN
172km & W) B 284 885, HEBE =EET 5
ik, EERZ2mMOIL VELHO T Y F YR
fibhTwd, REENICIEZ. Z9 LB tE
BOMAGOERME b o> T, BIFIEE S ITHRE
HIOBMHTH - 720
(3) MKIEEXEFECRE] (C—RBZEBE
FRYEIH IR, 8HEoFE L THE S, Bl
105 D1DOE S (25m) OFENIERL SRS T
Who BEWNCIZEMRRERL LRSI K- TBD.
BAES 2 MR R E LCIZENTRERTH - 72
A, REE S h e, RERE4EIAT, G2 5,
C0H)BH1RXF. AR ASBR I BRE: L TRt L 72
[ RS TTRL & | (SR RTEA Ty 20074E4H 5 5
AWERENDE TFETH 5o

I3 3 Eq:'/&b‘bﬁlﬁﬁf_’\@g 4= (5).(6).(")

1928%F I B &y RS DMBHEA~BAT L. BEHK

WCHZREDPMEH SN T & 72 19404ERIIE, Wik -
Wi OWARBERGAS, ERERA CEAL S iz,
(1) /MUEERT 193048593 5 H 0 /8L £ 43 T 23 B #%
S (K3.9). fbi A5 &) % 73 i@ S o kil
A R A o0 B B RS T I 193248 12 BE T, JE
MRS AT B 193341451k L 72,

3.9 /MNUE(ERMEEHE
(RN E 5 U V) 52k (EH) ©

(13.10 SSBiEK*{E# (4.7~20MHz, 10kW. KDDIFT&R)

ANIEEEFTIZ 16m. 20m. 32m D3P &Y ) B2 %
J120kW 2~ 5 40k W DR 3%5 15 B4 & I 10k W O J5 3
HEERSEZM ATz WIhd EETH - 72 (K3.10).
ZN T THEERE TR TV BHAL SUdi e
A ITRAT L. 19344 3 Kk EJG 1 & 051 O 8%
PEREE TWDND L D1k o7z FEWBEOE K
W& D NIEEINE. 19854E IS L 2 ). 20k
19904512 [HIBREAE R ] & LTS Tw 5,

AW, RO Lw ) 7zA0Ehh, RIFTHE . 53E
THRGEDTH 5, lﬂl‘ﬁﬁrﬁg LM AR L7 E
HBLREROERDVH 5. KHMNIIIERE L KT 572
b@@#%oh%?f%é#‘ﬁi$ﬁfﬁb6hf
Who Y IEART, BERARZETOT VT A
SRR STV, Fididshiz (K311,

-----

uunanaasansﬁ#nm

HTHH T ey

3.1 EESRELRAEN (HEFIERREZEDKSMH)

(2) $hTIERS Bk T MR 12 19304F 12500 W %15 B
A% 19394 IC10kW AR KASEA S iz, #ikk, 8k
TIRE19524E I H AR B AL~ Z T kAN 72,
19544F A & BK PNt v IR A S & O 3ME. %
AR D BRF R~ R A S TR B SR AT b L7z
A, MANEAS O A E TRIKIC X 2B AW
WAL, 19964E 124511 L8SEDIEL # I L7z 7,

ZE Gk

() FEHBES TR EEE L W2 V=4 b -7 0—X

(2) HAROHANI00%E, 55 Bk SsEdEs
1M ppd4 (1987.9.25)

(3)  #I%, EfGHES Ga) @ [Thad 2 &I, I
DAFREFE W, EROBEHRAL, pp204-244 (1994)

(4)  [HARFERBITT0SE DIE S & JEBk ]
ERPERKX S, PIR4ESH 31 H R#4T

(5) T[KDD#:% |, KDD#Em#iseZ&HE 4.
KDDIZ VT4 547 pp.l6-336 (2001.3)

(6) 21~ OBEEBSERE % X2 7B,
FEI PR AEAS M af kN4, pp90 (2001.11)

7)  FEEHE— o ZAMERSEEL |, A B4t, pp58-59
(2002.12)

ARBENEIE S X T LOFMEEDRFLAL

195



196

4 | RO T F 1y DIREEH S SR

BEAESABIL L2038 kit R Kk = &
Thh., ROEOBEPYICEE LT, WIRICHIE S 7
FM BB 31k 4 1HREBY - #ERICIREL THr o 726
19494E D LM IR T 1) Z O MR 51 HLHERR
57 v — MR BRI (K FXOV) HEHLE
A BEWERE. o — FLAEER. MIZERES. 718
—IFNVEOHF - ANREH L, SNOZHHD T R
FADRBEE L ZT2DF. 19484 K IE VT LT TF
PN+ Y VRATIRES NS PEARTH S,

|4.1 BEE (S DBE

HADOBEHME ORI Y — € 261513, 1953464
FEIPOHE LM SR o7 A XY ZAD0T Y HX
AL EORER TR 2 BRTET (5 ERE)
D= 2 —ADEPERNO [HEMMEFTH -2
o TEA SN, BHOHEMOEE % i - 720
(1) #eMEEY—E 0@

1) B¥ERE (19534F)

1I50MHzH @D [A 7 VF R - BETHLHE] %2
U 7S AN B AT, 19514E11H . SBEo B40E
1578 A3 BRMER & M AT 70 o 720 19524F 1 H AN
WEARKAME GEOFaE - Ly oA 28
AL E N, 19534E3 H AR IR ILHX 35 X OB X o
PEENT, BV — Y ADRIR I Nz K\ T19584
WO NE. BRIET [84 ay PR BB ORET
BfEom k] 2 L2 - ApB Iz,

2) WIRUARANERE (19644, WRKI50kmDH — ¥ R)

19644%, 150MHz4 % ] L 72 F-Bh 28 e AL AR AN 2
AR, AA CHIE S Nz BRE ORI T
1o 720 BE EOBFEMAE DB %2 IO 4
ZOMMATEE LT E 9 iz #1243 2 5 A1
H LA,

n oW FR

REZP 0B ZA, BO2BEIZHT. BT 53
WRHTEIZA, B, A, BEBRYELAMT 22V -
FHREZRH L T2, BEROELY AGIZE > T
12%0LY) 7H S LHEBOBEIRATL 2]
BAdH Y. WEEWEPLILT 25605 - 72,

720 lEE LTS BT ABED Y — I 5
L EDBPFY I BHZEIToTVLRVOT, DL X
WCIEFHE, Bz ES 2 ThE % 5% o7,

L F150MHza D50k Hz M FE. 325 ¥ A VTR L
720 BERIZZTD D LW LW a2 END X 9 ITHE
i, HM% Y 7 CTHH AR 2 H BRI Y B
A CTHEEIT -7

ZOH%, BlEORBELHLTL2MPMR 2720,
25kHzIH B TF v A VR 220512 L7z, MR ISR BB
BB 24950 0 B 2 T E S iz,

FEIHUAAN RS 7 203 M BE S 5 BB,
Be Lt iE s (HEREE, sC3ed®) . IRy, LY 3k
WRTHR ENS (K41), FEHILE RITRT,

AR ELL S ¢ 150MHzH
EIRAR L BF v XIVAEYIRARX
YBEAR  ERBEDEE
TEHEAR /1 Oy MESHIEAR.

A MMHARIE ZEFEFEIC & 22N
BEEmE  HERARE0%L L
“EISH A L ESF 1 40W  (AC200VIZERE5W: DC48V) .
BER 10w
*Z2hRFIE C KB 1 7dB (Q0EI—-F N TL U &),
BENS 1 0dB (FERA 1K)

ZORIITIEICEHARBREBICHERTL700
250MHz4iF % BV 72 B B 2N HUARIN BB RE 239 — € 2
S N7z WD THEERG IO 720 T ASEA S h 7z,
REWR D[R I, FBREEZIMIHTT
BMOBLAMHT 23— HTREZHRHL722L12&D,
2V =V HRDOEIZH - 72BR T WAL o THE
HBREQWHE S NIz, R RZETEEIZ. 19644512

KETAS

SIG]

:m?lz I
=

[C AT 3]

S 7

s
i

mRERL—-T

.

—

X4.1 FEINMMANEEHXOEIRER (1964F) @

E A EEERIMTORBEFEIRS  Vol.7 2007.March



A L 72 B A, 1979 e A b s hz (X
4.2, M4.3)

1980 4EIC/NRIEREFE. 19814E1C a4 » Eahibk.
19884F 1 7 — FRVERG S — ¥ 2 S hiz,

K42 MMEFRAEMBESEEE
(£ BZ=EAX. £ 2E#Hb) @
7 1 150MHz# : 520x225x1800mmZE : iX{545.
5 1 168 (AC200V/DC-48V). 1964
7 : 250MHzH © 260x225x2100mmZE : 3%{S44 (IR : 24).
2= 1168 (DC-21V/-48V). 1979F

4.4 FAMMHEFZOEMS (NTTFRE)

19884, FIH #H DI K D 728 F By HL#E 5 O Hffy % 35
ALT, MR- gEAL - BELC R R om R
Bl o720 S OFMBAIAER XA B - HikEEE O
SEHAL AT S 7z E By HE G o M R ] AR ) A
(MCS). %5 (AMS) »33bH S h7z (X238, M44).
BB (0] R O B A RSB AS — ¥ 2 S,

ALY, Y AF AT R PO, BB X
b DI - NEUE, AT AEROBK (H144%) o
MEZEHR L. L L, TOREFETOE L THE
BETHHHTEL L) o0l WREBEDOTY
INVHERD T4 FR Y —DH—E Z | A519954E 12 Bl
S, HARYEF2000 . (#370km) (2w 2 i & B 1,
FMEI LAWK TEL LI SZDT, DT
Fu 7 ARV — € 2 1X19984E12# T L7z,
(2) BHKEWRABREFE AT LD

HE)HER > A 7 2 OWFZEIE, 1955FEEH S F D .
19614 12400MHz4i % FlH 3 2 T By s febe A5 i 58 &
M, 196741213 H B 2 e biebe )7 s\ 0 BB HLdEE & A 7
LANBREE N T D400MHZF ¥ A 7 A, HEHF
X FVOFERDHE L Wi EoHBTEIICEES &
ho7ze 1968 (HAFI43) AFEITHE & 7= 1B vl 38 0 4R BR
o, M EoARELGEEMAERITE VAIRBIZH -
72T BT 2 M OBETFE L LTk E R
BB 2 AT AP EEFEANEISEAS N, R
IR RITR T,

*BHEL  A00MHzE (RIS & RER) . *EIEF v %)L 1 71ch
EIRAR  EF v XIVEERTIRAR. CERY -2 KV -
EEHA CEWB D 100W (T 3y &) /20W. BEIR  5W
PSR - SRER SIS & 2B IRTEH

*HEMES - BESER - (61)

23 - RARBIEBURTE | PMZER. +5kHz *F v X VR : 25kHz
REREBRTERE | £ £1x10-7. BHS : £5x10-6
*RpiRFIE  EE D 9dB (BiEMMZE. O—F. TL—12F).
BER/ :0dB (R =T KAy THEERZAK—I)

AR L 0O RNFIRT

TAERE : BEHEINERA7,0008 EMEINA ATHE

1974 (B3F149) 4EH S KB, W HBELR &2k
s CEERM20kmDH Y — U HEK) . —H#132,300%
DEFEBEDIE T 2 TR L 7225, v, Thadsk
W5 X ) R REICHBRT 2 LidhhoTs

TR E R G R R, 25 R INE .
BB HEE 2 Eh ORI Tw b, BIEHE TR
HEAUZ400MHZH . FMASH, 100WEAfat T I v 7

X4.5 #HAKENFAEBREZOLMBDHAREE
(19674F) ©

ARGENEIE S X T LOFMEEDRIFALAZ

197



198

5
LikEE
SM

TC-41 zhR
N1 3 o MR
fit ¢h
HEEE
3
i
W/
ER-41 RC-41
N SRR
RC-41
R Dugl |aa
it ™~ e e
(K, K, AERDA) L R AR) mew | | %R

4.6 #HMATKEMRABGERE Y X7 LEMBOERE @

BRIBFEELITEE L 20WRERA 2 HEE L 722
GREBEPOL DL, ZEREIIEELITI00MHZT
FMEHROZEREISI6HEREIN TV D, ZEHER
KEEIKRRZENNERBIRT 2BEBEHT 5. K
KR AR X M B o Rlis (RRaERERE) L Anak
BT NEMETS2BEEZ AT 5 (45, K46),

SR (X F- B I RHAAN TE S )7 5% & [RIRR 1 et ol it
L BOMARETINT 5 720 O MR R, e
ROETZ - REFHOEZIT, HDHVIFLTOMI—
BREIEREORE S 2 ERRDB 5 LT B2 AT
Bo HHY V2RI UANZA v FRMH LTV S,

I 4.0 SEIEHGRY v AL B—E 27

HA RO AT — ¥ 21219684 12150 MHz
(TC11) @ +—=vHRT. HABEIEIH 23X T
B L7z —Y¥ B E & D ICEH T FEE L
HBNTHO TV 5 720 150MHzA O J 3% 808 A3t
o fazd, 197450 58 L G (280MHz
Wi. TC15, CE15) % PEH. 1978411t ST Sebk i
TFIINVEREA SN (M4.7). w15 HH kIS
X D19874, WM A Y b T =2 - AT A RXEDFG
L. 19904EDEWFF L x v £ — Y F TI6HAB AL,
Vg2t (AARBEXMLEHHMB AR T 28
FRRIC A 5 720 19874 DML T 7 & B TR
TEZHN. 199407 F X 7% FRTE BN
19964F DB F- TR DL BREIL D =D D FIR TR AT
SNz 199543 DU KE VI FIEOFEAL &
Wy B R T ) RIS HEA 72, SIS KT
EAEDII 2z r—Y g vy — vk LTRRERICE
L. EHZHED HRTEL IS L L7280 T
O BERIE TH 5, BMHITHEEOLEEE LTI
N

E A EEERIMTORBEFEIRS  Vol.7 2007.March

U HEIT I BEE (196844 5) MAFED Y 4 Y v
27OV A % W O RIFF 5122 U TR E A%
W3 2 HRE2 o, BRIV AY—Feyy s
5o

G MR E (197844 5) @ 7Y & MEHISIC
sz, BIEERE74XY—Fueyy 72 Ths,
SR I E (19874E25) & BISER D © Dl
HALISHIS T 218 5 B B X O3 5 L s de i & ff
THMREDA v 5 —7 2 — AR AT HRETH 5,
CPUZA L. 7u”7 J LHl#HTEIET .
YRR A (198942 5) ¢ BT FRT & & Ba
5720, SPC (ER7ur g At Kok s
BTHb, SVFIYTH—Y R CBEERMIBITH S —
YR) iz A3 2XETH L,

4.7 EFITHEMBHES
(Z£HBTC11 : 150MHZE{EEE |
CE15: 52 L@, TC15 : 280MHz=®{E%E) (NTTATE)



|4.3 EEEEEY—E X

HBEEF B SN L0E. —2 0k {o
AN—ZYTERELL, PRVERFTH—E R
RS [RY =R #Zodze FIHZEDOHK
RV, IWEBIPRELSHFEOR Y [NV =)
Xl ~"EbosT&7

1970412 H A BB AL BLGBE LN, A EHBE
DO HBFEFEY — X 2R MET 572912, 800MHz4f
ZAMT 2NV ERY AT LOBRBICET L.
FROBEHIZ, KDL ) B THD (X48),

L‘D:J-Hﬁﬁ) T

4.8 tILTHXDIEH

* [ ] EIFENLEEHONS T ) 7TIZHHE L.
F U EBOBRE LT EH LR BREORMEL &
> T BBOEVTHEYBELFHT 2 [ — v ]
ThY. RONTRFREER 2 AHIGHTE %,

* KROFEHZ LT, ZROL—F -2 HEKD
JHW B DD S22 T WL HEBERERLTHHT %,
*BPFCH (N B T7) B D L. WETTHORE)
JRASEE LTV A REMEOT ) 7H SN TR
D TICBATLTH BB B RS 50

*EBG (=3 7)) BEPD 5. BEIR O
i % S HREANBER L TB L DT, BEROESIT &
CHEDFZEE 5,

* [REMD] 2K RSO T, EEO/NUYLHH
b,

(1) NTTRIEENCCOEESE

KE DXV T BAREOEREBK R E»ENI72, H
AOAARGE BT LA IR TRV T HEIFEY —
Y A%1979 (BHFIS44E) EICHIAY 288257, H
AREFEEF L1985 (HAI604:) 4H1HIZREAL
sh, HABEGEFIHKRASH (NTT) 25#EL 72,
FE N X HAREEA., FEEERE SR EREER
(KDD) O % 144K 72 o 723 A3 0 8 50015 ¥ 08

Hifb S, HEE (NCC) KA H - ICBLAMETF
EWCBALTE R, BUEITITHBIEER, R v ¢
Wiz EOBERERE O 5T TH . NCCAHA L7z,

b g5 HE RO HARBMEE (IDO) A319884:12
HH» 5 E#HE T, 19894120 5 5T [NTT
HAROREFRAHHFET X TH—ERAZHAKL 7,
F7219894E7H A HE-E®E (DDD) ZoMlLL S
— 2L CREE Fu—5 OB L2 EEOTACS
(Total Access Communication System) J3% HA
DRBEHICH L72]-TACSHE B — Y 2 % X
y—FER, EVT—RIEFZOBT—E R TR
ML L e, deiEE, ke, MEASNERRL, B
WAL L 72N-TACS hsX%&#EA L7,

HAOENVSEFHEHFREIHARD [NTTHR] &k
EEho—5%0 [J-TACSHRX]. [N-TACSH ]
DI O e R TH S his,

HA#ZB@EE (IDO) OFHFEMMTH HHH - K
i - WEWX &, DDItIV T —OFEMBTH 5 B
(KBR) %ELoX T, ¥ A7 2OHEEHEMEM Rz
DHEFABTELVIRETH > 72, 51T KED
JEIINZ & o TORIEN WG MG 0 B 5GEE MOSS i 2%
P72k, 1991410 12, IDO 3 B 23X TN-
TACSHRX (ba—Fg—7+2,L7T) OEAZIK
B, 199241212 L ) R W7V —F DTACSHAD
u—3 Y 7AHBS . HEA SRR 2 5 72,

29 LTaEmic, IDOF 213t Vvs —RENTT
Lo O BFARRATEBHAY . BE - -1
ADBEFNIGE 572 (741,

R4 BEEEDLIVTERFE D X7 LD LLE

RE NTT HABWMME (ID0] __ ©)L5-% (DD
Hat NTTRAR [NTTAE & NTT:!:EE N-TACS | J-TACS | N-TACS
F1E 800MHz | 800MHz | 800MHz | 800MHz | 800MHz | BOOMHz
Fa LM 25KHz  |125KHz  [12.5KHz 25KHz 50KHz | 25KHz
(4517 (6.25KHz) |(6.25KHz) | (12.5KHz) | (25KHZ) | (12.5KHz)
Frdp 600 1,200 800 800 400 800
PR {EHH 5W 1~5W 1~5W | 1~5W 5W 1~5W
FAn-"v3RE BL HY HY L L L
AR EBWB] +5kHz | +25kHz | +25kHz | *5kHz | +05kHz | +5kHz
—E AN 28 m._mm‘
e ]
—L'ARIA Dec—79 | May88 | Dec-88 | Oct-91 | Jul-89 i 1991

BOffx. oS5 GEEZ MRS 2012,
NTT OB @G FEHM 2R stk & LTk - i
S¥BHILRYPE L. LT, INTTFIE] #
19924E7THE ¥ Z MG Lz TR ToOHN - HE)H
Wamld, B LTREREE, MAFEE, HERE
ERMHL, [RAF—F AV YRV WEmidbdho7z
By Ay PT =2 OREICL > TR T ozl
ERBAEEDBEIE L EICE ), COWHP L L —F—JF
AIKL, [TEVARY =] LLTHNEDTONS
XAk ot

ARBENEE D X T LOFHMERORMILAE

199



iy HADREEY E ARl

MAEBEDEX HERHOBE | ERERET |
:lﬁsﬁa&mﬁﬁmml§ FralDEEEE | SsREKaREE

BEHOZFrrlE — TV ANty
IMBERY UL {17 48 H

[ 2881t S%ﬁ@ﬁﬁlﬁlﬂ)ﬁﬁ//|| BERFrALE |
[ $-t'ADEEIE s X O] {D10%E F 3z H b ~ 14 A8 7|

4.9 EEIEBEARBIRICMI A LD S\ EERHH ©

(2) BENEEFEANORHE B ©®

H B A G 7 5 AR & O S s, R R
EOMEBMBATEIT & EH S iz, AJRBHFEITI
DA 7S B W & AP & R 27”3 (M4.9, [K14.10)
MR ERX O KEESORZE. BLD
AR DI OB & 2479 (K411, M4.12,[24.13)
* 0 D R AR - R IRT R D B E B & OV I i o
CIRRR A, MERIE R o B BLI A 35 & OV Il i o B
B, Rk %2479 (X4.14),
*HEV BRI | R L HE) RSB X OVHE)
B B  o e, ABYHEALE O, B
Tt 75 WEG 0 23 2 L2419 (RI4.15),
BB X O SREE S ORZE, B X OER
F X AN OYE, FEBERNERORN L EEIT) .
FEHICE KITRT

X4.11 EWBEXSEEE () &
EIGEWBHHIHEE () ©©

NTTEEEEEFARET
*BEEEL - 800MHzE: (%15 & R{EF)
*EFRF v 1)L 1 1000ch. @EE © 16-120ch, BE{SHI1 © 2ch,
F(S4IM : 5ch. *ELRY — > ¢ BILT H425-10km
“MEEW | EIFOIEHIME © 300bps. #1 YL h—fEEHR
*F o xIVERE D 25kHz, *IIAERE | 13110 BEMEINE
“R{EH A ¢ EMfE 1 25W. BBENME 1 5W
“ERBLERE | £#/F  £0.15x10-6. & : +2.5x10-6
“FRAN - RAEKEURS © (H8ZE (PM). £4.5kHz
*RiRFIE  EHE D 1108

(EAEFMAR AT L —. 64chE1T7 2T FA). ) ]

BB 0dB (K1 v TERELAR—I. k527U h%) 412 EWRE7L-T>7F (K) &

*STHAE | D10EBE T, QRINGRSTTH (FH) @o
s

ABRRE

—— ERERNBEE oy e
- { ) .

wEE~ |

]

) 1L ATX H 3

= = & RS

mem| # | S

it

& [ PRX H &
% i i
-3 28 AR > 20| H
EARR )| HRE DENWER ||

fninag— ———mumannn | ke R { K BHR |

X4.10 NTTEEEEFEHXBHRE @

200 ER S SRR ORFHLAERS  Vol7 2007.March



Wi

BT

WA |

X4.13 H/R7>T7FZF v o xIIVHARE ()
1zy b (A @

M4.14 EIREHREIEEE
(G&fE « BEE « F v 2R - HEREF) ©

(BT

X4.15 BE/EEFZADIOEHETXHEE (NTTHE)

(3) NG - KBEH (RRESAEZIFIRORII)
198342 /MR ) F B AR A 5 X as A S A,
HEHEAEFEWFhOF—E 2 1) 7ABH LT F
Mc&2 [ZEY—CA] ZBIEL7, L2525 K
M HIROERE$ 2 HB I - FERT BT OF LIS T
ERL o TERDIT, 198 EIC KA R AR HER
FHREWEN L SRFEH AR SNz FEBHER)

MM OfEm» B FHRON =, &7 F1{L, &
MO F x AV R OBATEAL, BERIER TF v+ v
W Z P CHlET s (45— 7] pMEEShT
K7z (K416, K14.17) o

1) v =it
nE EiE 3
AT Bk #4% 700m ~ 800m
42 Bkm
2) €29 —1t
125~ Itry- CRTEE

3) E\MEF 2R
25kHz ~ 12,5kHz - B6.25kH=z
{5 —1) =7

X416 EhEE S X7 LDERBERMER LOHR

AR A; 50kHzIH W
J-TACS I I
25kHz > LBRN: 25kHz
Ah5—
=7
A BA: 25kHNR
N-TACS I I I

12.5kHz T BN 1225k

& 1
y=7

EiRA: 125kH R

e LU LD L]
6.25kHz +> K18 RIN: 6.25kHz

=2 N N N AN AR RN B
y=7

mEw —
X4.17 BAROEROERKDF v 3 ILERE

el V=V OREEEPHITTEHE. HBER
AR AL TR R B0 V=V %327 212T
%L, FHEBAARINIHCLR L, EROF ¥ 2V
BB 2 s 2 L. BB LD,
HICTFHOEEN WD LN 72 )R TH
WCF X A VHEREEZ LTS (4 v 5 Y =T 24
§ 5 L HICR2RE R 5,

|44 7rooa—ruzmeE-

19704 (BIRI454F) IR - THREBE TR 2H
AT EMEZ (EXPO'70) ~HARBBELAHD S 1045
POMREEEDTELa—FL A () EifsHE
é nf: (1),(2).(3)o
(1) 1EEHAROI—RURERE (77-09)

1980 4E, UHEB IR0 a—FLAES (7Fa )
P—E AP HIB SN, 600 BEAEEARN~NT—F
LV AE, W EM2ARE EE LB S 7,

ARGENEIE S X T LOFMEEDRIFALAZ

201



202

M= VIR EIIEEMATA I L E L. 2R
T OKNE & 3RELL o g o 28BN 50T, R 1E150
A— MV, EREIE300X — bV B —Hifr e L,
AR 21X & LCEEZE YIRS TIT 720 KRER
ETH o7 (M4.18)0 OB S 2T D720,
HBHEF L, S VFF v R VT 722G ROMH
A D STz,

418 1;% 00— KL XEEE
(k20— FLXBHEK . A EHEE) ©

@) RIWFFvRIV7ZIERAARXODI— RV RAESE
19844EP B NVFF X 2V T 722 2 KK (MCA) @
I—FLADPEASINA (FF42, K4.19)o MCAKLK
DA—FLZADEARIE, Ny FEy FEZOEER
DY —¥—=ATdH o705 ML - TEAL - (AL
T H7z0, ICAL - BB Z ) AR - ERE D
1731272 v ¥ =2 a— FLAEFEPEH I .
+4.2 MCAARI— KL XBEEDTHERE & MHE ©

®B o =i JUE—=R
T : 75x235x85mm T i% :60x200x110mm
WEEH Bl 8508 & :400g
F:rub gﬁﬁ?:{-‘/;——)
BHEE |me Acioov - AC100V
*
_ =L HE RS
*FEG{ERAE +HEBERT

=L ULHERYE «ENERT

- BR +EBEETET *¥ DI AL UF
B 4 TR “HBEERA (47 B
* T AAIF EERID

*RERT

T

* ST
fEhE R TSR

.

*TEF M F v~ )LiEH

BT iHEH

*) VT —f—F */ AT —t—
1% {5 : 380MHz B 1% {5 : 380MHz

it EEEHA(E  250MHz EEER% (S 250MHz

RIMCHB [46CH Y A —30)[46CHE 2 A H—3()

(419 MCAAXI— KL XEEE
(E:7 E—-ZB FH:V—E-XE)©

E A EEERIMTORBEFEIRS  Vol.7 2007.March

T AN EID LR OBERIE. DL
Z DT ¥ AN DR OB THEPTHIZZED
WEIKTTE2ETHATE RV, CORRFETH
BZMCAFRE, BERICEHBOBMRT v ¥ AV &I
SR, BTV SHUERF ¥ AV E2H Y Y CTERET
2HRTHD, TD2DMWMOIYRAINPEEAR
JEBOBETHAVHT I LOTEL R v &
P A FRMBL 720 SIS EERBAMN ORI X ) &
BT Z HMli ETH T2 Ly MACTRELZVE
W& HBIITRING 2 BB OB 23 S iz,
(3) INEHEIO—RURESE

1985 4 5B AE Tl B O HIC X 2 G AR D
SeY) 0 Ml OBAN X ) KBRS A —H — O BFwm AT
BNOBAHWHREE 2 5 720

INEHR T — F L 2AEFIZ. S8, 15T & IChF
DLELBREETDH > 725, 1987 4, BREOKIE
T/AANENR LR (RFAE) g S h, NET
AN BN E L 7B CThH NI RFIAE L &
D, BRINCER LGOS L o7 (F43),

R43 PNEHREWBERE I — RL IEFDOEHEELLER ©

RE NEHY REERE

=ERH 10mWELF 3mIZT500 4 V/mELTF

18 380MHz y
kit m:25CIMHz mELL
-‘f--\v:Ublll!Illl 12.5kHz
[ FrRIL8 | B2 @iEe7
WA FARNER
BEFrRIL| BE2uVERZZBERIBRORNETHELCE
AT LID 25E vk 196wk Ll E(25E v £
EENE |sgEEERcRnoh. ERICHTOALENCE
iﬂgﬁt IREBRHRAEE-TIE

Eﬁ%ﬁﬁ

19884, NTTIZHF 7V A Y oO/hNEHRD [a—-FL
AKXy Nok] BRALL, 5F CEMEERTY L &
BIZoT-RBEA—NH—FIIBAL, RLITHREMD
B L7ze KBWRRIEZZT TR T /78—, A—23%—
~ =7y MIETHEHSET —F 25T 5h T AHDE
FDE AT V) BIFHEOH T L Z 72 (4420),

B OB Z BOA A — 1OV IR RS CTREI R RIF IR E
L. THEOMWHENTES Y A7 20— FL AEH%
bER L7,

50~100m | 10~ 20m

edaae
i -

ow
“m
L

-

o6
-

-y [

420 /NEHEO— KL XEEE (NTT/Sy &) @



I 45 }—QEEU-_ Bz .

19804EREA SBE L2 d3S ., B IBEIEOW KT
BN AT L EMHENEBRT HENf VTV Ea
=7 YT OERPMRTHE 570 WIZKR—F TRy
AYEPNEZAYE =5, WDbWBES=YFLTY
FNT Y A% ¥ b (PDA) L BE) 7 — ¥ lfEHR & 23k,
ZOLIEMEL 7R D E S Looh -7,

AR T — & WAFIX19864F IZRRM T ) 7 ¥ ¥ D Mobitex
X o ThHmSh, AMAMIZILR L THAR» SMGF
2720

TFu eI PIRIEELE A N—-LTwEILRT
¥, ZOMMT v AV ERMZ I L TF— 7 #ICR
DANDT—FHHOME Y AT 2H%8H L7z, 1990
fEIZE P u—F DARDIS (Advanced Radio Data
Information Service: 4.8-19.2kbps). 19944EI2 &V 5
FEH LIBMOHIHIC X 2CDPD (Cellular Digital
Packet Data: 19.2kbps). 19924E 2 Mobitex Ji =\ % 3 A
L 72RAM Mobile (8kbps). 19954FIZE P —F D
TAM (Two-way Asymmetric Messaging) %5® 3 A
T ANERLE Nz,

(1) RO LUy—=FIVAE ERIT v MNEE)
19864F, 7 L & — 3 FIVERMLREH# A AFER LT
EEBREATV, 198VEICHA Y 7 4 2 7 4 TR &L
REBH 7T — 5 @EEH (BVv7 Eh) oF—¥ 2RI
BT, REATHDHDTT L ¥ —3IF )V (Teleterminal)
TRE ) Wy MR ERB L. AV AT A
. OB IERGELE ¥ A T AT ARy M EER
R — A & O IR & T o 720
(@) FUI—=ZFIWIY AT LDWERK

Bl AL D 5 VIR R 7 — ik HE (TE) & ME#

TF—FORZEAAT) TV —IFVERE (TT).

¥
|

& ]7
|| B i

AHDER

-— . (TT)

A—HF—t 5 —(EH) b
(UG-R)

VATADOHLE o THRET— 5 DM T L Y —
IFVENE O EZT ) REMHE Y Y —
(CC)v Ay b7 —Z7FMEE (NMC)., HRERH
(BC) kUrz—¥+trs (FHMOBEUC-W) 2 HHE

423 7L2—IFLEMB
(£ MH=E. A /N EOSHRERE.) @

I =Y HRTHY ., HHIF838.0125~842.9875MHz,
B8 )5893.0125~897.9875MHz D Ji 3 ¥t % 25k Hz ]
BT L7zo RHIE, EHR20W, BHR5W
T. B#FSK (Frequency Shift Keying) THH S h
7z (F44),

— AHNER
EERIAE

®etwr5—(BC)

|
B

2 @ 1E
B s o Kl
AN R ;
E#EF(TE)

: i Fp—

-  AHHER
#EMBE»4—(CC) a—H—try—(HiE)
— -W)
w7 1oe

AsinuE
MEBWE(TE)

i [ - —
i R - e
B | sRsms| =
G755 T EAE !
HweSHERE ¥ —(NMC)

421 FLEIF—ILSRT LOWER @

ARBHEIE S X7 LORITREDRG(LEE 203



204

K44 FTLRA—IFINIY AT LADEEHETOEE

1 L] BE(E
BREE 800MHz 800MHz
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