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AN OVERVIEW OF RESEARCHES AND APPLICATIONS
ON SPREAD-SPECTRUM MOBILE COMMUNICATIONS

By
Mitsuhiko MIZUNO

Interests in the application of spread-spectrum (SS) techniques to the land mobile communications
The
members of Radio Research Laboratory including the author also developed experimental equipments,

have increased for the last 10 years, and studies have been pursued in various countries.

and have reported the results in some publications.

Nowadays, these techniques have become familiar to many engineers, and are entering on a new
phase of practical use. Its typical example is an authorization of civil uses of spread spectrum by
FCC.

This paper summarizes the researches and applications on the SS mobile radio. It also refers to
important points on the concept of SS techniques.

In this paper, Chapter 2 describes the features of the SS techniques, and Chapter 3 presents the
development attained until now. Chapter 4 systematically describes the research on the application
to mobile communications. Chapter 5 explains code-division multiple-access and spectral efficiency of
SS mobile radio. Chapter 6 introduces SS packet mobile radio, and Chapter 7 describes the applica-
tions to indoor data communications, which are considered one of the most useful fields for the SS.
In the following chapter, the trend of FCC concerning the SS is shown, and finally, the future view

is presented.
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I. Narrowband spectral efficiency

Cluster size Advanced Mobile Phone System Linear-predictive coding Single-sideband
4 6.7 40 67
7 3.8 23 38
12 2.2 13 27
19 1.4 8.4 14
27 1.0 6.0 10
48 .56 3.4 5.6

I. Spread-spectrum spectral efficiency

Data rate
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30 kb/s 10kb/s 2.4kb/s
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Multiple-frequency shift keying 5 15 63 Omnidirectional
Timor 11 33 138
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Timor 33 99 412

DPSK 10 30 126

MFSK 30 90 392 Six 60° sectors
Timor 66 198 824
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— PO (BHHEER
BEHBOA— K9 =7 i Hie it 5Lt v
YRFALEKDaz b & -1 -1 PRREN
B O O W
I ) KEL N L &
G B 8 E—® 1% PPOREN INEW DRD/PNEU

£, BBERINTNE L AR, ZOFEY, SSTERIROLBOBERNTRESN ST EERT.

AT P EDEILTERENER D VICEID S TS
MERIEARNCIEN. Cooper LHEBE LIS —F
BRI, TNTORLEBEHRD, FIFTS 35
SERERACCERETS. £UTC, SERIZTHCELH
IHBBESEHIUTEET 3. e 30y, i,
BEREOERZ/N L TEDICHKETHSE. Chic
L, BEROXEENENELTES.

ATEHFRATRRARZ FVORERBNKET, EDETF
DEMREIAT A ERTERV. T, w5 —HR
Tid, fhoKste, BIZIE, RITF, FPEEOIHEIED,
V- VBN S BEH T » A VEBI (Y FA7)
BUETHS.

WORIC, SS HREBHBHROBEMFIFHSRD
FREBIZRT Y. BFR, 1 MHz, 1€vHizhDE
SEFTREE TH B. FKth Timor & & % D3, Timor O
X#RD DEFVICK ZRERERT. SS HROEPHF
BASRiZ, THicXo4EEihs. Cooper 5OFHEE
YIab—vavickhid, FE0S RN, B

EVOBEBRH ST, MhodI L, HoLrOBEIRKE
HHOTHB. SS YRFLDRLBHIDDFEIL, B
Uy 27 B Uc e VR CEA IR TH 3B 40D
DTH5.

#%1Z, FH-DPSK % 10kbps OF — 2 HETHW
5L, B6EMD IMHz 72D 52—FD K & i3
Y, 20 MHz OFRERVWIES, wrdbicbh 100 OF)
AEZ AT E 5. BULHET, FEEHFRES20
MHz, 10kbps OZHT 1,000 DFIFE#INETE 3.
LU, TOHAE, ZhZhoO+tiic 20 MHz O
SMEB DY TECLERBTERN. v B DR~
VSR ERD BT, WY Lt vOfiRE, —O0
7 5 AZ - D TCEBNENDS. 7 5AE—
DR EIH107 5, Edhic OFIFERIT, HEEHd
SS FRbILIT 100 £785. 7522 —DA X IH10&
DRI, PSRBT, 2hllo & 513,
SS HFROFHE. FH-MFSK 78 5F I ktesitssd
3.
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CDMA ODfgH & A 7 & %2528 T B BIC kT < &[4
BEBB-TW3. 72—V v/ ICHERD BEL, 3
Wid, BARROBESEIC X BHEESLP, Z0HE
BROEEFRILE, XOEENSHETEILETDH
3. ULhl, Thooiriddescsigicins.

JERH CDMA OBEEEIC B 1 3 BFERFIRRE
i, AiRETEVRTFLADRMBICLVRE S D 5.
FCC &, SS FR & R0 FEEFIAZEDOESIC
DT DHERER, BEROEEERITIh T,

5.4 ZE{EFROHES

BTERL, EE2ENMFAEREFBEEEICAV B0
¥#aoRd. CDMA T, #iEZEHIc FH 5 &R
Ll AERMNCEL TN 3.

SS FRD7 = =Y V7 ICHT B 5 4 /35— Vv F R,
EFEBOATELN, TYFFETOMERRELL
. E7, ZOHEGIFFIKEV. ZOHBRIED
AEEREFERT S ik >TELSN, SS HRAM
BHEMICET 2E#LE2 505, FDMA % TDMA
T, BEEFEIRTEL, TYFFETOREEEZT
W5, fEHch iz SS HRTHFERTEA.

—CBEIBER, <M TFSZXDEELEN D I & -
T, BEDF —2{mEDBFIRESRZY 2. oKL
X721 hiT, 100 kbps-200 kbps HRARTHH5. Lic
WNoT, KEBELEESSD TDMA OEHEIZZ0F %
TREHETH S, ChERBRTEIDIC, 1254
PSS A=V F, HBEORBTNVFF ) THR
DEEHHZ1, ULhl, TOHETIREN FH/CDMA
OEBEFITH 3.

EAFEOES HEGEB TRIETERRNEVIEKT
DOREEM, SCPC BEIEETH T+ VA MLUILL-T
ERUES. ¥/, DESEEREN LSI T1F v 71t
Ihea~e, EERESSMEEN—F Y =T TEHES
hooH5. ThbHiIHR SS HREBHH T &, SS
FHROWFHIEZOWEKRDEY, KVEELSOT
55.

BEEROEL AT, REEERIRTRERLY
Pe kI ETx%. CDMA ~OSHATE, HxDa—
FRYRFLELTEONZETEEFAT S EMNT
%, ZEALTHZND LOFEEZREE LRV, &
fo, EOERETNTES C LiIck Y, HFELOHBE
BB TA . B CDMA R DiERZDF % v
25 L OFEICTE 30, JEEH CDMA Tit, [KEHE
PERT 5 Lk BBEREOEREL, MRTHICK
2HbELE B HE S D TERMEMBEEL 3.

BRRERNE TR ORI, YR FLDF v 2
RDEIMICIRET 3. SS HRICk 3IERM DL T
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FOBFE, F+ FVEBERLE Y, FREEEEER
BB, Fi, JEFM CDMA T, Y25 ADEH
ZEARICRESE 313, HEREIc LT, B
TNNREELEE. ChiFYRAFLoDaXFRE| X FS2

CTEiCE .

JERMA CDMA (2, 2D XSic, kv b7 —7 0%l
IR b EEEFROLET, ZOFAMNRES. £%
HERBEINE, LA, X MEIKE->TH TDMA
OFLBERIMS Lhis. =K, #EEK Tl CDMA
THENGBMBBEETORLTVS. 2y b7 =270}
andy, ALOHA DX Iic, HESREE LENHS)
EREL, BENICREELFEP L, 77 v FENT
ZTHHERBE S 0 b av~B- Tz, Fic, 8l

E¥—%, Xy b7 =2 AR EEREINRST, 2h
ZThoRE, Fv 7REDRIKERZ2 S SRR 5 0n
(22)

UL, FH ot 5 —-BEEETE, 53 Th
Nk ST, {iftick-Tid, BED FDMA v 254
LOHEBRLTBSE. i, KFENELENILEENE
#E LB hid, JEFY CDMA CliFEREZEERE 2
fEICT& 358, FDMA, TDMA TitZ 5 i o750,
B oI, BEREHOIDOHBERF v FVEKREL L
ROFR BRSO,

Hml, BXULTOWBREEMSFRNTS, N—Fv=7
LoD S, Fe 2AEOTEEED, F—F&4 4
DH— FNY FRREE LS. JEEH CDMA TOFik
i3, HRZ0bOKHEL, BLeBBRERRSETHS.

CDMA D#MFOBAD T X +id, SCPC T,
JEFICEMICE 2 TaelENDH 3. ChIZBICERHERR
LTHNRNENS G TEL, 2hEFhobRs, B
WONBTNTOFEEEF v €V 7 RIZFbLIRGNIE
BEBOMETHS. ZHRERTEROKSBRET
1272008, BHROFRED, KOS VAT LERKEE
AT FERULEDBDOTRIhER BN CE 2B KT
%. TDMA THREROMEND 5. Wi HRTL D,
DEPBET » FVEREI OHBED T, TEOHEINCS
bETHBLTHGIFXN. 727U, JEFEL CDMA i3
MHHoEMBERAOCTICERT S LbTES. Tk
FEHFT, W, SHEEETOY, BICHESRERET
SIS SEHBBERTLL.

ZEHIC, BEY VeI A FE 74 V2 BD FFT 3
BHEZHAVEE, PROVEMEIOKIESE. LbL, <
v FF T4 EaBERL, BRICAVWOhBEXDICKEN
BRI TR THAS.

CDMA it X 3BEHEE v 27 412, FERERIIER
icbisd, #icEHE CDMA (ZERICGHEY. TDkedEE
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BoOB#ERE P, ER EORBR O ERE-
TWw5. TDMA ic k5B LBENEE S, Yl ETORE
BT, EROMENDS. Mk BEBERIEET
YRT LWED o Tolcd, HEPH EEERRTHVS
TV 3 EMTHEESENRZICHT 3i1IKiE, 2h DR/
BBk Ui hidiz 5isun.

6. SS BENNT v MEE

2y PEERIVEL—2BERLEICELTNS
zhiz, @BED/N—X +#E: (Bursty nature) k3.
IV —2BERZIFERCTbhEDbY TRV
M, —FE BEBEEEE, MPROBVISESERIN
%. FDMA % TDMA RBEXUSEIEIN TS,
Ne2 VRBEICH LT, ©—7 OREEERHRET
B3E3IKTBE, Fr 2 VOFIRABRBEN.

7%y FOEBIIE, PEEEES L SSIESOED
MBELONB. SS EHFiZ s v MBIEICHINCORER
SETRIZOS, FAERE,. B RETERR
Capture 1 (fHOEHET 3/, v tBH-ThH, ZE
ICERIh S BN TH B S, IREIEBOEE, =
DOy FHEBRENICER - TVAE X, EHLbH
HEINB, SSEH0DEA, Capture HRick LD
haz iR,

Fho, TAUFARCHBOENSIERR, BickE FBE)
BECREHTHS. — R LBEHEHETIE, BN
—RPROMBREL, chEe®ETSIC, 12 ) —
TREVHREE S OREMNURECKS. UL, /%4
v MEETT — 4 O#RSE N &, Th e
FEXRVWBAMDHS. SS HRickh, wF oKk
AREMTHERL TENTE, EHET— 2 EENTEE
&15%. DS @ Rake FR®, 72—V v/ ITHLTE
ViS5V aLTE2 FH AXBEHTHS. fuc, F
BEZHI WY, FHEE2ELCVREDBRELEYT
b5.

BI#, EBRICER S h T3 Did, ALOHA & PRNET
2 w4 %. PRNET 20T, EZDDEEB Y A5 4
BXREARATHO LN TS, ELARRERTH 3.
PRNET i3 ALOHA O#3RIRT, BEIAROEEORE
B2, ERDOREEE TOFEREZEOLE, < vFix
RV IV HODRHEENERTHS. DS FRT,
HHRe y MEE 90kbps XiZ 360 kbps fiBkE I
140 MHz (RF < 1,710-1,850 MHz), ¥kZEiciz
MSK ZRAWT\3. ZEERICLE 7 = —Y v Jicxd
L C.PDI (Post Detection Integration) ic & 3/¢ 2%
AN—YFEfT->TNS.

—fRico v FEETRER, EREESNE V& T

BENAETER

%, Carrier Sensing 3% cH 5. UL, SS ZEH
2T IcBAicid, Capture IRICKD, 77 v + Off
LOEEI/NE WY, Carrier Sensing (349" L ik
BEIZ. 277, Carrier Sensing ic kb, #EFEhick
BFEEWEPRIRTE, Vv IV/OH3BETRER
Th3. SSIEETIE, RF OBHEEENETSCE
MT &Y, Carrier Sensing Tit, ENhD 7 v biT
FiE#Moy 7 LTWV3 %2 4T, T 24END
5.
WX, sy bBEDESHET —< i3, XHadSw
FAVORETHD, BETELD bHEFRSEECL-
THbNU T &I, EifRE LT, Fic UHF 0 RE LUKE
> SHF #EERRHSIRT, B0y v b OHED
HCEDBCEBDEEZTHS. LbL, BB sy
MEE DBAR, EABBKEREELLS. sy b
XL BEORE OMEIF ORIBRECLES. B
By v MEEOERICIE, TIERSBRENES O,
SS FRMWENLFERELES.

1B, Ry VEEOREDEE & LT, X
(120)~28)BEF >h 3.

7. BABHBEAOILR

BRPEATHETES 5 D IBVNEH O/NRE I RS
HERAVIGBE ZEABENERE ST, 4%, BR
RV VT, FRBEIER, FL 2SR RRASRT
DLERBFEINTNHZUW9 T h i, B LBE
BEO/NEEPOBER Y RAFLLBEIONEM, &
KB 2MEOE#MOAB LTV S,

(1) REBHBERINTVBD, ORI SIHE
ZZFRT.

2) R~ DIHFFICH U THE L WS 3.

3) EW, THANE, HILBEHBEORALER &
WERGHBRETHV OhBBABE .

CRSDORBEICH LT, X7 b RIS
BREEILDESE. 20, RETHRDEEOHSR
BEFDSHEY D, SAW R EDF/54 ZEHTIC X B/
,ﬂ:%g] Bn-—cm% (121),(24),(135),(138). Z C'@ﬂi :’ =0
BlEBNT 5.

7.1 BABEEEOZELSN

BABEERE L, REBIMNEL, 2V 7H
PEEHTRTON, BEVOTESHEBI/AINL. ©
Dicd, —kobE EHENEE I, FIF TR R
el DB BESBS. Tbb, EXETEESER
BiCH~, EBICE SR T 3EHRESIEEICDINE
FS ey DRETHB. TDEE, FDMA © TDMA
Tl BLODF % ZABTNTVBC EiICE 3. ULk
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W8E EAEWBEYRFL0HE
IR IR/SS RF RF/SS
1. Interference with existing systems None None Large Small
2. Mobility (shadowing or fading) Good Good Better Best
3. Detectability outside the office None None Some Little
4, Range Low Low Medium Medium
5. Data Rate Low Low Medium Medium
6. Cost Low High Medium High
7. Effected by Ambient light Yes Some No No
8. Interception Resistance No Yes No Yes
9. Random Multiple Access No Yes No Yes
10. Selective Addressing No Yes No Yes

L, CDMA Tit, #hZhoFAEZ, FETE%
BATXTHOWTEETS, BiICX3mTEM, mik
TR EOFEBEONE. S5k SS FHRIE, =T
NRRAPT 2=V VIS, HAOBEHOEY, B
HOBOEERTEIFED D 3.

BABEEETIE, DSHMHET, FH ZFEALREY
ThTnizl. chid, 2 X2 T3 Es, 5k
v 7 BEL, BELEEOZBESSBELZ O E D I FIRED
A05TH5. [k treysiigihid, FH dig
HMRICEBETHHS.

F8RIT, BNESVEE Y R T & DY ZRT.
FAE (IR), FAER~<7 btk (AR/SS), &k
RF), AR FiE (RF/SS) OHETHA.
2Ry PVERETS CEicky, Fic#k, v
LT 7 R ADSHEICIES. UL, IR PR T 3.

7.2 E¥EBHI

7.2.1 SAW HEZEROIERT—4 ) vy U

CLTRRBF—42 ) v 7, D ORNKETHE
BohT, HEEDPHREOEGIC LS F—2BE2T
57DDYAFLTHB. DS FREZNF ¢ ZDOHHR
DOI=DIFANTVS. iz, SAW (Empkl) 188
BEEXRAVTESOEBOEELR L L, PIHiERRR%E
HELTVS. TOEBERERNORWEETERT 2L
SICHFH I TV S, ZEBHBFER ML, ok
SV RAF LR, REPHT 7 4y =T VEROY
RF AICHR, ROX S EFIEIED .

(1) ETITTHHREAZEL TEBTE, FHIOLRIT

WETIEL B,
2 kv bU—7 LT, HEALEHICBE
T&3.

DS BREZBECEITIIE, T F AR
BETHRETHSB. TNFRRACEBE 72—V VI IKK
>, {EROWEHBEER, 25dB P EREET 3. Th
EERY 503, XEEHLHRBEEALTTNTE
LIV, CZTRRBEYRFATR, DSHRILE->T

Boh3LFEESEAVTHS.
COHRDERMEZRERT 570, ROL S ik
DEBEHEL:.

F— R HE 100 kbaud

FEE 255 bytes
FE®E 25.5 Mbps

Fv U THEEHK 1.5GHz
FRHN BPSK (DS A3)
B 51 MHz

EEEN 5mW

BhVERIE 300 m

LR BIERI, £ < ODRBRICEYSTH 308,
REENERELTHE, BERRF32E&m8Tx3. 4
ZiZ, 50mW Ol S, 1km OHEATHEATE 3.

FHE BEOV 7 92TET77—LY2THDEIE
% multipoint polling protocol 2\ 5. EZ{EHIC
2 RS-232-C 4 v 42 —7 = 4 ZH%EMH 3 h, HEEH
REFLEUTEET 5.

WY, w47 uF oty p2ERE LICHERER
WTWIh, COHRE, ARIMMEHRERR R~ 1c &
ER LR 3= T ROEENICTHEL, 100ms DO#
BRI 7 » AMEEFEREE LS HILSESE. Thb
DOREEX, SAW HEBRERAVWZER GB12RD itk

W SAW SAW
L0 s [T | e [

|

A

1 ,

o—A N - \
S
1. 1
¢y b [M 4 &| [RSZC
]ﬁ ImERs I

#H12B SAW HEABRERWREART - 2 BIERAZER
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0] 37 -3 g

ZEEER, 350 MHz @ IF [ESicE#ash, +EE
BEEEINS. F—413 DPSK £3&h, £0OFER
12, HHEEHNO, HNHNESAEEILTE LR 3. R
ic, FREIC 1w MED SAW BERICX > TEIED &
— vV MREERTS. EENEERREROBRER, +
» ) 7T ORABICHEN BN K 18, RBILBEIEERIE
EXEETX3CLTHS. REROH A, HEY—
7%l & Uk 2 s ORI TEEGEI NS, C
DE3ICLT, TNTOEKOBHIEZERTED,
— 2 VDEEBHTTF—4 ¢y FOBRERTS.

I BRI AGC v — 7 DBABERTIC & - THI
RX, COXBETIRI lms TH3. chizf—Y v
TR 2EDHEADR v FT—7 I, BHEBETH
3. #—Y v/ OEEI50E/H THS. SAW FEEESE
Ic & - T, PIiEkEREE 1/100 ) G 4 T &, 100
kbaud DF—2HET Y A7 L52ERT 5 &0 FHE
iIcig -7z,

7.2.2 22— F L REFAmmRES

NTT T, 2—F L XEZE~D SS HROFIFICD
WTODERET-7.. SS FREFNBDIT, BTkt
ETFBRECBLTOENSTHS. EUETLEYUTIC
~7.

BEE/FEL ADM (EIGT V2 EHR)

F— 2B 32 kbaud

e 127 bits

pan=rdiy 4,064 Mbps

Fv ) 7 HEK 2.20GHz (T Y ER)
2.18GHz (Ev[ElgR)

EHAR BPSK (DS =)

SV 34w

F7, ZEBHHMZT - fc & & DL THHEEFIA
EZMAHER Y IaL—Va Y TRDBE, PFEws
WS GHIE, BN TaESRIAEEEMTE, 3 -F
VRABEZFEO XS BEANEEIC, SS FRMBELTH
BT EBHELMICIE ST,

AT & T Td, ZENEREREIC DS FREAVZH
A OBEFRABTHOH T B U,

%7, BEBIFHTHHEEER SSFH2 £Bick 3
BERT — 2 ERERET - /1.

7.2.3 HEIEE Y X7 4 OBEE I

BARGEEED 7 L— Y OBEFIEOIDIC SS X
BAVSNTNS. BFICHD, MoBECTEE5L
I WisEhs SS R OEETH 5. FSETED

BRFRT FR

TiRT.
F— R EE 10 kbaud
"HEE 127 bits
HEHEE 10 Mbps
v I TEEE VHF, UHF #
AN BPSK (DS /=0
XEEN HE
Bh{EHEER #7150 m
8. FCC n&Enm

FCC 1319794H 5, SS HFROEMFIRICET 3t
2fF->T&7. 9, MITRE Corporation i, FW/E
ZRE L. 2 OMREBEI, 19814FDEE, » —H—
PiEE%E, FEZC, SS HFROFAKICDOTO
BRERDI.. ZOBBSEHIH, 198445 AicER
LDEBEAZF 1, chic#k 3%, FCC I219854E 5
Aic SS FROMAHIERERA L0 -10, PITFIL,
TR E AT OMELHET 3.

8.1 F&ZLRE

19846Eic FCC hoRFE NIz SS FROFIATEKIC
BT 3 RELEROTH OERRELEET 3.

(1) SS A:Rid, 70 MHz Y LOEEROREIT, #i#
EHICHBR LR ERTES. KL, BEORREE
(ISM band : 902-928, 2400-2483.5, 5725-5875 MHz)
ZROVT, XEBHEHRT 5.

(20 FH FROEA, 0 LORAEEERY, E0FN
¥ 1 BN OGRS 51, HTOBRBEEROR
HEBHAEBRTES. KL, TV 7+ 2V EERBHE
BEERVBEARBEHEZELL 5.

(3) DS HRi, FERATHEARTEENIC 5F TS
B, TV ~OFHEEHEIC, JlicHEEEEED 3.

&) (UTh~7- ISM band Ti3, EEBHEERLI
V. COEBOERECOVWTERICE R 2 kT
5.

(5) BTZicxt LT, #EEkE, WTEHES» 5, Public
safety band ©D FH KU DS OFEF 422D 3.

(6) #35 SS HFREMERDOESR Y 27 4 & LA L
A WROVAFLMTHERIZCLIDVES. &
¢, Public safety radio service it L Tl3, Hiff
EEOHCTTHERMRICHZ 2L 5icT 3.

(7) wireless data terminal {3 SS FROBHE B HD
M INEHH THB. % /o, wireless microphone
% cordless phone dFRENHFETX3.

8) SS EHOBRBEER, HROFETRAETE
7. ZCT, SS EBICHIET X 3REE ORELR
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BTN 3.

8.2 MAEETRNOEE

1984FEDFEER~NDOEEICLE &, £ DH A,
SS FROBAMEEDIRK T 25X 3 C L2ES
U, BEMEBHOEY CI+HEET 3T E2BAT
N3, ¥t £LORIEER, CoFRBBEvALN
TR EEERIC, WEEPTEHHFERDT R A
VIDELNAET, EMEEEICTTICEEFELT
W3, BEOY—ERE SS HFROBREKE ST 2
CEICEH RA LT3, BhEERAEREZHIET
hid, 1BEAERIRY. BAMLERICHT 2 T4
v FEPYTFIGRT.

%R RCA, GE X2, SS HREELRTHV3S
ik, HED TV BEORENAKkE  EFT3
CEEREHLTHS.

COMSAT, STC, ATT 3= 7 o FERP B8,
HEBEY—E 28, BEFEHOESCEEERTP
T EERLRELTHS.

KET < F = THEEEEIIZ, K 142-146, 220-225,
420-450 MHz 05 TBSBEFT 2 L2 BALTHS.
TF o TEROZ WEEHTERINWTHE L L,
LELITRHBAE D LY OFNMEEEZ ->TVBC L
ZHEBHELTEF TN S.

T4 YL RF—2HEEKELUTHNSEES, HP i1, i#
%€ (33 ¢V/m at 3 meters per 4 MHz) icHE~XT, 10
EOBHOMEE ERNTDS.

HP Off->7c#+ ) 7 & SS v 274 ORBRICK
D, ZOHRDIEEICHEETH S LBADITIE- T,
ZOFRH, AC BHED LEHETKEL, PV RDS
BHBHBINTOBERSBEVARP, ErO—XHEIC
REINTHBRY, hod—E Ricid, BLAEKE
AEZRN. COVYRF AR, 200MHz UTO++ )7
AR oh, 2hllETiR, BESERDTRE(AL
3.
BFIEHEICOVTRE, BEDET A, BEAEIVE
VY RHBESNTOEY. ETRESREHEICT &
72EVIATR, BRE—HLTNS.

oOMDI—F UV RBED A —H1iF, SS YRAF4LD
#ERiIck b, 900 MHz #ToD, 2MHz OHHOER
DOFEFENARFNCILZDTRIENODHEEZEZTVS.

8.3 FCC #38 Part 15 & 90 [CED XRRT bV

HEHR DR

LEBAENIDR, BREHE~OERAL, ISM #
BTOERATHS.

8.3.1 EEmgicBId3 SS A

e | IFEEHP I T S, FH 5% 2W DI
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DOHATHERATES. DS FRREDSITIR—BiIcaS
NTHREVODT, EAMBTIRER L, BEIRICKELRE
Brofire, BERPrEeEEcs53.

8.3.2 ISM XY FT®D SS K=

BRORXEBENT 1W DIRicEIRsh 3. #HE40
ED 100kHz DESHH, FHEPEOBRKL VD FET
BEMADOED 100 kHz AOEH LD b 20dB (EL 75
FhiZiE 580, SS Y2740, IOBKRITHLT,
EABFESEZ TRIESRKRD. 5T, MOARE»S
R AGEEHFALTFNERE S0,

FH HRRERAV384, T5LULOEFEKE 25 kHz D
EORBTHORTNEIE SN, X5, EOREEK
b, 0BORIC, 1/4 BYEEFLTIK 54, DS
HRDES, 6dB HEIBIZ, 500 kHz Pl hidis
AN

COMSAT 5 5850-5875 MHz D [& i B IC
FHEE5Z 2BNNBH 5 EOBRANTLDOT, TOFE
B L.

NTIA & GE i3, &K% TW icLTd K&
Wiz EV-TWS. UL, GE BEIAELT,
FErobIBERBINTVELIBEEVYRTF L%
BFTHE. COXIEYRFLH ISM NV FCER
WiclEbh & Siciss s, ISM ¥Eh S © T
BERINBLIICEEnbLAKD. COT kiR, A
ROBEELPARORELED, HLOHLDBERE
ET zhdahiiy. ZOEEZERELT, 48, &
H71% 1W DIRIEIRT 3 &ic L.

9. SS BEBEEORELRE

9.1 RFEFEE

ZCETRABRTEKIIC, THEOMIT, BELE
B8 SSBERKEURBERT .. LhL, IKSER
LT BICIBRRT N SEESEO»H 5. UTICHREE
BEXT 5.
(1) SS HFRD/—F v =TI SAW F/54 REDYE
BRFOREDDH > T, BINHIICEIMIEDTERL, BAE
ALV THTHHMERTRRICI » T/, £/, EEY
BIOTRES Y Ve 4 ¥ SHERIN, FH dEFRITH
WTRIBLE->TE. UL, £EI R MISBROM
ETh 3.
2) FH O v Evises — v, 8Dl d el
ORI, kI BER —REFHOESL
PESMENELHELRTH 5. KT SS FROLE

MR A D U REERO—REEREMBHIF S h Ty

3.
‘Shanon i€ & » T CHBEERT 5 EickD
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WY RMOLTHNELTEBTEIWR I N, SS HAD
ZofliciEh3. UL, SS FROX D ICHEHRER
LILBEREESWT 2 HFRTR, WECRRASHD, 2
BROTEEEEEICEE Y5 2EFMLITE bR
Iha.

(3) BEDECT A, SS FREMFOBE Y ATFLLD
CHEEART 5 &iKid, RABRMBEZL.
BlLTi THSomED,O+AHSHEBKETSHS.
(4) #EHFROEEL, EREARE, BRFSOEYT
ZORIBUBETHS. ¥, BEHE SS ESOE
R OREESEORN bNETH 3.

(5) AUEAEESCTIERENY CDMA o04£2% (FULL
DUPLEX) BIENTE A0 EIDIC b BHESFHINT
3. ZRAEEOER O &L S IRERE T, —fRicid,
RA[fELZZ 5N TN 5.

9.2 SS AXOWMBEHEDOREFICEZIA /8T b
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ADM : Adaptive Delta Modulation

AGC . Automatic Gain Control

B- : Binary-

BPF : Band-pass Filter

CATV : Community Antenna Television
CCD : Charge Coupled Device

CCIR  : Comite Consultatif International des

Radio Communications

CDMA : Code Division Multiple Access

CSMA : Carrier Sense Multiple Access

Cw : Continuous Wave

D- : Differential-

DES : Data Encryption Standard

DS : Direct Sequence

DSP : Digital Signal Processing

FCC : Federal Communications Commission

FDMA : Frequency Division Multiple Access

FEC : Forward Error-correcting

FFT : Fast Fourier Transform

FH : Frequency Hopping

FSK : Frequency Shift Keying

GPS : Global Positioning System

IEEE : Institute of Electrical and Electronics
Engineers

IF : Intermediate Frequency

IR : Infrared Rays

ISM : Industrial, Scientific, and Medical

LAN : Local Area Network

LPF : Low-pass Filter

LSI : Large Scale Integrated circuit

M- : Multilevel-

MCA  : Multi-Channel Access

MSK  : Minimum Shift Keying

NTIA : National Telecommunications and Infor-
mation Administration
(U.S. Dept of Commerce)

PAMA : Pulsed Address Multiple Access
PDI : Post Detection Integration

PN : Pseudo-Noise

PSK : Phase Shift Keying

Q- : Quaternary
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RADA : Random Access Discrete Address
RF : Radio Frequency

SAW  : Surface Acoustic Wave

SCPC : Single Channel per Carrier

SHF : Super High Frequency

SIR : Signal to Interference Ratio
SS : Spread Spectrum
SSB : Single-SideBand

SSMA : Spread Spectrum Multiple Access
SSRA  : Spread Spectrum Random Access
TDMA : Time Division Multiple Access
TDRS : Tracking and Data Relay Satellite
TH : Time Hopping

UHF : Ultra High Frequency
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