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Shadowing Elfects of Common
Factory Equipment (1,300 MHz)

Shadowing Elfects of Common Factory Equipment

Obstacle Description Atte(:;;?llon
2.5 m slorage rack wilh small metal parts
{ioosely packed) 46
4 m metal box storage 10-12
5 m storage rack with paper products
{loosely packed) 2-4
5 m storagé rack with paper products
(tlighlly packed) 6
5 m slorage rack with large metal pans
{lightly packed) 20
Typical N/C machine 8-10
Semi-automated Assembly Line 57
0.6 m square reinforced concrele pillar 12-14
Stainless Steel Piping lor Cook-Cool Process 15
Concrele wall 8-15
Concrate fioor 10

&3

IEEE Commu, Yagazine, pp.15-24, Nay 1989
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D 3%UT. bL—XRI& MaxHold DEBHT T, BE#HFAYELTHNMKEDES
D 9% HiHIEZBIET 5,
4. BRMDRABREEZDHME
ERARERE O TRERS & EREREA., FARIERN (2400MHz~2483. 5MHz) =
IRFE->TWBIIFEMT 5, REBEAEIT. JNFELEERERF Yy RILOE—H K
RBOEFSIZTODVWTARTFHFZAHWTERET 5, TDEE. SPAN (X2~ 3NMHz 2.
RBW (& SPAN @ 1 %F2E T 1 %% FEI S %L (20~30kHz) . b L—X & MaxHold @
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F 0 RILOD 99%EIIED L IRE KM E RT3,
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- : » - -
."xh'&}‘.&%‘f’l‘.m ,_;,g.‘,‘.; *’,50%; ’ a QQug, Qa5 i. ‘
. > : ' ] !
83.5MHzBIR | | et Ly |
R o : Pl 2400~2483.5MHz |l
= LA e | I RiP &
L | Y
' 4 \ H
11}
' id A
aises =

18 BT O AFEARBFRBOESE (BHA - EXM)

. XREOREBRAEOHE

BADSH B KBFERICHIST ZRMEEIED 5N TR,
(2) HBRAZEDRFER
BRI DELERTTIE TIX, MImDE—F v RJL (IMHz 18F2E) DBRIFEDFR. SPAN &

2 ~ 3MHz T2 RBW (X 20~30kHz £ BAR K Y IRWRERMHE LTS, BRI,
FRBHRYEZTLTVEF Y RLNIARTEENDS LS SPAN Z£/5< L TAIE
5. ML, ERABKBDLRE TROBKAFTZELYVIEREICAELTWSE
DTHY .NF v RILD 9% FEHIBED FTREKBOBEERVVEKRF v RILD
999% F R D L RE KB DB EMENERM LAR— MMIERE S TUONIE, BRINEE
AEBRT— 2 ILERMEEEAOND,

3.4, RTVT7AREHNISFERF DEE

(1) BZ& - B - REIOEBRAZEIZDONT
FKCTIEMARBRTEREIND Z EMNFIHREL > TNVS,

ATYT7ABEG TR & TAE] O 2KRETAET S, ERI ITFERS
IETMN, COB, FREZE-THEEEIZTOEFZRERLRET S, M-
BAF. HTT MRE] 2FMT 5, ATY 7REED MER] BORESMHE
FRAIE] BORTEEHEDENIRDESY THo 1=,

MER] BOREEHFIZONT
‘RBW [ZDUVT : FRKIFEARICLEERT RBN DIEN/NE WMGELH S,
BRRE—FIZDOWT: BB AR & RBHRIZ Pos. Peak #8iK . Kk E (& QP/Pos (1 GHz
L)
-Pos/Avg (1GHz #B) &R & LTS,
FRIZE ] BOREEHFIZONT
“RBW [ZDUVT : BRKIFBEARIZEEART RBN DIEA /N E LY,
FRERE—FIZDOWWT: BARTEYUIILE—F, BIIERIS HEERE— K, XE
[ Pos. Peak 1&5% X (I Average &2,
c RNVIZTONT  BUNIZEARER L TERED, XEIE 20z FiEHIENEEE
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(2) RERAEDREER

KR CIEAERFORBRIIMSABRTERINDIZENFHREL>THEY .. B
KXTORIEME (EIRP BfL) ZAAXDEMBETHIAEE (BEHE) (THRET S
f=®IZIE. 7oTFORBERNIBELL D,

—{RBICIE. 7T FTIEHEAORRBIZEHLE TEY AT =H. FiENTE
HEAEY FZFEBIIETITEEEZLIONRYTH D, ZD=H, HwEROT7 >
FHHBERANT., BENORERBIODVWTC T VT FIEFTOEHBEIZETRT S
L. GHEICERT 37 VT HRABIERLIYVSHD ) EROEAEL Y L@
DIZHEBDT, H#ENOTUTTOREERLVLELL S,

MREEDHE L R— FMZIFLUZBEBRNEENTVWVEVWI EARETH D=0
BREIIR#ETHD,

Ffz. ATV T7REHD TFEE] BORERH L THIE] BFOREEHDEL
FHFEARIELID., —FOMEAZEERETSHIZLITRETH 1=,
UE&Y, MAREABT—2DFRIIRETHS,

BH. REE—FIZOVWTIE, BITORBRAEERTE LIz BRFICLNBIESRIC
BERESINIEENSELRCLIZCEBER. RIS BREE—FZE0EEE §5 2 EME
LTHD, COE. BEHEBIA —H—OERAHEEO - —XZBEZ. 5lEH
EHUTILE—FLAREET B,

3.5. ZhRBEHDRE
3.5.1. EELAN[CDOIVT

(1) BZ&E - EM - KEORERGEICOWNT
7. BEOBBGTEOHER

EhiREHN (FHEN) ZAFEL. IBHRFAEICEBOEREAICH L THSE
REATHSIHOZEEMET 5.

ABRFIEE. ORKRENZEZSEZAIBRRBMEDDICART D IF 7 4)L% (RBW:
1M z) #@BT2BHE/N\NT—E Y TREL, QAEEIZHIEME (RARTF
DIF74LAOHMEICEDCE)ZEEL. IMHz H-YVDFHEAZFRD D,
QN—R FHADFZEIF., S EITEERBE (WN—X MEERB//NA—X MRY
B LUEE) AHNA—XMAD 1Mz H1=YDEHEHERD S,

1. BMORABRTEOHE

- PUTTIHRIZBITAFEHEAZREL. RRKOEHEHEIZCT T FHEEM
25 L TEHMEFEAEHEN (EIRP) 28HI 5, BEH LI EIRP AEFRE (L
RIEDH) ZiFEELTWANEEHET %,

- HERFIEIL 2 %&4F (Option 1/Option2) MFH S A%, Option2 (LEFHEA S h.
FIREF L DG, S ZTlEOption1 ##&aEt L 1=,

- Option1 Tld. DARTZFZHUVTRMS #KIZ& Y. 2400~2483. 5MHz DFEI D
10kHz TED FL—RT—H%EROH, EL—RT—2 DA EEZERDH B, QN
DJ—t B ZAVTEN—RXRMNOENEHEZAEL. ZDIDHKEIZT
DTTHEBEMET S, Q@7 T FHHABEMELE-EAFHEORKEMNS.
L—RT—2DAFHEZZLSIE, 10khz CEDWIEME (=-D+8350) & L.
FL—RT—RICMZBWBEETI. OBEZD FL—RT—F2DHMN5 1Mz
ERDT—RERLEDOE. RRELDEZ 1Mz H-YDEHEE (EIRP) &
ERP

. KREOHBRGEDHME
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KETEH. FoTTRICETA2BENEELTAEL., 358 E (LREDH) %
BLTWAHIZEEEMET 5,

. HERFIEE. RRF7F0 RBN % 3kHz~100kHz DEEDBTHEEL. FL—X
T—ENERKNENGRIEEZH-TET RBW £2HHTNE, HBMEEZHE-LEE
DEL—RAT—EDEKXIEZENEE dBn/+kHz  (+kHz (FHFBEZE L -ED
RBW DfE) &9 5,

- BIERDORARTFTOHREAREIE7TEE (No. 1 ~No. 7) HESATLSH., 5
EDFHEELR— M ENo. 1 Z2FHT B0, CZTIRBZAEICODNVTHRETLT=,
ARTF D&KL Peak E— K, FL—XI[E MaxHold £ EL. RRKE—SEH
TS S,

(2) RERBZEDEREHER
7. BEUMIZONnT

RN DELERFEIL 2 7858 (Optionl/Option2) Hdh B A% . Option2 [FIEEBA Sh.
FIRASBEFL DN, T Tl Option1 #H&ET L1,

— BRI ARTFIX ADEBDIF 74 L2 BBREOBHFRTEEE T HH,
IF 24V B IXERTIXEWNEHIF 702008 (flE LTRBW: 10kHz) I28H+5
BAHIE. ED 10kHz HI=YDEBEHEEMTIXAEL, ZD=H. BAR-F&E B2
A IAEEEEEL-HEFITo>TLS,

BARDRABRAEZTIE. RRBEHZEZASBRAERMETDLIC, BIERD T 4L 4HEFHE
ZWIELT IMHz iEH-YDEANZERD. TOBHEZTICEBD/NN—R DI
BHEZEHLTWS, —A. BRINTIEH. BEADN—X FOBLh o REFEHEALK
EVWVN—R FDEHEAZRIZ, AIERD 7 1 LAEFHEDHENSEN S 10kHz B
MCHOBWEMBEFEHLEHLE- 100K, > FoDBEEOHMSHERKRELS 1Mz
BH-YDFEHENEZEHLTWS, MEBEITAERD 74 IILAEEEEESIND
RCRIZETHLIN. N\—XNELLDFEHEHIDKOA. IMHz H=YDEHDXKRD
AH. TNETNTEYREMENKRESZFETHS1=6 TBINDBIEEILEARDRE
BLE] &5,

UELY, BRINDHERFAEF., BRDHEEBRAELERAFULEEZEZ NS0,
RINEEADEESHHERIERRAGEEZ A bN D,

4. (REIZDWT

BADHBRALETEEYNENZRET 5—AH. KETRHERXRE—VENZREL
TWaSH, BREXRETHAERENRGZ DTS, T, RICKEDREREZ
BT SEEICIE. dBm/*kHz D5 mW/INMHz AT E AR E =AY, —A%AIIZ OFDM
AXDESGT5y MERIRBBFEDOESICENTH., BEEIL RBW % 1MHz [25%
ELE-GEDREELYKRELLGD, CORE, BROHBREZ=ZHEBT HA6EME
A=A

FoT, AERNENARLEDEENCKEREERBRT -2 DERIIRHTH
Do

3.5.2. BLEIZDIT

54



(
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(

7.
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3.
(

7.

1) B&E - B - REDORBRAZEICTONT
BADHBRFEDHE

BADBETOREBRAEE, ZHREN (FEN) ZAE L. TEREEICKEH
DERENICH L THFBRRENTH AN ETET 5, BIEAEE, ZHERIHEFIC/S
D—t U ZEGELIHNBAEZAES . N—X MHODHE. EERERM SN
— A MADFEHEBENZRET 5,

. BN DORBRFEDHE

ToTTmICHEFTEFHBAZAEL. RRKOFHENEIZT T FFFZM
ABHCETHMEAEHESN (EIRP) ZHEHT S, FH L= EIRP AHFRE (L
RIEDQ#A) Zi#EELTWAMNZETET 5.

- HERFIEE. BARERRICHEBRRRICNT—t oS ZRAVTEYELZRTET
%o Tz N—RXA MHADGEF, BERDN—X LOFILLERLFHYENNKE
WA—R FEEIRL TEDFHENERET 5

REDHBRFTEZDHE

- TUTTHWRICB T ARRE—VBAFLERREHNENZREL. HFBE (£
RIED#A) Zi#EE LTSN ZETET 5.

- HBRFIRIEX. NT—t Y ZHLS Method PKPMT & Method AVGPM @ 2 F&AY
#%. Method PKPM1 TIXEAE—2 ES. Method AVGPM TIXFEHEHN (/N\—X
FHADZEIF. N—R FEERHRERICEFLEHEN) ZAET S,

2) BERAEDOREHER
FRM [ZDLNT

BRI DERERAETIE, EftH W DIZE . BRERKRICEFRRIGFIC/ANT—E Y
TEBRELIEHEBEHZAELTEY.,. BREFAFORERAETHD, -, N\ —X k
HADZE (. ZRRIEFIC/NNT—E oY ZEGE LERDN—X FOFEHELHZ A
EL. RVREWNA—XMOEHEBENZRIEELLTEY ., BRERFL LD
HETHD,

FOoT . FRMEEHART — 2 IRMBE~DEESHHERICERTIEEEZEZ OGNS,
. REIZDOWT

REDOHEEFIEDL Method PKPM1 DIFE. RAE—VBENZAET 5. BIEXMR
DEENARERLG DO, BMBE~DESHHERIERIR#ETHS,

—h. AEEFIEA Method AVGPM DIFE. EEFE/N—X bFD/NT—E Y TEY
BHZAEL, N\—X MEERERNICEIT5FENENZEHLTEY . BREESH
DRBRAETHD,

& o T. HERFIEA Method AVGPM DIHE. KEEEHR T —2 (IEMEE~D
BEEMERIERARTREE A OND,

5.3. BTIZDWZT
1) B& - B - REDORABRAZEIZTONT

BADHBRFTEZDHE

BADHBRAEE, ZHRREN (1MHz H-YDFEHEH) ZAEL. ITHHE
SEICREDOERENCH L THBERENTH AN ETET S,
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- RBRFIEG. AREAY ELTREOESISNL, AT—k HERAVTHE
Li-BHE IS I TIRET 5, /\—X MHADSA . EERE, 5/ —
2 FAD 1z H1=Y DERBHEELET 5,

1. BERMORBRAEOHE

- BRMDERERAEIX. TUoTTWMICEITHEHNEAZTRAEL. XRKOFHEHIE
7 oTFHHREEMRA S ETHMEFSEFEN (EIRP) 28HT L, BEH LT
EIRPAHRMEZHRE L TLWAShFEHET 5.

- HEFIEIX. BRERRICEESAY ECTREDESICH LN —tE Y%
AWTFHEHNERET 5, /N\—R MHEADBEE. EHON—X FOIALE
LFEHBEADNKREFVVNA—RMEBRLTEOEREHZBRET 5,

7. KEORBRAEDHRE
- TUTTHICBITARRE—VBENZREL. FEREEFHRELTLEINEET
ﬁ;—tﬁz%llﬁt LTIE. ARTFZHAVTE—F ¥y RILTOEGHNDREDES
DERRE—VBHZEAET 5,

(2) HABRAEORHER

7. BEUMIZONnT

BRI DERERAETIE. BRERBKRICEAREAR Y ELVTREDESIZONT, /17
—EUHERVWTTHEBNZAET . TOR. BATIKILRFEETREL. 1
MHz &1=Y DFHEBEAZEZFELHL TS,

FROMNEERBR T —2 (220 T, Ry EVTRRBICE T HHREEIY— T,
1MHz 1= Y DFHBENNDBRBICHEGILEFIEHIEZHEZE T E HI5EI1ZE, B
HEABR T — 2 ORMEE~NDBEAMHEE~DFERIITETH S,

1. XREI[ZDOWT

RKEDHBRAETE, E—F vy RILOERHENKEDRRE—IVBHEAET 5.
—7A. BRIE, BREARYEVITKRED 1Mz H1-YDTEHEHZBRET S, D
FOICHARERETHBERRDEERNRG S0, KEEERAR T — 5 OEIE
HEADBEEHEHEE~NDERIRBETH S,

BE. BEDHTE, RINTEASNTWESFEND—DOTHS. ARTFIZE(R
SN TENBEZRAET S ZRVERBRAERZHAETLEAT LS LIS
DVWTRENH o f=c BE BN - REDFHERAEZLR LR, B D HHR LAN
[CHAHEBRFIEDS S Option212H VT, BEMEZAVEAENARESATY
=0 3. 5. 1. THERF=ELB Y  Option2 [FEFZEA S, FASFHELDGENT=H,
SE. BRAETFAT HEBLAR— FOFLAANENT HHEC(E, HOTHE
HTDENBHEEZ D,

3.6. BIRMICHT SBEREDRE

(1) B& - XM - KEDOHRAEDLE
BRRTIIMAHEBR TR SN D EMNFIRELGE DTS,
(2) BBRAEDREER

BRAR TORERAETIEIAERT DOHARIIBH AR TOREAFIIRE G >TE Y.,
BRRCHREMEZBRDEMBEETHLIT7 VT FiInF COENEICHRET 510
[ZIE, FENADT T OREEBIDEELLG D, RREET—F(CFE IS 1ER
AEFENTVEWI EARBEDT-H, BEFTER#ETH D,
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BHE. BREE—FIZOVWTIE, BITORBRAEEZRTE LI-HFICHENBIERICE
BENAWENESELELE-CEBEZ. RISEREE—FZA[REE T A EMNEYT
Hb, CORR, BIBEIRA—H—OEEFABBO ——XFHEZ5I&Hizs T
IE—F3AEEE T 5,

3.7. Fx )7 RHHEE (SR LAN/BLE O H)

(1) BZ - XM - KEDORBRAEDLLE

REBREDAAESICOVT, BREEEFELTEY. RMIINEEBRAY
AHE (AWGN) £LTWD, REDRMELECEILZEENEDLONTLEL,
(2) HEBRAEDHREER

BAOEMBELETEF v ) 7 ARELNBET 2FHEFHRE SN TG
. RERFODANESTEZEELEREL THHEEREAEILGZL,

3.8. EEEHROMMIFI/R UV EES O HENE

(1) B& - B - REDORABRAEDLE

EEZEFROEFFFICOVTIE, BRATIHRAEICKYER TS LELTWVS
A, KEBICEWTREREZB-IMNEINMEREHTE IS LELTEY., BT
[FEMEENEDH 5N TGN, TEFOAEMEE., BMETREICEH D THEIME
ENEH LN TLVELY,
(2) HABRAZDRFER

BADHRICEWNTEH ., EEZEPFROEFFIFRUHERFFEIZOVNTIX, RAIE
XIFA—H—DUEHEFICLY ERMNGRIEZHEZELEDEE. ERAAERET D,

3.9. BfERrIL#ERE (4RHR LAN/BLE R UFBT)

(1) BA& - F - REOHBRAEDLELE
ABRIZEWTIE REIEHEEEL L. EREAFUNEFE 1 HEZSORTEICEIE,
BESN-THAEXIEITEHLMEBBMITEE L. RITZET HHEEET DM
ESTEDDIMAEEE L, HERICKY ChoHEEICODWVTHEELTWS,
—F. BRAOBMEEICTLZBEBENEHONTULVEL =, REBAEEEDDS
NTULVELY,
(2) RMEEEEDFERTEEEICDONT
4R LAN R U Bluetooth (&, T/ RAEEDMAC 7 FLRPBD 7 FLRIZKY
BEAZERLERLTWAI LG, BEBRIDO-OICHEHFEXRIIFHATIE
BEIMISEEL., RITZET HHEEEZEL TS,
&2T. Wi-Fi Alliance BEED=HIZEE Sn-HELR— F&F. Zh5EH
SENEZEZHRTETIARLA— L&, BT EE~NDOEEHERIZERT S
LIEHEETH S,

3.10. vy EV VAR HERE (BT OH)

(1) B& - XM - KEDOHRAEDLE
BARE, Ry T3 5BARBTOFRERBORKELHRARY , BREBLEHRT
B, Ef=. 0.4s [THBEEZRL-BARMATERY T 5RARMFET 58
FOBEEZEREL. EEELLERT D, ABRERICEIER (§8). AEER
VinBREREN EEH N D,
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R E, ARy ET#Z0.4s #F C-EBAIBRRAICE T2 REXERFMZA
EL, BEBELLERT D, ABRERICEIFER (88) RUVAIEENTEH NS,
XEIF., FEORY TREHTOFEBEEVRYE T#IZ0.4s #FE L1
BAFRRNIZHE TSI Ry EJRBEREL. CNSBRIEENS F ¥ RILFHSL

AEEEEREL. REELLEBLE-ER (88) NEEIND,

(2) RERAZDEREHER

FAREEDHBRBRIC. FEFROIEENEFENLI2ZEOEHETFH T HEEICIE.
Rk EERERT— 2 LERATARETH D,

BT (BR/EDR) Tl&. Ry EVJ EEHFEFMEICET HHBRIEITHAGLA, K
YEVITDRAA I VI RUVETORABHEIPHFICHEOND L EHBTHERLT
Wb, COBE. LTOREICLY., Bluetooth SIGERSFZRMEB L TLWAHEFIZD
WTIE. BROEMEEEZR/-TELEZ N D,

& 2T, Bluetooth SIGERESED-OITIEREIN=FHELAR—FFIZK Y., Ry
EVIDIAI VT RUVETORBENMIFICEDODNS Z EPZFDM BT DES
BT CENHERTEIHBRLA— 2, BT RE~NDBEAMHHRIERATSZ L
XAEETH D,

(GR&E)

LB FiEiEZ 12MHz L REZ L1-5E. FEEREOAITERE (X, WLEFEE x
0.4 =72 x 0.4 =28.8(sec), WHIZTIKTHRyEUYTBEE. 1 Frrly
= U O BBrERARRT (OFF £ 2¢) (X, 28.8(sec) / 79(F ¥ +&J) = 0.36(sec/F
YRIL) ETE B, BTOERBEDRAKON/On + Off) LIk, TORAMWIZKY 83%TH
B, | FrRILYf-Y DB (ONDA) (X, 0.36(sec/F ¥ J) x0.83
= 0.30(sec/FyRIL) &Y, HRRHEITIREMETHS 0.4FLUTELE D,

XBT DEEHERA On/ (On + OFf) LLDIRHL

BTOEZENS>BTIZELY.

- Ry EVSDSEE (1600 [E/F). Bl —DDRy EVVREKICEET 50
FEIE] (625US)

120Ky EVTREHTEIETE S0/ (<=426us)

- FELEHERDKRYEVTRERBIFIZIELMTELN

- IRTOBEEBEHEICFERT ILE

- FEFLIZEOEBIXHEE 1slot THRESslot

EEHBEENREREZLDIE, BIZS5slot TEEL. 1slot TRET HIKEE
THY. On/On + Off) tk =5slot / (5slot +1slot) = 83%,
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iR #— EWMIEKRE LOREREE MEFHIVATLIFiZ=v L

A =X Vo—HIL—THR e R&D 2> 42— TokyolLaboratory22 ™4 L REfiT 1 SRHiE
3R

INFR - {EFD BARESHA=# FORIILTSY P I+ —LEES HiffEs
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Shadowing Effects of Common
Factory Equipment (1,300 MHz)

Shadowing Etfecis of Common Factory Equipment:

Obstacle Description Ang;?tlon
2.5 m storage rack with small metal parts
(loosely packed) 4-6
4 m metal box storage 10-12
5 m storage rack with paper products
(loosely packegd) 2-4
5 m storagé rack with paper products
(tightly packed) 6
5 m storage rack with large metal parts
(tightly packed) 20
Typical N/C machine 8-10
Semi-automated Assembly Line 5-7
0.6 m square reinforced concrete pillar 12-14
Stainless Steel Piping for Cook-Cool Process 15
Concrete wall 8-15
Concrete floor 10

X3

IEEE Commu. Magazine, pp.15-24, ¥ay 1989
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- POS BR®NVTF 49— FIOHREHROERT .
CENANAVE 2T 4 Y IREAOBERABERT S,
- EN LAN DEREAHE, EEROPRAD2EILTS.

()

L EnEEICEY, 2.4GHz BOES LAN OTIBFRIE. R1.5 LFRHTES,
BL. EREAKIT. ETOBATREBICEHLTVIEHETD.

£ 1.5 HEi AN OTHISHRETH (B4 : AR)
=3 2000 2005
ELL% | 70~120 | 230~400

1.2. BBERGI T A
121 YATF LA A =T EEDGHA
B SISERICH T TREERIL. ThERFLEERTT — 5 EHRE,

BE®T— 9 2 EBBICRETA LT . AF— 9L VBHEERATIERETS

%, REOGABIL. TIBTOS 4 2 LERNT DEEMORAIC K SEEETR.

RARFLEEICHSITD R7DEBA/MHE, BBTE S/ TELEVOHE. FIHERHE

FRRS Y MIBEREESAEICIEAEINTNS.
EHLRATLABRBERBRDOEEY.
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NTW3HDD, BEREEGFEITELESBLLTRDONTINS, EDORK.
19924 5 BICEBRERITRAUNE 6 REI4FFE 2 SOHENENERBEOFTEY
KRS AT LADRAIEN, REICE>TWS,
AT ADERBEEIR16DEEY,
& 1.6 BEMEMEAI S X T ADKMESE

BihkRn
HE/NEHERRE | MAERR
2,440MHz
RERBE 2,450MHz %
2,455MHz #
masfe F—%
Rz BiRDOBR NON. NON.
AR A1D/AXN/F1D/F2D/G1D A1D/AXN/F1D/F2D/G1D
EEHD 10mwW 300mwW
EFRMt WEEL PWEHY
ERBENEE 3m Xl 3mLlt
2hizflE 31§48 20dB EL'F
ERBBEHOHBREE +50%. —50%
TRES |EH., TS ELAWIES
LA TRYERICESTHHLO
SEEREEE 5.5MHz EIF
A7 VYT AREOBE 100uW ELF (EHEN)
Bl IcRE T HEBROMRE | 40004 uW
01t BENBEHESROREHLEBIES LT, ROVTHHOB
EEERETHL
@ FELTR—OBAICEVWTERAINIERED
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BPEDIATAR. BEXALRATABETHY ., EERBICBVTRELLER
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REEHE. AP —F LHEAETERETD CLTRELEDBMLOEER
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DB AREEENTERREARIIERICEZSNS,
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X5IC, MEERBIEENENBEHORATLAORYVBOSLERABRICA> D
. FEo—ZABBIKICOE>TWA I ERENDS, REGEERBEREE
TWBHD0D., SERIEFIEAEICHRAGALEREIN., MBSLASNEIARICH
3LEZHND,

(1) EETSSHF
Fiamigid, Fih, BEE. #H. CILEE BRESICBIISERATH S,
(2 FIFA®Z. FRE. BR
7  Edn EMOASEEICENT, EaRICHEBRERELEDAIE L
CERHESOBHHEY. BRKEOBBRITAL,
FIAIINEME)  MEBBLEHRIEY) )
4 BHE S£ERBICBENVT. SREBELVBEENSTTRELL S CHBRIAADL
FEFVBEAGEEETOEDDOATLAELTERLE.
FIF (TN (R4 - MESBHEEHIMER) )
ooEE B8k BENTIOEBICENT. ABSTED LRSS ER
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2. BHOREYICENT, BARAS » FORKEERYF v
mE. FIRAENEME)  MBBIISERIAR. i—Kk<l)

A B AMBARDRCIEEEOARNERAL,

FIAIIN (EME) - M@BBSERIRRETH. THEE) )

h X EMIEOTRERCRS  MIBA, EABAL L.

FIRAEN (ERAH) - MEBEICERITIE] )

LLEDKDIC, BEERB S AT ARBRLZESFICEVWTAREN TINS5,
ZFOFEAFERELY 7 MRETERICIEBDHDTH Y. SETIZOHLKIHF
EhENBTHHEEIONS. AAE SIEOABZ. K12 MIBZ.
NES A YOBRBZEEICHIBNTRET. Ehit - BALSEG LBDN S,



1.25 FiHRESHE

BEGEBIEECIE. EREeX. BEBERX. XEEX. T/ /ORAEN
HAD, IA/OREFERTILICKY. BERENIGRELEINEHDSITD
REBERY. 7FFONELETY Y MuIck 5EEE, BRO 1 Fv7ICH
[CkB/NBRIRBNAIREE FHREINS.

Z D IC b IEULIESEROF AN BT OHEK LEMELOFTEEL 2 REBOICES D
LATHEMDS B D, £/, SS AREAVEBBAHAIEELMAREIN. /A X(IC
BMLELUEBETCOMBHAEELZYIILHTINS.

CONMNE, BE. EHE SWRBEMECEY. RED FA TIERLMS. 2000
EICIZ. VT - FOBTIEARBHICRBASh, EEELIT TS 10 EHREULOE
By TDBRENHY., BELY 1 GLOTSREICHDIELBbNS. D —E
DEMRLEERRTIER LAY, SBRESAZFIAIFBOLKERETHEN
SIFEEEL LTI ESHFIENS,

LIEMS, 2005 EE TOBRHEKSINXEBOITRBETALHKER 1.6 ICFRT.
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1.3. 7 IF 27 Eig
131 PRTFLA A= LA
7T F 1 7 ELOBHE. BREOEE TEAOBRESKEL. BE. ER.
W+ TOERARETERENTNSILTHD, FM OFEERE. BIEDE
. REEENLEBE. KOWAY REEMLADEREGE. FREE. AER
HICEBBEDM. FOHIEBEY SSARDRREESTDODNTNS,
FIF A TEROERI AT LABRETINER 1.7 IIRT.
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K17 FXFa7BEBOELATABRET IV

1.3.2 HIE. EWEHET (24GHz )

() BRENOBEDR. ERTESORE
%17 7IF17EROBEEANOTAFR. ERARESORM

[ BEE[MHZ] FERTERES TR RO Ga B |
2,400 ~2,405 |@m=EmE (EU. TY) FIRZL
2.405 ~2,407 | VE—FADLEV@E FM*% (¥ 20kHz)
2,407 ~2,422 TVES AM% (6~9MHz)
FM#% (15MHz LIF) B%E
2,422 ~2,424 | T—FBERURITY A2. F1. F2
2,424 ~24245 |T—%@ls. AAKRE®IE |RTTY ZR<TRT
2,4245~24250 |EREEDERFEDOH Al. F2
2,425 ~2,427 LE—FD5DT YRR FM¥% (¥ 20kHz)
2,427 ~2,431 | T—FBEZER< FM% (ekHz I 1)
2,431 ~2442 |TVEER AM*% (6~9MHz)
FM®% (11MHz LLF) B%E
2,442 ~2,450 HIBRZ L HIBRAZ L
(2 ZEPHRENHF

EhRBHE, ZPRICEBINZIBHAELTOARAEENTEY, RKIE
2 2WTH 5., ZHHBEOBK(E. £2FF (10~15 X 2 BE) ONK7TF
B2, LE-9RBICBWTIIEIEREE TS0, BFEZBOIUT -

TroTFEELTIND




(3) B#

VE—9RDHER1.8ICTKRT.

£1.8 7Y¥FaT7HEKOLEALE—IH

£ 25 =it 1
®iB 27 itisE 12
it 42 JERE 4
FE S 9
Py [

A 9 &5t 144

(4) ERAOHER

1.3.3

BROERIE. KE< INHSN.

7 FMRESET. XICVE—9ENUTHENIBEZTD

4 FMREBE. TVCREEAL. RIEMBEEORIRER /EHERS

v SSESLEHULWEEAR. BEOTF—2BEICEURMNMRETD
BEIFOND. BEDEZ S, 1,200MHz HLUTOREBFOL S [C. BEMEKE
ETBHLAENSSD)BEETOIARSEYLN., £ 4 [COVTE. B
LToEASELES. BESLOLWUTESEABEH L FETEARNICKELTO
BAICKS.

AT ADIFH

FRFaT7EGEBIR. TIF2TEBELTOERAICHBRENTEY., hoF
BOEDICERLEVE=SEDLODBERTERN., o SONYFRTY
FaFEBICOREBLLTIVHTSOSATEY., TEERBSBICHVITSN,
R ARY S TONS—REBORBICEERREEELEETIRIASAN. 1.
H30T TEREHSEICEY LTSN, TLEEATVLETESNDI—RRBEDORE
DENBELBEICHLTRELERTIEMNTERN., | £&h, BIC B
Sk TRl 813 50 2 RUMESRICKY. [CORREFOERAR. iR
ERMAERICH> CGEALTWA 7 YF a7 B UAOEBORRSEICHEE
Ez/MESICRS. 1. [2,400MHz 75 2,450MHz £ TORBEHFOERIC
LTI, EENYERAEBOERICL > TELIFAELEEEZRRELEDN
(5. | EHEESNTWVS,

13.4 THESBRUBZOHM

FREINTWAZIFa7ERBELTIE. BEBEGSaryazy bER
#EUCERA) BB (1W) . EEEE 1 88 (1W) . BEBRERUERER &



WE W) THY., BIRPIEVZLEHHY . BREBELTERLTVSED
HBbNDEBDbND. BELLTIR, FFEEBIE. TVEY 3 ViBE. ®E2a8(E.
Ny bTF—SBEDIIRD. CORRHRBOAERS (EME) BELRELDH
Y, BATIE. —88T SS BEDRBRETToEY. TPFIMEICEIF/-REBRBE
BHENTWS,

1.3.5 WiHREHRH

RE. CONVETEEBICEBLTWS7IF 27 ERBHOIERSEEIET
ERVN, CNETICERFTENAA—H—BERIEE 3 A—H—DOHBECE
£3) OIlRFEBBORE. 1 ARUTLHEESND, £/2. PHRBELEIC 14
4B (R19281B ) HE. ERASNTVSN, D7 IF 17 HFELERLUTE
EE(IE,

UL, BE7TF27ESES (ARD Tl S@BORBEETSHL.
ZDNY ROEHRALICHEITT:EBIZTT > TVD, X/, 1,200MHz FEL T OER
B IRAENRAENSEOHTE. I 144~1,200MHz BT, FO2IINERIX
MEDHBALE, BFELZEIH> TREHDOEMICEDHZITNIEESEOKE
ThHY, BYEEZRBITEOETET7IFATRED 24GHz HADBITHERLELT
ETIVS,

FOfth, FIZIFAENLEEMOAR. BICESEABEROBEORRE T IIHE
RE, THIEABEBRFRZER/DEZDIC, $5IC 2,442~2,450MHz RO N TINVS,
CORBEET. 7RFaT7BBRBICAFIRLERFORANEFREEICE>T
Efl LD, FOERELTEITONS,

THIC, BHRBROYAIBNENZ E HBEIWEIRAYVA DT TFHTEWF
BOEBONBERVHELEOALSHBBEICHITH S8, REITLIT
HEas#H SN TS, GEICDOWTIE. COBREEED NS AR IHER
ENBEITHE-TNS,

DEnLSIC, CORBEFIL. £/ 1,200MHz FLUTOBEREHIZEDOER
FHIWEWS, BRIC—ROT7IF a7 ICHbFORKEBRAICHE->TEY., £k, &
BEORRICLVEENICHEREZELT3HDETFEENS,

1.3.6 HIAEDRKNR
HENAEDOT7 T FaTERKOARE, BEENICAXRLRAUTHEMN, A—-H—5
BERERIFEALELS, FRIGEASNTOLIREEFTIIAL. BHCBNT
(&, 2,300~2,450MH z 7 X F 1 7ERICENY H TSN TNB L, ®FIUVX
EBTHYEAMBREINTIVS, BT, BEETEEES (ITU: International
Telecommunication Union) DEFHEFHRAICES VT, 12,400~2,450MHz D EE
BHICBVWTIE., 7¥Fa27HEERE. hOEBICHEELREEZELCZELN
CEERMBELT, ERTRENTES, COBFERAEHNTIEERIE. 77



F AT HEEBOBORHICLE>TELD WO EIEELREBEBICKRETS
CLEERRT S, 1 ERESNTIS,

1.4 ISM#2% ,

141 P RT LA A= ECRA
ISM #4382, BFL 2. EREANAN—Y—I7ELUMBEERLE, BEZE
BHELRVWESRENRARETH S,

1.42 HIE. EWH#T
ISM /AN RICHITR$IEE LTI, BRESTR (B 46 F5 257 %) B
TOHOLNTHY . . BHEIERE 65 ROREICKVBERBLUAOSEET AR
BHOREENZBEENEIRATY 7 ARKICKDBREBEDERFRED S
M 24GHz B TEHOSN TS, ISMBBROEXMHIRMGZER 1.9 [CRT.

#£1.9 ISMBBROBERBE

BT 2,450MHz £ 50MHz

EXRRICLIBREE BICRELL

ATV7ARHICLZERBE |HICHEGZL

F-. BFLJICEALTIE, BEEETRAUSE 462D 7ICHENT, &1.10
DEBYVREENTWS,

£1.10 BFLCoBEMNRY

BB T 2,450MHz+50MHz

ERAEERE 2kW LT HhOoBMEREICEIT2ERABKNDER
AIEHMERED 115% ZBAIENVDHOD

A7V T ARG BEREFATIE. RELL

BRABHEOEHREE | BARRE. 5mW./ cm® LT

Ek BEBSICEVYRBINIHBBRUBRY. £
BEREEZ. BhTEIMEDO2RERERN
CRBEZH, ABLYVBSICHNASHEZNHD

1.4.3 MISBEEHRARTAZOE
TBFL YT, BERANANA—H—I7HXUMBRERTE L, REAPHRBREZE.
FICBEADROSNIBTOEREENE LTINS, TIBRELEFL PG E
(2. BRIC—REICERFEZLD. TIBTOSROSHLERERZVEEDNS,



1.5 MSS(Mobile Sateliite Service)

151 A A= &R
24GHz #D% - BIEFGEZR O\ IBHEGEEE S X T AL, 1999 Fik¥

oY —ERRBPETHY. 48 EOEHNEGEICLY. Bl LBER 21t
RATOY—ERADHBENTNNS, BEHMSEMBICK>TRASH, HREFH

T191 FIBENPRAENTIVS,

™~

/N
.
W
1

AN

1.8 MSS YATADA A—-TH



1.5.2

1.5.3

1.5.4

HIE., KRTEET
£1.11 MSS Y XTLD—H
HESE 1,414km
HEEHK 48 1§
PUEEH 8(Walker “delta-pattern” constellation)
PUEEL A Y OBEREK 6
RIEFRAEOA 10 &
BX&E-1—YMiEk 3. 504km
BEEMA 52 &
$-t" 25T U EHER AR 2,483.5MHz~2,500MHz
§-t* A9 F U E#RERFEIE 16.5MHz
ARy bE—LH 16
‘I BFIA BN E
ZiEHAN CDMA
=L — b 2,400bps
Fy L=+ 1.2288Mcps
F v U7 HEYDOFSEIE 1.25MHz
FrUTH 13Fv VU7
BWEY- AWHTFHRENEERX 13.0dB
$-t* A yo%p)74 72 U DK EIRP 16.0dBw

$-t" AUVHAK 9 A 7= Y DEKX EIR
P

16.0X 13 $1Y7=27.14dBW

HE —hERMOBHEMOXS/NME | -163.4dB
HE-ERBOBHEMOREKME |-171.3dB
AKSEDREICLSOR -1.0dB

RARTOT1ET4 0.4(-4.0dB)

His S HRUAROHE

FIBAHE. BEEETHS. B EREAVLEEAROERE, EBFNFRS
YHO—NVIBEERETAICITAETH S, ERERBAFHESFCLS
FO—-NVIBEELELTATBSRELTWS, £, BRBICHATES
FEEEEE L ERORSBESRAERATEIRROMRLELSEDONTY

2

HiBRRENR

HIgEEIE. Y—ERADBBE->THAENS, HHNAFRETERVS, BEF
TORELI—FHIT. H10FBRELEEEINTWNS,




1.6 VICS(Vehicle Information and Communication System)
1.6.1 AA=—DELICHH
VICS(ERBEHERE AT L) (3. FIAN-[CERXBEREZY TS A
AICRBTDZLEZ/HBELEATALATH S,
SEEROBAICHKBLABREE— 1 (BEREESE) MoRXEShIVI
CS Bz, ETPOEDNEHETREEINS. RESNIERAFRE. VI
CSHMEDA—FES -2 aEIC BERTE] . MHHEERRE) . IXF
RRE) OIBHEDORIAMINTUEEINDS.

T

1.9 VICS Y RTALDA A=K

1.6.2 HIE. BT
£ 1.12 VICS ORISR ME

XIEH ZEH

A% RBEHT— 9 EE
ZHRARX “ETH

T—% : GMSK*. fiIE#&Ki : AM
R is e 2,499.7MHz
X{ETiaE 85kHz
&R GMSK:64kbps. AM:1kHz A R:iE
XfEHA 10mW(10dBm) X2
7 » T | X8 7dBi
FHE | 215 2dBi IBE
LB HE|XE 3dB
ES 2(g
fERRIR B4 BHR
BIEEERE 90m
FrUTRREIA -65Bm

*GMSK: Guassian filtered Minimum Shift Keying

1.6.3 THETBRUBROENM
VICS (3. ZDRZLYEATOERAZFIRE LTV, FAHIHS L. HEIK -
Kl EASHTHS. VICS TRISATHEAHEHE LU Tid, OS5 - &4,
QOFERBER. TEMSMORERRE. OXBERESNE (S IS -



BIRFIER. @EIHEIGHEER (FE - ZERE) FHD.

Si%,. RE. 74 RETO REREEHORM PENTO THIHE
HOBE] ICOVTE., Y—ERARBOERETVDODIERBERENTIS &E
AZbns,

FAUFTr RICHE U-ERBSEAOBRIBHY —EXICDONTIE, 21 ¢ #
VIBEETORALLZBRICHRMREZEEL. 2E~NBERAENSTFETHD.

1.6.4 THREHHE
VICS (£. ITS (intelligent Transportation Systems) D—IRE L THESINT
BU, SERLEEEIZES LTINS,

its

700.000un 1
591, 311

600,000

500,000

400,000

300,000

259, 936 /i
177,781 &8

200,000

100,000

E1.10 VICS 1=v hOHBFEHRE
VICS £ —& VY (1998.7.29 i)

units

3500000 3,181, 927
300000 2' 796, 199 CH

2500000

2000000

1500000

1 pO0J00

493, 735

500000

156, 552

7,307 ‘ N _ i
1993.3 1994.3 1995.3 1996.3 1997.3 1998.3 1998.7
H1.11 h—FEOHGFEHRRLH
VicS 249 —& Y (1998.9.1 EE$)

i
ki il
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1.7 ENEORR
#45 LAN O EEM/ZRMBIRICD VT, IEEE*802.11 45 ISO*/IEC** 8802-11
ELTHIBIEETNhTINS, £/, BEEEBIDORBTI(I, ISO/IEC JTC1/SC31/WG
4 7 2.4GHz %418 RF-ID (Radio Frequency IDentification) DER#E(LZED T
V3%, RF-ID[3. ISO/IEC JTC1/SC17/WG8 213U ® & L7, HDEH/ELEEIC
BATEY. SEOBHEKBINEERENTNS,
*EEE: KB B R EFEXME RS (Institute of Electrical and Electronics
Engineers)
| SO: [EBEE 4E{L #8448 (International Organization for Standardization)
++|EC: B IR EFIZEES H (International Electrotechnical Commission)

1.7.1 2.4GHz HE#H LAN OIKR

(1) RAiBE#HHFE
FEICHTHEF LAN > BEEEER 1.14 ITRT.
2,400 | 3 s

= 24835

X 2,497 g [MHZ]
* T DS UR, ARAL VERL
H1.12 FEOFERRABRBEE

(2) FHSS(Frequency Hopping Spread Spectrum)7 T D LLEE
FHSS(1 or 2Mbps)DIFEDABRHEEIX. KRERDEEY.
% 1.13 ISO/IEC8802-11 M FHSS A EECE

E (ihig) Frox) | Ky EVS | BfEFrsahh

B&5* = R | LEERE #
ek, BeM (BR<. 1A, @) 2-80 26 79
=F: 73-95 4 23
ARSL YV 47-73 9 27
75 48-82 11 35

*FroX)ES  BRBTHZ2F v RIVESEESE (IMHzBR)

(38) DSSS(Direct Sequence Spread Spectrum)A R DLLEL
DSSS(1 or 2Mbps)DIFESDERRIRELETF v+ o RIVIE. REDEB Y.,



% 1.14 ISO/IEC8802-11 M DSSS BK#ECE

E (ithish) Fv RV
B | S 11
BRM (BR<. 1A, #8) 13
B
ARA » 2
A 4

(4) REBHOLEE

REBAIT. ISO/NECS802-11 TIREFICHEThTWVANWSY, BEDRECHE
5o EilclioTWS, REDREFEHARERIRRDLEEY.
£1.15 FEOZEEBNE

E (ihigk) R kS

*XE (FCC) |¥%BhH1W BEHTHRE

Bk (ETSI) | FHSS : 100mW/0.1MHz | BEEBATHE

Other : 10mW/MHz

B& (Z|if%) | 10mW/MHz BPERBAOTHE
(FRERBYICIT 260MmW)

(5) 10Mbps HEE\DIIIS

IEEE802.11 Tl&. IRTE 2.4GHz H £ 18%E L /= 10Mbps RE D S:EMER LAN
DIEE{LEEIQ EXRETORETEDHSN TS (BEAH3) . LL,
WELHEEHTIL, 32Mcps DB Oy 2 2 ERT 50, BEATRELTET, 1
6Mcps LB &0 X 7= SMbps ETOEELV — b &> TV S, —FA. B&ETII.
I AEEERICH L. FA—DImEASICLY AR MUEBERL. »D.
Bk R A SRR EE CTRESNABOBHMBETEVICEE L TREE
{££175 A (CFO-SSMA: The carrier frequency offset spread spectrum
multiple access) DERNITbOITNS, FAXEBATHLICKY. 26M
Hz S8R T 2Mbps @ DS {§8% 5 F v RILASE(L L TREEE 10Mbps
ER|TIBBHBIZLTNS,

1.7.2 RF-ID DRiA
BE. | SOTIE. BEEHAICHBLDIC. RF— | DOERBEEFLL
T 135kHz,13.56MHz,2.45GHz & U 5.8GHz D 4 BIEBARE S h., FEEIER
DHEDHLNDDH D,
IN7E. BEBORLIEAL | SMAYE1 3. 5 6MH zDBEHZEFEATSR
F— | DOEELELE>TNS.
BEANICE. FLBIBEINTOLESESELE 2MZZBLIEKRATH



U. &1 SO/WGODBZDHEBRAICHBRELERIELZND. WVTHICLTH 1
99931 3. 56 MHzDAEBZEFERATIHOOERNIZEN, TDE
I22. AGHzBOEENSHBRINIBDETFHETN. 200 0FEXRICEEE
(E)DBRY ELHMBTONDEIBDEEZ SN S,

1.7.3 XEEHBIEZEBES (FCC :Federal Communications Commission) DRt
KEICHWVTIE. FCC part15.247 IB(RIKEILEEERE). 15.245 IA(BRHIR
HZEB) R 15.249 IH(Z D) IC 2.4GHz HE S ISM N2 FOT—4BEDH
WMHRBEICDOVWTORENE RN TIVS, KED RF-ID [IBRRICL> T, 15.2
4718, 1524918 H B\ 15,245 HZBIG LI ERNHFEET S, K116 [CED
RERAGHZ FDH)DERLERT .



Fz1.16 FCCODE/ILIRE

DS 45 LAN | FH 4% LAN

RF-ID &

FCCIHHE

15.247

15.245,/15.249

ZRAK

DS LU FH(RAZERA D RF-ID bBAZN D)

BELZL

FERE A

2,400-2,483.5MHz (BRHEBRNEEDIHZSE
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F1.17 —HEHFBAE

RigE(MHz) HFRERBE AEIEEE (m)
(& V/m)
0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
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BAICEFURIT=NTND, R118ICEDHREDELRERT.



#1.18 ETSI 300 328 DELMRE

7] DSSS & EDAth ] FHSS
ZHRA DSSS L UFHSS
EiRssEE | 2,400-2,483.5MHz
&L —b | 250kbps Bl Lk
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1GHz~12.75GHz -80dBm/Hz -97dBm/Hz
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SHOBFE{LPEBEE{L = —XANOREER B DL, SS AXDIFH. B
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3.2 W®EFIE
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() GHRBRETIOHETE
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T [NBHT—9BEVATA BEMAER | 79 7ER [MSS VICS
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AT |3 HEA]
A (FH) HmEERYE BEkRERE ARG (ARG (HBRG |(@3=)
BEk |EF [42~112m |42~112m |167~478m [291~22km |— 53~142m
oA (JL1,2 ‘ | EECERG |HAT HAR] HA
= B HARG |HEBAREG |GtA®) FHAH) (ERiER) | ((EREH)
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INBAHF—FBESRATALACPEHEEIIEEIEL L THEATERTSHDTHIDT,
FHIERSBAOAEELVEIMESEIEHBERT A LICK > THATRELHENT S, £
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TWBDT, RWHTHARHFEZZHLEILZ,
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FERRBSEBELERELAEBEDNBHNT—FBEI AT ALLIC | S MEZRSBENMERSIIC
H5z23F$EAEL. HELCLSTHSEREORYMLCOVTHRT H/HDORBETOL.

RROFER. BEEZNCBHFEDNXBERUOTSREREL. THEUANRUTEARE
Fiexd. 6 EEOBBHGHIERCOVTHEDER - REDOER£{To /. TOFMICOL

KREBOBHRUEFE

Tl SERHT ICRT,

17H. SEORRICENTIE. FHARXDSBRGHAIZENORES I I/PREILIC
REZ0. TRALFESE#THIEELXO5ND. o T, FHARICOLWTIE, wyEY
FEELELARETBBHEHNEBICN T2 THEE5AREBELZD SHXDARERP SR
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342 REROER
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EARF-BLTEY., BERGRUHEBENRETHSLEAOND. L. BHkE
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5m | 44m | - — | HHfE
C | 10mW | 2m | 19m | &5m | 5m | (PS)
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F—% : LAIBD ARQ* F—4% : FEC+L{IBD ARQ
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ot 3'98 X KE 5/20'98 H[E

*SWAP: Shared Wireless Access Protocol

*CVSD: Continuous Variable Slope Delta modulation

*DECT: Digital Enhanced Cordiess Telephone

*PCM: Pulse Code Modulation

*ADPCM: Adaptive Differential Pulse Code Modulation

*FEC: Forward Error Correction

*ARQ: Automatic Repeat reQuest
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BAEEDER LAN £BET BB DS ARTIE A Fr o RITOFEHLLBOHSNTIVG
Weo, A—H—EXTUT7AHATI—HF-RRBEILBFBEIN—Ty FOETEBE}E
WICENHONRTALRDTERESHS. £/o. 771 RAEIATRESLEN ZDOE
2 AN ZBA LSS, TOERARSA Y M EDERBORBORRICL>THEBYES
ROV RATFALETFSHLTEEVCRELZHETITHEEOGEETELD. BEIAR
ERTHAVSIBSICHRBOMENSRLET S, —BRREOI—Y—DtEE L TEENIC
BROTHEBERELTERTAIENBLNEEEZD L, B—F v RILUHMFIA
TERWRTFAREROKRELGHIFEAEDZLIFHATDH S,

#ig AN BSEUEERIEL. LUBKDA—Y—DHRTHIILICLY., FEERAHD
SEWEBSETEHEYBRII > EBEL(FE>TWILWF ¥ Y RIVERRICHES S TILD
WMXTB3bDEFHEEINS,
COEOBBMBEERRTBICIE. EEF v o RIVOREENSFEELRL SIS, EHHEFA
TEBLDIICTRHEDVBRDODMIRNTHIEEZ SN S,

ZDEHEBOF v o XINDHBTE, - —DBINERBTS=ODOFENEEE
he&EZATH.

A—-HHOEME T TS BREEDOINTFAT A TRICLIHEELERTILELD
=

RENEBG I ATAELTRINFAT 4 7BEOREKELT, 24GHz FEFIALES &
THEEHNTTETIS, IR7E HomeRF/SWAP BZEAHDE LD ZEFTE->TND. D
SATLRIBEEELET—YEY—EXATEDRHDTH S,
COARTFARHEGEOGREFICANTNSN, E—RBEELTR, T—9BLUVEFEE
ExBMEL. HRAPTABRFATMEEEZERL T, 24GHz HOERAZRODTIVS,
E(CAVE1—SDORIBBRICENTHERILSEATEY. Bluetooth BED 1 DTH
3., COIRTAIILEBRIEEBROBRBEEZRRL TS,



HomeRF/SWAP ¢& Bluetooth D E

HomeRF/SWAP Bluetooth
B89 RE. X714 ANEHE LAN  |PC - BN (BSBELLE
) EDELGIES
H—EXIU7 [30mBE 10m 2/
v b7 =288 |Infrastructure Network Ad Hoc Network HSE 7
Y—-EARR BEt+T—% BB or7r—%
Zaka IEEE 802.11 + DECT A
BEFS{ ADPCM 32kbps CVSD ¥7=(& LogPCM 64
kbps
RUSRTIE BE . BX BF : FEC
T—% : LAIB®D ARQ T—% : FEC+ B ARQ
FH EE 50 hop/s 1600 hop/s
RE 3'98 kX XKE 5/20'98 Z[EH

COEORTF—F 1T TR BEELREREBLEDRAETIVF AT 4 7B SHS
74 AAUICREADERBEICEVTRRICERTSTHS5 L FREh 5.

FICBAIES. COXSBIEHFRBESERICEAELABATEREI NI ESPHRE
NE1HF v RIVEDTHEMIL/BERTHARE L TEROTF+ RV EFRTESH
BHETHEBRRLUTES ZEBRELER S,

4 HIFRBIEOBINADEXR
4.1 B LAN @ SS ZEHDHROEHICDONT
COBRIEERICEVTERGELAVESICHTRERAFR (FIZXIE. >>7L%
YUT7AHER) POFDMEBEDVINFF+ U T AHARPNBIRTES DO AT AICEBBEBOA XN
BRETEDLDICAY. AR MEEHEBENLE AT AZBHTHIEEENELTNS,
L. —ATIRISMAY FEFERTAIRETOIRATAICH U TSSERADGHRETAE
EDBRHBHY HHED AT LBDORRBHAREORBODTRHRBT IVEND S.

4.2 HEEOHROBMICDONT
NWBATF—YBEVRATALAICEVWTIR LBES10EBLULELETHIEREINATINS,
COFRICK Y SEMGEERNGERBSRONEIFEELREICHET I ENTELRNS
EBFREIND. BT 770 MEECH LU TIIEREELY B FOHEERENRL. LD
LEBSIhSICRELTERNOBRERELZERE TSI EHEMTH S0, COHLE
FICRTIHREBMT I EBEEINTNS. EEL. GHMEOHIRE EDEEENTE
SDICOVWTRERD AT ABDORBEBABREORBODTHRT IVENHS.

43 BRIBEERBRFRMBANOESEMICONT
BITNBAT—9BERATAICEWTREFORARE2IFLELTTF—YEBOEEXED-



HOEREBEEFTEOIDDIEDRENSHS., AV Ea—FRy NI—VEEXLHLER.
Big BLUTF— I ENENDEEBBTSIMEENTVBIEE. WDBBIINFAT4T
F—H L LTRYBDNAIRNETHIENDERDBSIN.

B[ (248 (S8 L7 HomeRF % Bluetooth D AT ABTHICEERT 5.

MEs. chSDRBHSEISSHIILEEELE T LEMALABOICRY. FAlshd I L
EHRETRNETHS.

AU &S ICRBEEN, S OERBERRREANDERBERSH oL,

5 HARGOREL
5.1 EiEEEIY S TOBKRE
COIREL ISM N FORTEER LAN LBBHERBICHRKT 2RETHS.
BIZIE,

R BERS
AfEE  |[MNBHT-SBEIRT LR
Bfls  |BErERIRIEST

CHElsik |NBHTF—SBEVRATALARK

DL IDNBERSERELT, BERTIRVEREEINTNS.
CORZEREARROFNAYVEDLAEENELTVS, BEOIRATALHLNATA
DHEB/OEDICERARTLEDEEBLETHHLRRL TV D,

52 ISM/\Y REROFAREDEHEAK
CDEREEFHD ISMNAY KOV RATFLAERKDEETHRL, RFEWICEEL TEN
DOBRBOURATFANRE TCEZLETBRCRBEEVETRETHHLOABTHS
BziE. 1 0FEREORTFHHERITARKOBVETEZRETRERTHS.
BAMABY K TICOVWTREANICERES TV,
fiz(d ISM Y REERT AL AT ARIONY ROFOHKEN SLTEETHICA
WSS AHAXEIRBITRETHILDEREDH O,
ChoDEEICONTIRWHICEED AT AERETINICOVWTOREBSLETH
Y. BEBEMPOLATANDEESREZNISPHEINS, #>T. ThoDEEE
EEHUIIARELARTETS ZLER#ELEDNS.

53 ¥ UTFEVAZFHOBEKRE
CORRIEEREEVRABEDRWVNEBAT—FBESATABRICEVWT,. ARCLIVT
CBWTHETICENTERWVREZEE LARROIHDOELETHS. ISO/IEC8802.

M IEBVWTEHFFPYTEVADLEWMESRESNTEYCNSE2BE L AREES

ATHIEERELTIS,

2L, COEBERICHLTREECABRELERTOEBYBBELTRETHENVELORMER

bHd.



FrUTRADBHEDOIODLARMTH D55, BEHICDONTILEMICSBZEH
CHEMTED. BROHLIBENRETETHEINICDONTEIZLBTRINTILE
nHs5,

54 ERXEFEHERKEOESRT
CORRBLEF Y UT L REVARG LT IBAICHAADETERENINET
Hd, R XEHHEOHRSTNED, Fv U7 RELHAELLBES, RETHEL
REZRFOICHRL TELENH D, BREOPTIE 3 WEENHENTNS, 53
BLROREDOP TR IOREDRYEICONTHRFTILENHS.

6 ETDHDES
CCTRRT HHIAIL 24GHz FOBEAFI A ICEBZ U D O TR, 2 1F A
— A=V EDPEDREREFRELELYMELATEZIEREBENSELEINIFEE, LU
NBHERBODERICETI8BLADELETH S,

6.1 INBHTF—FBEL AT ADEMIIRLEDEN

CCTORRBNBAT—IBIEATADREANBTELVERL TRENEANBICT
52 EEEBMELTIS,
£Y. BRWNBEEZETTHLEIRETIEEERT] OB EZMYANTH L,
BiR#EEZ. ZHPRENOTRIEZEDOREICHTIRELLEBRLTHEREZICENS
CERBBEWEDIRRETH S,

RIS, NBAT—FBERTATIIILBHERIBED 00%DEEHHIBEBEREEINTINS
B, —RICEEFEBIBEOERIS, 9% EEFRETHEIN TS /0. —ERREHT
HM—IRETHILDBRDH S,

BICEyY FREMESOREFICDOWVWTIE, ERTIFELEESHM IC IC&-> T 01 D
VR USEBITIEENH U REOBINNEEN TS,

6.2 MHUHLEHOBZFOEMICDONT
COERIBBERBINSBEESNTIVSHEATHS.
BEERRNIE. FARBTOICEANSHRE L. RFICEENEHBRIEERAINEREELT
DORAZR(TTLkR, BREIZER, ARHERE, YREBLGEDONBADFIBAMSEEST
BYBRAETNA ADEREICHEN RATFAIAR MDET T, TIBIEBE 10~20%DKE
EHITTNS,
LHrLads., COBBERAMOTISNENDLEESIC. BELED NS TABHTE
T3,
COXSLBHBERSERLAEMTIVDEBREINTESYRMOREBSHBEINTINS

SOELIBEZTINDRRD 1 DICBBHERINOBRBI—EATDHDE LTRSS -
FEEBIhTWSI EBBIFENS,



BzIE HDIBFTRHEEREBA LN, TY 7DHRDEHH/CICFUE UER
LUEY O RATFARBLELD LT IBALETHEA L CHEICTF v o RIVEEET
BEPTEEVED, RENBITONEVRRICH S,

COEOLEMEERRTAEDIC. BREERAELAVWT. EHSNENY FORTRE
- TEAREARREOSIARICEET I LHBEENTNS.

6.3 ZEEHDNORFOEMICDONT

COIEELEIC 2.4GHz BO/NBHESS ICIR - 2 ME T AV, SHICERNICHEYE
DENISMAY RO EZRT S ERERNE 10mW ICRREENTVA S LICKYVISHE
S DMEROBADESD ICHALSEELNKRNH S, CHhIZBICHARN SDOHALS
<< . AEAOBBICEVTHENOERREETROILENH S LOHBERNEET S0
EHHS. b ULALSEDECOL S LENEBHNFAEICAY. EHICARMETIFSS
EHAREE - T ERMICI—Y—ICHLTHAY Y FSABTES LEXD.

COESHBEANSRERANICHT IR ERNBLAZCA/MENDILEZBUER
bH 5.

BRI ICE T SRBHE

FRAREHER A 1RHL
R 2400~2483.5MHz 500mW (EIRP) I-ETS 300 400
KE 2400~2483.5MHz 1W(Max) FCC Part 15

772 L. 2.4GHz BOSEOBRTICH VTR SN LICHRET S Z LIIRBOEEN S
BETHEVEHETENS 08 3 FELURICS VW TORIEIFTHDAL.,

6.4 H=/ZEBEBIEOWER
BEE(ED /= I-B Y 4 TATEER 2.500GHz~2.655GHz DT, & Y IEWREHLFIA
TE3LDICHRETIRENH L.
¥/ 900MHz # & 24GHz B&HA L1 — FLABESABTRALLENTEY IO
AFLADBANTREICAEDLIICEDESEbH L.
CHOELCONTD 2.4GHz FOBELOBAHSREOMRE L THATHRN IR
=hb.

For— MEREELOAREBTRETREHEZEET S L. BEAALCDO=—XIC
EI<HRHOBEAELTIRER1ORD IBEME] ICEKHTIHRALT S,
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PERH 6
BEBOHRBE S RT LARFRE

RE, 24GHz HFD | SMNAY REERALTOAEBIIERLANEZRRETHINEHTF—9iB

BRTA, BFUVICEHKERTS | SMERR, BRI VL2 E - BEEBIEE, VICSET
RFaTERET, 8RTLARSVORBEBOEBERIEIHIHbODOBERICAEEHEENTTEARAL
TW3, L, 18, 2EDFREDR, SELO-—XHSBASMELIICEIRATAICEY Y
TONEREOFTBIIBTIEIINS ICHET D ENRAEETH S, E5IC, MS SHSE DB
EESFPETHIEHERL. BEORARNOHEFRERBELE S RATADEREBR TS/
HOEBILERERETT S,

2.4GHz FHRET IV DR

1.1 &

| SMNY RTRBRELBTITHEMOHIMWBOBLETTIE#BEL. FSETIHOE
Fih - T HEROHEEZT. HBOREMEET S,
(1) EFIMELT B RTADEE
O NBHF—YBESRATA
@ | SMi
® BEEEIIEE
@ F7RFa1T7ER
® MSS
® VICS
(2) STHBHDOHEE
PAFAETFINEDREBEBHELUVT T FHFABMSE | RPEBET S, & X,
7 o7+ B 10dBi, RBHAK2dB D EE, RERDT T FHF T 30dBm THNh(L,
E | RP(338dBm &74x3.
(3) WMFHBAHDEE
SATFAEFNCEICEEBEETINVEREL, TORETOZEANEHETS., CD
BHEZEANDPSS I IR=—0RTIFEURNINERTFBEAHET S, DI Fe—
CUVRBETNIEICBET S, MTFFANRT TFFHHBE D/ EIBM) TRRT
B, I=EAIE, TTFHE 10dBi, {RBIREK2dB DEE, ZEWOT U TFFHFT—
80dBm Tahhl(E, MFHANIE—88dBm &£755.
28, 7TRFa7EBOLS ITEEERSATEDBEIIIEERBEAHEBETELZLODT,
ZEBABMECNIMEHNSHEENIBEREREEZMRTHAHLET S,
(4) GIREXETFINORE
BEIATAZEICENLEHRIBARETIEEET S, GHRBEMAR—THNIE, FRAUMIC
BHELESLUFHEOGHAERETNVIIA—ET 3.

@® BHZEMEX BRZEMELUTHE
@ BEH-T7- -8BX BAfk, 3sh, MK, FIVT, TkmLElEDEE
® nE BADELE, nld351E8E

(5) TibRHF

INBHTF—FBESATALADS SEFRIIM ATAICE > TRUMETHY, thiXF
ADHBBETRISNEBHT—VBIEL AT ATREGHEINADOTRUMEL LTHRLS,
LED->T, FHEULNIDOHEIZBEMBLELTIR>DBDET S,

FHBEDREFEIEL VEBROZETIRIBESEVESE, FHEOE | RPETFHEH
E715d. ¥, FHEOREFERIELYEEZROZEFEBESHRIMESE, THEBHEXD



X THET 3.,
FHBH=FHHEDE | R P XFELEZEHEE /TR OA HEE

6) 5 -#TSOHE
E | RP, MFSBHEMESLVERZEFERESIONE, BHLECHRETINEEE
LTCEIRIBEEHE T AT TTFSOFEHD NI THEREHETHIZLNTES.

128 AT ADETFIVIE
KRATFARTHEL DBELIHY, ENOTARTICHULTREZMZASDIIRHETH S,
FCOT, BLUATASEICETFIINEREL, EFIMEATOFSERFTSIBDELIE.

1, FEEEOEMFIIRNETRRT 5.

(1)

INBHTF -9 BIEVRAT LARERERE

£ 11 NBHTF—9BEVATLAREGEEDOET I
EFINV EFIN2 |EFN3 |EFNA [ETIS L
A & LAN LAN LAN EFA EFA
RIXERE 10Mbps 2 Mbps 1Mbps| 256kbps 32kbps
ZH |SS DS DS FH DS DS
A X | ER QPSK| QPSK| BPSK| BPSK| BPSK
LA 1 11 1 31 31
#il% {§ |[/MHz | 10mW/MHz| 10mW/MHz| 10mW/MHz| 10mW/MHz| 10mW/MHz
A | & 30dBm 24dBm 24dBm 21dBm 13dBm
1’77 |RE 2 dBi 2 dBi 2 dBi 2 dBi 2 dBi
FHE | RE 2 dBi 2 dBi 2 dBi 2 dBi 2 dBi
5B X8 0dB 0dB 0dB 0dB 0dB
B %k |2E 0dB 0dB 0dB 0dB 0dB
% |(ERIRR EBA EBR BN B B4
IBIEEERE 30m 30m 30m 100m 1km
FAEBER 10— 5 10— 5 10— 5 10— 4 10— 3
NF 6dB 6dB 6dB 6dB 6dB
ZEHMT —88dBm| —94dBm| —105dBm| —97dBm| —105dBm
BBV 3dB 3dB 3dB 3dB 3dB
Fisv-v v 10dB 10dB 10dB 10dB 10dB
F | BiRHEEH 2.4~2.5GHz
W | IRETIRIE 100MHz 26MHz| 26./2MHz 13MHz 2 MHz
& | RIEWIEIE 100MHz 26MHz 2 MHz 13MHz 2 MHz
#|EIRP 32dBm 26dBm 26dBm 23dBm 15dBm
; R{ET/TY
HFHEAN —70dBm| —76dBm| —76dBm| —76dBm| —98dBm HIBAL




2 | SMiss

z12 | SMERODETI

EFI1 EFI2 EFIV3 EFI4 B =

CIRE: S5 BFL> Y |BFLUY [MN-4-37 [N
’A =& REMA £%A E A ¥¥A
s 500WIEE | TkWEE |150W(1) [18kwW(2) |¥ZFxbOXHA

¥ | BiR B 2450+ 50MHz

B RETEE BT P R R

& |ZEHREE |- - - -

HIEIRP 32dBm 35dBm

WTBAN |- - - =

* TAlokaNM/A\—H—F7EBHMS—-0208] Dfl,
DEIRIS RATFAICEEND TEzifiE] OF. 1.5kWHADT IR bOVE 1 2 BER. ZHEE
EEDBBTREHDRY Yy O SBNEBNBRH Y.



(3) BEMEEIRIEKE

® 13 BBHERIEZEEOETIV

71 EFI2 w =
B |EREER | BRER HENED
‘A & RIBRHGX KEIERE DX
& |ZEHRAAK NON, A1Dft |[NON, A1D fi2
% [ EEHBAN 300mW(25dBm) |10mW(10dBm)
77 |HE X |11dBi 11dBi
7t \m{BE [11dBi 11dBi
2 I |21 | 2dBi 2dBi
= |Z(E |2dBi 2dBi
ISE®R |XE |odB 0dB
# %k 2E |odB 0dB
IGEREL 10dB 10dB
EFRIRIA BH./E5 BA/ Bt
B{EIEEE 5m 2m TR-1 (FWvFhdH2m
NF 13dB 13dB SEE
REMME | —118dBm —118dBm SEE
& 10dB 10dB YT DEBEHLRE
Fisv-v 10dB 10dB
2440MHz # 2427~2453MHz
F |AEEEEE  |2450MHz 243425 ~
2465.75MHz
2 2455MHz 2439.25 ~
2470.75MHz
5 |REWHIRIE | REE R
% | ZEFRIE  |32kHz 32kHz
EIRP 36dBm 21dBm 7 7 F#1% 11dBm
HFHEAD —98dBm —97dBm 2{ET7 T/ (11dB)IAH

BE NSA—FI3IRCRTR-1 IBEIGERFIZEEARMAREER] OTETFIADMELZRALE.




(4)

T IF 1T ER

K14 FIXFaT7EEDOETI
EFI EFIN2 EFIL3 EFIN4 EE
w R b5 BER1 BER 2 BEER 3
- B =& HEBE BHHEEE EERE BRIE(S
Z#AR FM FM SSB(AM) TV(FM)
8 EEHN 2W(33dBm) | 2W(33dBm) | 2W(33dBm) | 2W(33dBm)
75+ | EE 15dBi 24dBi 24dBi 24dBi
l & | =E 15dBi 24dBi 24dBi 24dBi
* REHR | &XE 4dB 2dB 2dB 2dB
B %k |2E 4dB 2dB 2dB 2dB
® 1 wmEm EE B4 B4 B4
B{SIERE RE E rE rE
FFES /N 10dB 10dB 10dB 20dB
NF 10dB 10dB 10dB 10dB
ZEBME -122dBm -122dBm -129dBm -92dBm
Fipw—or 10dB 10dB 10dB 10dB
5248 2405 ~ | 2405 ~ 2400 ~
T+ . - 2407MHz | 2424.5MHz | 2405MHz | 2421 ~
5 RiE e #{E 2425 ~ | 2425 ~ 2424 ~ 2450MHz
2427MHz | 2431MHz 2424 .5MHz
R\ BRETEIE 16kHz 16kHz 3kHz 16MHz
& RIS TR 16kHz 16kHz 3kHz 16MHz
EIRP 44dBm 55dBm 55dBm 55dBm
HFBAN -146dBm 157dBm | -131dBm | -116dBm g.ﬁ;fﬁ“




(5) MSS

MSSODY—ERU S TFUEKIL. 2483.5 MHz~2500 MHz 2{ER T 57/=%. EiF
LAN O ¥ B BB Esisk 2471 MHz~2497 MHz & —EiBBREWEERT 5. F 1.5 T MSS
DEFNEELDD, H. B15DENRNSA—FI(LITU D TG 4/5 Report ICRESN T

5LEODZ8RL TS,

# 1.5 MSSOETIN

EFI1 EFIN2 Lk
Ail B HER o F 35
73 FiE EEIBEE BRIl
-3 ZHRAR SS SS
H | X8 /CH |B&X 46 dBm(EIRP) 1F v RIVEEY
BN i [®X 57 dBm(EIRP)
F v RIVEL 13
XS FIENE 1.25 MHz 1FvyRIVHEY
HESE 1,414 km —
B{SEER 1,414~3,504 km | 1,414~3,504 km
HERK 48 -
BIEE 8 -
RIRET 2 A - RIE10E
& AATIT4E T4 0.4 0.4
FREZEAN -
Fip~v—Iv -
+ BB EE R 2483.5~2500 MHz TUUD
i 2 XEWIEIE 16.5 /1.25 MHz —
5% ZIETIRIE - 1.25 MHz
% EIRP B K 57 dBm/46 -
dBm
mFiEAN - RETTFHH®A
A
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£16 VICSOETIN

EFIV EFI) 2
Il B |BLB BES
RIA 2 |XBEHEHRT—IEE
F EHAARX |F—4 :GMSK, {IERE: AM 2EZEH
4 {EXEE |GMSK:64bps, AM: 1kHz ARR
X{EHAH  [1OmW(10dBm) X |— 2AMICHEH
2
7/51 |3X{8 | 7dBi -
Il /& |26 |— 2dB* *A=HICL>TRIED
HWE |X{F|3dB -
B %k ([BE |- OdB* *7/7HEBIC LNA $H AN T 0dB & L 7=
ERARE |BS HA
WBISIERE  |90m
CDLARJI |- —65dBm
FH-7 |- 10dB
T | BREEERE | 2499.7MHz
b | IX(EHEE |85kHz -
& | ZBETEE |- (85kHz2)
H|EIRP 14dBm -
mFEAN | — —75dBm CDUL RIS 10dBF U ELE
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B
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1.3 5FSHEN

(1) WNBAT—4BEIRATLAREREE

INEBHT—SBELATLAORETHDRELSH 10mW/MHz: 7 > T FFIR 2.14dB LE(E

HIEMWSE | RPERDLDICHEET S,

£ 17 NEHATF—YBEIRATLADETHEN
EFNT [ EFN2 |EFIN3 |[ETIVE |[ETILS i

ZHARK DS DS FH DS DS

RXEE 10Mbps | 2Mbps | 1 Mbps |256kbps |32kbps
*x {8 |/MHz [1OmW [1OmW  [1OmW  {10mW  [10mW
WA | &  |30dBm |24dBm |24dBm |21dBm [13dBm
IRkl ] 2 dBi 2 dBi 2 dBi 2 dBi 2 dBi
LB S 0dB 0dB 0dB 0dB 0dB

X{ETHEIE 100MHz |26 /|26MHz  |13MHz | 2MHz

2MHz
EIRP 32dBm |26dBm [26dBm |23dBm |15dBm

® EEBHOHE

RIEEHIZ, REFWEXMHz BEZVOBATHELE. £EXE, EFTN 1 OHBER

Eixd, REOEB TR, REARSI FSANFETRVND EHEFIRT 1 VIDRENPS,

10mW/MHz X 100MHz= 1 W (30dBm)

COHEEXYVDEVWEEBNELS,

® EFIN 3 (F H)DXEFHIRE

FHOBEE, BRENICES EXEHEIE2MHz TE | R P24dBm DXFEEL RS,




(2) | SMi%szs
1) BFL>D
RCR TR-27D#HEZBELLTRELA(RCR TR-27ICHEIRSHY, R
KYUKEMLE I RPELD>TWADTETIELE),
® HEEER
REREBFLPDE | RP=32dBm
HENEILZ dBm,/ MHz BEZTH 30, BFL U PRIBL TSI TR, Bk
TEERBKRY EXVNBEITITHZIDT, TOEE dBmEERBLE.
¥BAIIHNBHTIW ELT, RERLY3dBKARES LA,
¥BBEFLPOE | RP=35dBm
FHHBE
HEBEETRICRT., RBPOHEIFZI TRCR TR-27D107R—2FK 1) £BUV,
® 1.8 RERABFLVCOFRERHATHERBER/HY)

@

& HhH | BERNRASMAZEHESN (BE
KB |BH PKFERANRAME 2450+-50MHz | EERE {5 z

5 W] | [dBm/MHz] | [MW./MHz] {[m]
11 A | 600 22 158

2| B | 500 17 50

3| C | 500 16 40| 1
4| D | 500 15 32

5| E | 500 16 40

6| F | 600 27 501

71 G | 500 31 1259

8| H | 600 29 794| 3
9| | | 500 19 79

10| J | 500 29 794

1| K | 500 21 126 1
12| L | 600 27 501| 1
13 30 1000| 3
14 30 1000| 5
15 28 631| 10
16| M | 500 24 251| 3
17| N | 650 24 251| 3
EHEM (23.8) 442
FE¥RE0 (5.6) 392
m+ 30 (40.6) 1617 |1617mW=32dBm,/MHz




(3) BE&@RIEE

BRELE BTN ENBERBOFBROEKMESY EIRP ZLUTOL S ICBEL,

£ 1.9 BRHEHNZEDSTSHESN

EFI EFI2 w =&
AR R BRER B¥ENEN
RIEHAN 300mW (25dBm) | 10mW(10dBm)
T/THRR 11dBi 11dBi
=B S 0dB 0dB
RIEHIEE 32kHz 32kHz
EIRP 36dBm 21dBm

(4) 7IFaTER

EEHRNE2W GEREOBKE). d#EIE 22 KU, BEREZ 27 RFX2 DA\

A7 5FFEUTERP ZRDLDICEELL.

£1.10 ZIFa1TEHOSTHEN

EFII EFN2 EFIN3 EFINA4 =

MR R E BER1 BEER 2 BER 3
B = BEIBE BHEEE BEBE BUSE(E
AR FM FM SSB(AM) TV(FM)
EEEAH 2W(33dBm) | 2W(33dBm) | 2W(33dBm) |2W(33dBm)
VRl 15dBi 24dBi 24dBi 24dBi
et -E S 4dB 2dB 2dB 2dB
R(EHEkE 16kHz 16kHz 3kHz 16MHz
EIRP 44dBm 55dBm 55dBm 55dBm

(55 MSS

GS Tli. 16.5 MHz D¥i%iE%E 13 BORRKERAY FC4HEIL, A0y EIC CDMA
ICEBEEBEF v RIOZELSTDONATNSD, CCTREAEBRAOY F - 2F v
WE—ELTRYRSCLEL. BICARY FE—LDABEB TS 2BRUEEET—X

Z1E L TREZETTD,
DIFE. Y—ERY VI TURROF v RV EY DERAE(E EIRP = 46 dBm & U,

INEHTF—4 L EETD 2483.5 MHz~2497 MHz ICH GS BE2M5DBRAETHBRH
(EIRP) (3.

46 dBm X {(2497 - 2483.5)/1.25} = 46.0 dBm X 10.8 = 56.33 dBm




%ﬁﬁ#vUYﬁ

= PR
llllllllllllll III (Ll

2.470 2.480 2.490 2. 500 [GHz]

A

B 12 NEBHhTF—4 &GS DOERRRHBN K

6 VICS

® EIRP
ERECEREFTUTREBLE2DDODRBRET O TFHADY, TENFRICKREBEBEELT
10mW DitieE b, HREFRIBKIT, REREAN T U TFERTSmMWICAESD LD ICEBIREN B,
2DDT7 T FOBAMIIRAZSIARERINTINSDT, EI RPIITERICESIZHS,

£111 VICSOS5THEH

EFI EFIN2 w =
B R ®LE BHES
REHN 10mW(10dBm) X |— 2 AMICHA

2

7T FHFIB | 7dBi -
WKEBRAKX 3dB -
RF IR 85kHz -
EIRP 14dBm -

@ REkH

VICSOE—aVIE, F—FERDCMS KIZT1kHzZAMETE 10%)2ER L TIVB7,
AMOZEREIL 106 E/NMSVNDT, STFHBHELUTIEIEEREBAERVTHRHEBELIVE
Z2Z%.

B’ 1.3 V| CSOREERE

@ T7rFFnNy—>

BET7TFHIE, TEEICWMYGFITSN, BRICESLAEDBONRS - BRTH S,
DT TIFORTTNENT—IBIELRATAEERTZZLIEBHTENLTZOT, 5F
BBAEIRP)ITUTFHNBEL20MBEELLTHELTHLIWEBRDNSY, 22T,
BRERMHEEZELUTRXE | RPEFERBLE,



1.4 THFBAHOKE

(1) NEHTF—IBEVRAT AL
@ EHXEGHETI

Pt V > Pr
TX Gat r Gar R X

Lft : Lfr
E 1.4 GERETN
ZEBAPrIZ, RXTEZASNS,
Pr=Pt— Lft+Gat-I'+Gar— Lfr vorrerrrrereani e :-r_t 11

Pt 2R E /1[dBm]
L ft REREHRIA|KMIB] — 0dB&ELE
Gat XERPHFBOB) — 2dB&LL
r Riig %([dB]
Gar ZEEFEHBMOB) — 2dBE&LE
L fr Z{ERBiRAKdB — 0dB&ELL

@ EESEUSE
BEREOBHZMICENT, B BREEYMICLY, BESO7 7 4 IVIHHNICIEHEHS
fEiny, EBIERME t DHEEEREHEP t L LEK,
Pt=(1/a)e (mT/0) it i et eennnessosasssssasssssssansonnsensnss it1.2
LIRETESD., CZT, o &EESE (Delay Spread) &FESR,
FHRERICH T EESHIFEDOMEMER 1.12 ISRT. BETFNICK>THAEBPBRES
M, CCTIIEHEHE 70ns EANSZEET S,

£ 1.12 BAICSITHBESE

5 FR BB B ST {w =

OFC/NCO 0.85, 1.7, 4GHz 40ns |¥%kBh, 121X75m
OFC/NYX 0.85,1.9,4,5.8GHz 40ns |50X100m
SH=E 2.4GHz 43ns |8%#%, 10X20m, RiEL 15m
15 2.4GHz 50ns |#%Fh, 50X50m, RE¥MIZL
Walnut Creek | 915MHz 74ns

1.9GHz 94ns
SF PacBell 915MHz 76ns

1.9GHz 77ns
San Ramon 915MHz 67ns

1.9GHz 88ns
Rl LIRGE 2.4GHz 120ns | #Fh, 26X 100m
ERBLRIR | 24GHz 30~120ns Rk, EERT/FIEHNRIED
S ELEBIED BT ¥ 70ns




®

FREEb/NO

RCR TR—27 MEBRLANSRTAMEMRBEE) FHRIC, FAEED/NOEEMN
5, BESTH(0)ELTLER 70ns ZEWVEEED, EETIOFREED,/NOEE 1131
RY. IEFEL, ETNABLUS IBAMERATHY, BESBIZTOIE< o/ TIE1BEIC

T3bDELE.
& 1.13FTEEDL/NO
RS EE |ER(CTRIEo/T FTEBER |FAEED/NO m =
EFI1 55Mcps 3. 85 105 20d8B ER
EFN2 11Mcps 0. 77 10°8 23dB BN
EF)3 11Mcps 0. 77 1075 23dB En
T4 8 Mcps 1 1074 18dB =58
EFI5 1 Mcps 1 103 15dB B4
@ FREZEBHPr

FTEEDb/NO Z/B5/HDFAERBEEHP (3, BREEEDOF+ U 7HMEFL(C/N)
s, RXTHEZ5NS.
Prd=C.N+(Pdn+10logWs) + Mjam+ Msys R 1.3
CCT, Pdnlid, BAUREESEVOMBTBENEET, BEIBMTOATHH>EESIL,
kZRIVYTUER TEEXNBEELL, k=1.38X10—2 3 THY, T=300K&L/=& =,
ZEBOMBIEBNFANF=6dB &Thid,
Pdn=10Xlog(kT)+ N F
= —203+6=—197[dBw/Hz}= — 167[dBm/Hz] i 1.4
&15d. Ws (IZ{EHIEIE, B, HEHEIET, Mjam (3, ¥ 324 -2 TRYE 10dB
BEERS. Msysld, >RTADOAMBELY— T, BE3dBEEEZNS,
¥/, C/NEEb/NODBRIZ, RHAICKYVEZSNS,

C/N=Eb/N0+10|Og(Rd/WS) .......................... it 1.5
ZCT, RdIIFHRIESDEZEE[bps|TH B,
LS->T, FhBEREBRNPAIIXRATEZLSNS,

Prd=Eb./ N0+ 10log(Rd.”Ws)+ (Pdn+10logWs)+ Mjam+ Msys X 1.6

BETNOBRERKALTHEULUEAEREBEANEZR 114 I1RT. 158, R/ Ws DEEIC
BWT, REOEBEDWs (3/=& X IE22MHz EBE &L, KELBETIIARV=8 26MHz
ZERALE.

® 1.14 PFIEREEH

ZEFHEIE GXEE |Rd/ Ws |[FFEEb/NO |[Mjam |Msys |FREZEEBAH
EFI1 100MHz 10Mbps 10 20dB 10dB | 3dB | —64dBm
EFI2 26MHz 2 Mbps 13 23dB 10dB | 3dB | —68dBm
EFIV3 26MHz 1 Mbps 26 23dB 10dB | 3dB | —71dBm
EF)N4 13MHz | 256kbps 50 18dB 10dB | 3dB | —82dBm
EFNS 2MHz 32kbps 63 15dB 10dB | 3dB | —94dBm




® (&ikEX
BAICH1S 3R d BN/- S TOFEERBX PLARXKXICLYEZ 5N D,

PL(d)[dB]=PL(d0)+ 10X n Xlog(d ./ dO)[dB] «---+r--=rseeee ® 1.7
T, PLAO)IEMAREIHA-YDEIKERTHY, BREALLLLE,
PL(d0)=20|Og(47K d 0/,\) .................................. it 1.8

LB, nIGEHRSEORYETH S, 2.4GHz [CHIVT, PL(d0)=40dB TH D,
ERERICE T EHRAERROMNERER 1.15 ICRT. X115 TR nDOFHE34 T
H28, BIREH 2.4GHz THEWE=SD, PLKBICRTn=35&7%.

% 1.15 BRICSITSERRERER

5 Fh Bk |CHRAEGRN (AR |GRERFRE w =
Walnut Creek 915MHz 2.4 1.9GHz 2.6
SF PacBell 915MHz 2.3 1.9GHz 3.9
San Ramon 915MHz 2.8 1.9GHz 3.8
BET 25 3.4
BETFNDOEHRBLHBEERERDRICRT.
* 1.16 {GiRIAX
(EREIR |EXEH |CRAEENR | GRAK % z
EFI BA 30m 35 92dB
EFIN2 | BR 30m 35 92dB
EFIV3 | EBW 30m 35 92dB
EFIN4 | BS 100m |BRH-T 89dB |BHH—FIXBIER
EFINVE | BS Tkm |(BERA-T 103dB  |BHFAH—TI(3EKHh

® EBEZEAhEWFSAN
EEHEDE 1MW/ MHZz ELEEZDRETIDZEANER 117 ICFRT. BEANEG
FAESEADLVKREVRENHSD, CIT, RZERBRAKZE0dB £LTWWSDIT,
MEBREBENET T FHFHBTHOIZENTES] OREICLDIHBDTHS.

£ 117 2EAN

EENS [EXIER |GiRBk (708 [READ FEREASN |HTHBAD
EFN1 30dBm 30m 92dB |+2/+2dB |—58dBm | —64dBm —70dBm
EFI2 | 24dBm 30m 92dB |+2/+2dB |—64dBm | —68dBm —76dBm
EFN3 | 24dBm 30m 92dB |{+2/+2dB |—64dBm| —71dBm —76dBm
EFI)I4 | 21dBm| 100m 89dB |+2/+2dB |—64dBm | —82dBm —76dBm
EFI)5 | 13dBm 1km 103dB |+2/+2dB |—86dBm | —94dBm —98dBm

E O TUTFHBMERE/RET T IHEERT. BERAXEB 0B LTINS,
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(2) | SM#zs
I SMESRICRZERENSZVDT, | SMBROMFSAHIRIANRATH S,

(3) BEEMBIRE
O BRECHRETIN

Pt Gatl HREK Gar
BHEzs L ft1 1 Lfr;L'IIE?%%E

L fri - 2 Lﬂf'
Pr Garl W& Gat L

E 15 GRETIN

HEBR P oRFESNABRIEER TRESNBUERESTEEL, 83— R25Has035E
B8, BEBHPri, xXTEZON 3,
Pr=Pt— Lft1+Gatl-MM1+Gar2— Lfr2— L — Lft2+Gat2-F2+ Gari—Lfr1 -+ = 1.9

Pt ZhERE S [dBm]
Lft1/Lfr1 HRIZSEERIBK[dB] - 0dB &L
Gatl/Gar1 EHRHIZRZEP#HFIBMAB] — XEE11dB, BE11dB&LE
ry/r2 {(GifAkds] - M1=r2 BHHBZREBEXRELE
Gar2/Gat2 [GEBREPHEFIBAB) — XE2dB, BE2dB&LE
Lfr2/Lft2 ioEes BaRiA%k[dB] - 0dB&LE
L HERSEFK[AB) - 10dB&LE

@ BEBEANOHE
ZEAN=Pt+Gat1—T1(FY)+Gar2— L +Gati2— T 2(LtY)+ Gar1
EFIN1 :25dBm+ 11dB—54dB+ 2 dB— 10dB+ 2 dB— 54dB+ 11dB= — 67dBm
EFI 2 : 10dBm+ 11dB—46dB+ 2 dB— 10dB+ 2 dB— 46dB+ 11dB= — 66dBm

EEBRBULXHELZO TCERBAXIEBHEZMBLRTHELE. V- FROBBTH
RPEE—ADPSODTNABEDODGEHT -2 %#10dBL T, EEZEANERDES
V&t 3,

EEZEFEAN EFN1 . —77dBm
EFI2 : —76dBm

@ WMFHFEAHDHE
FHEI—C%210dBETNHIE, #B11IBORET7T U TFTOWMTFHAARK
DEBYERS,
EFIN1 : ~98dBm
EFI 2 : —97dBm

HEICERLUAENRSA—FDHEIL RCRTR-1 IBEAMINEEMEMRRESR] OETFILAD
EEHFEALE.
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(4) T FaT7ER
® WFHBAD
FIF1TEBOES. BEOBEERIAETHY., BENSKILTSHRF L NILITEN
RETEAIND - LbHY., EEZFEANEHETELAVDTEETNOREHREEND
( Bl )EBICHTBANEZEET 5.

* 1.18 Z7IFa17EBOMTHEAN

EFIA EFI2 EFIV3 EFIN4 5
MRS kS BERB 1 BEER 2 BEERE 3
B & BEBE EHEEBE BEBE 33T H
ZRARX FM FM SSB(AM) TV(FM)
7T FHHE 15dBi 24dBi 24dBi 24dBi
KEHEX 4dB 2dB 2dB 2dB
Fpv—Tr 10dB 10dB 10dB 10dB
FRE S/N 10dB 10dB 10dB 20dB
NF 10dB 10dB 10dB 10dB

ZEMERD -122dBm -122dBm -129dBm -92dBm
S/N R ERE 13dB 13dB - 12dB
FREREERAN -125dBm -125dBm -119dBm -84dBm
T AN -146dBm -157dBm -131dBm -116dBm

(6) VICS

O EEERETIV

>

‘@% RETVFFNRY—
(O O)

Bl 1.6 V | CSOEEGTGIRETI

@ FREREEN
ZEMCZEREOREVSEVOTHEREFENSHETET, MTBANEBETEL
We FZT, CDF+ U TRALARIDORIRENS 10dB ¥V D UANNEHRFEANE
L. £, BE7TFFOHNBRIELSLEVDOT, BEBOERRICERTIEBARES S
R=NT7oTFFEHEL, FIBE2dB &L,
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£ 119 VICSOmMFHAD

EFI EFI2 B =
B K |BLB H#E
T7rTFHHE |- 2dB* *A—-RITL>TRIES
HBHRRX - 0dB* *T/FERIC LNA HADT0dB & L7
RETEE |- 85kHz
mFHEAR - ~75dBm CDLADS10dBY I ELE

E OETINIRERIERE

1.5 TRt

(1) EFFHETN

EEEE d
BTBRATH 4 rd > EFBIATA
H'ﬂ]————* Pr PV-————> Pr
TRX___Gat' Gar L _|TRX TRX _Gat Gar' L |TRX
Lt Lfr L ft Lfr

B 1.7 BEXFHETIN

FHEDREEHPrIZ, XXTEZSNB,
Pf= pt_ Lft+Gat-l'+Gar—Lfr .............................. :_tt 1.10
Pt ZhREBH[dBm]
Lt AERERIAK[AB]
Gat R{EZEPHFIB[dB]
rd LB % [dB]
Gar R{FZEPHEFIB[AB]
Lfr S{ERBHEKAB]

(2 REOFHBEFI

TFHEREDORRARATAIZEA - BAZEBDHLT, WAWBRRIBFHRICHFET 3. 5EFHLRF
LEBTHRATLPEA—ZBICHDIBEE, FHEOGRBERHEARIIIETSHIRIATALAD
BEEEMRETINER—ARZRAVNIELN. UL, SFHERATALETF S AT LABR
SEMICHBIBEL, THROGHRETNVERELLEVWEFHEOGMBLREHETE L,

ECT, EZMICHFI2FHEOEHRET I EROLSICEEL, ZREGHKIEkICa 2
— MEDEAZEMLTHET S HDELE, AU —FEBOBERIILUTORERICEY, 1
WA=V 17dB & LT,
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£ 12004V — FEDERSR

E B B ERIE ] %
0.6m square reinforced concrete pillar 12 ~11,300MHz SE1)
14dB
oncrete wall 8 ~15dB [1,300MHz ~ $& 1)
Concrete floor 10dB [1,300MHz  $& 1)
ERRA 23dB [PHS $&2
BRFH 17dB |HBDOFHE

BE1) Rappaport T.S.;Indoor Radio Communication for Factories of the Future, |EEE

commun.magazine.pp15-24,May 1989
&% 2) NTT&E#

@ R—Z[: ZBFEFHETIERD

| B5Bt d |
BFBRATL € rd >=-5?%9ZTA
Pt ———PY Pr Pr
TRX __Gat‘ Gar ___TRX TRX Gat Gar _‘TRX
L ft' L fr L ft L fr

1.8 A—ZETOFSHETN

@ EBARLES
FEBE d
WFBRATA it rd p SFHELRTA
pt ) ——» [ Pr ) ———» Pr
TRX jGat’ Gar | |TRX TRX jYGat Gar' | |TRX
L ft Lfr L ft L fr

aroU—hEEX T %k 17dB
B 1.9 BREEARTADOFHETN

® EARLEARIZIEDRE)

| i 3 |
BT RATLH rd > BTBIRTA
Pt K{] Pr Pr
TRX Gat Gar | |TRX TRX PiVGat Gar' | |TRX
L ft' Lfr L ft L fr

a2y —MEEX 2 : 8% 34dB
K 1.10 BRAEEBAIRTALADFHETIV

(3) TFTHROEMIBETEN
@ ER:35FRVWER/NS,
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I [dB]=40dB+ 10X 3.5 X log D [dB]

@

D : FEEE[m]

A iBR[m]

B

Bk : 2,450MHz

Bth—7 - BXERA, SRATFAOHERERBICL > TAEH, F/Eh, B, B
BhZERIRT 5. HEEREERERITRT, 48, BXOEMIELL 1 ~20km TH 315,

BHRZMRE L USKOBEROA SR E VEETIH,

L.

® #EEE
[ [dB]=20Xlog(47m D,/ A)

: BRZEREKXZERN S,

D : IEBE[m)

A BRE[M)

BiR# : 2,450MHz

2 INBATF—YBELRAT ALK =FHOKE
(1) NEBHEERTLBOTFH
@ B—RTFLADSDFH
R— RTFADNSDFH, IFEAEEFILI-ETIII1OEBEIE, FHEEE/ A4 XELT
WMZAB, IOV I Y - T—P U Mjam=10dB £ LTEY, 7T FPEEBH, FES
BEANBEDNR—-FEHETHADOT, THEOGRIBEMd PEXEGHETINOGREALN &

Y 10dB Ll EREFNIELN &ITASB.
E#RRK T d 55 10dB KE <R HERERDRITRT.

Tkm RBTHRXEFEATIHDL

B8, FHETILI)DHBERIBEDORAMMS VY ATHZDT, TR 560K
MIDSEUPRNENZS,

#& 21 BE—ETFINEDEFHIER
R | (GXEEWEE HRHE GiRIRAT | EiRAKCd | JETiHIER
EFIV1 | BN 30m |3.5%Al 92dB 102d8B #59m
EFIN2 | B 30m |[3.5%Al 92dB 102d8B $959m
EFN3 | ERN 30m |3.5%%A 92dB 102d8B $59m
EFNG | B | 100m |BRERIERHN) 89dB 99dB | ¥197m
EFIS | BS Tkm |RHRAEGEIK) | 103dB 113dB |[¥1.9km

@ HWERTANSDTFH

R 5.4)TEHE L. &4,

SR FERESTERL YROVTSHR

FHEOELBHANELDROREFTEBARICADOT, BiIfiERACLKSyI T -7v—2y
Mjam=10dB & L T&tET 5. D%V, THEEBIHS, FLREETTIVOZEBHEL
Y 10dB 7z hiEk W2 &IChE 5.

HERERSHFERKVIEWTSR

REBRDRET 4 NVG L > TTFHRBHAO—BISHIBREND, DE YU, BELEEZTH
BUIETHRBND, REREFEETTIN)OZREBRHLY 10dB dAaFhiEL N &ICh
5.

it {ply g
BETIHEOFETHERER 62 (CRT. 18, FHROEHIBENdIZTRTIS E
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13, £, WFHREGETHIER IHENKCADOT, FRATALAHDOEREIRNAD

HEERALETNEESEN,

I'd[dB]=40dB+10><3.5><Iogd [dB] .............................. :T'-t 21
% 22 INBHT—4BEVATLAEEROKETHIER
5FBL AT A
EFNT |EFI2 [EFNS [ETFINEG [ETIS
EIRP 30dBm | 26dBm | 26dBm | 23dBm | 15dBm
WFHEAD | 100MHz | 26MHz | 26MHz | 13MHz 2MHz
26dBm | 26dBm | 23dBm | 15dBm
EFI)1 |—70dBm [100MHz 96dB 96dB 93dB 85dB
30m 39m 39m 32m 19m
24dBm 26dBm | 23dBm | 15dBm
#HIETFN2 |—76dBm |26MHz 100dB 102dB 99dB 91dB
T+ 30m 51m 58m 49m 28m
7 14dBm | 15dBm 15dBm | 15dBm
< |EFIN3 |—76dBm |26MHz 90dB 81dB 81dB 81dB
A 30m (2MH2) 26m 15m 15m 15m
T 21dBm | 20dBm | 26dBm 15dBm
AL|ETI4 |—76dBm |[13MHz 97dB 96dB 91dB 91dB
100m 42m 39m 28m 28m
21dBm | 20dBm | 26dBm 15dBm
EFI)5 |—98dBm 2MHz 119dB | 118dB | 134dB | 113dB
1km 178m 167m 477m 120m

LB RUMTHEBHBETSAUOFRROE | RP)
RER - RERIRAR(S THROERAK)=
ROFHBH-WMTFHSAD

TE . W EEH

® VYIyHICHTHER
FiOEEIXZE/PV_TRELTHELTHS, LL, REBOEXZEMRIVZT
RTHO, ESICERERIY I v IAXDP—BNTH S, ZE/DSY 2 v I ARDIBEE,
FHROABELZRLVKRENE, FEEFAEENDDOT, Y7 RHELTIR(ETEE
THRBREEZFETELRLS LD,

L, FRETEZBEFRAOTHRBARFZRIY 10dB/HMENELTNSDT,
DXy SDRBEENEEZD.
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(2)

I SMIBESEMSDFiH

& 23 | SMEBENSOFHIER
#HTE |MNEBHTF—IBECRATA
EFN1 |[EFIN2 [EFIN3 |EFINE |EFIS
5¥% —73dBm| —80dBm| —80dBm| —86dBm| —110dBm
EFIVI FRERK 106dB 112dB 112dB 118dB 142dB
EBEFLY BARAZEM 1.9km 3.9km 3.9km 7.7km 123km
(REMB) |3.5%8 75m 112m 112m 167m 800m
EIRP=32dB | & 133m 198m 198m 293m 1.5km
m
i) 8 312m 641m 641m 561m 3.3km
T/THE : 2m E3)d 1.2km 1.8km 1.8km 2.2km 12km
EFIN2 |FRE#% 109dB 115dB 115dB 121dB 145dB
EFL T |BHZEM 2.7km 5.5km 5.5km 10.9km 17.3km
(¥%A) |3.5 %4 92m 137m 137m 203m 985m
EIRP=35dB | #H 163m 241m 241m 356m 1.7km
m
1578 379m 561m 561m 830m 3.99km
R 1.5km 2.1km 2.1km 3.2km 15.5km
EFI3 EIRP
E&R
EFIA4 EIRP
hnEmA
(3) BIEMAEELOTH
& 24 NBHATF—PBERATADOBHERNEBAOTH
BETBIRATA
EFNT [EFIN2 |[ETIZ |ETFINV4 |ETIS
EIRP 32dBm | 26dBm | 26dBm | 23dBm | 15dBm
AN | 100MHz | 26MHz | 26MHz | 13MHz | 2MHz
wIETIV -3dBm | -3dBm | 8dBm | -3dBm | -3dBm
F [BAERR | —98dBm  |32kHz 95dB 95dB 106dB 95dB 95dB
i 37m 37m 76m 37m 37m
ZAETIV2 -3dBm | -3dBm | 8dBm | -3dBm | -3dBm
ThHE —97dBm  [32kHz 94dB 94dB 105dB 94dB 94dB
INEBhH 34m 34m 66m 34m 34m
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& 25 BHBEHNEBELSNEBNT—IBESATLNDTES

wTFHRATA
EFI1 |ETFN2 |[BEFNS3 [EFIVA |EFIS
wFHBAD | — - - - -
70dBm 76dBm 76dBm 76dBm 98dBm
EIRP T isE 100MHz | 26MHz| 2MHz | 13MHz | 2MHz
51£5F)L1 36dBm {36dBm |36dBm [36dBm |36dBm
F | #BRELF |36dBm 32kHz 106dB [112dB 112dB 112dB 134dB
% 76m 112m 112m 112m 478m
YAETIV2 21dBm |21dBm |21dBm |21dBm |21dBm
Fh |5 21dBm 32kHz 91dB 97dB 97dB 97dB 119dB
INEN 28m 42m 42m 42m 178m
EE5HBNTOEANBREDED, EiFEKII 35 RAUEZHRALL.
(4) FRFoT7EREDTFH
% 26/NBHF—I—BEVRATLDLOTIFaTEBRADTH
5FB AT A
EFNT | BFN2 | EFNS | EFNA | ETIS
EIRP | 30dBm | 26dBm | 26dBm | 23dBm | 15dBm
MFBAHD | FiHE | 100MHz | 26MHz 2MHz 13MHz 2MHz
146dB -8dBm -6dBm -6dBm -6dBm -6dBm
#® | EFII éx i 1_'7“dB 16KHz | 121dB | 123dBm | 123dBm | 123dBm | 123dBm
F 831m 947m 947m 947m 947m
55 157dB -8dBm -6dBm -6dBm -6dBm -6dBm
N EFI2 e 1;:13 16KHz | 132dB | 134dBm | 134dBm | 134dBm | 134dBm
pg 1705m 1943m 1943m 1943m 1943m
2 B -131dBm -15dBm | -13dBm | -13dBm | -13dBm | -13dBm
_ | EFTINS B X 11 3KHz 99dB 111dB 111dB 111dB 111dB
T = 7dB
197m 432m 432m 432m 432m
I 1164Bm 22dBm | 24dBm | 24dBm | 23dBm | 15dBm
— 4 -
EFI B2 X 1-17dB 16MHz | 121dB 123dB 123dB 122dB 114dB
831m 947m 947m 887m 526m
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£ 27 TIFaT7EBROONBHT—9—BESATALANDTFS
BTH AT A
EFNT | EFN2 | EFN3 | EFNA | EFLS
fitFi#&A | -70dBm | -76dBm | -76dBm | -76dBm | -98dBm
pa!

EIRP WIEE | 100MHz | 26MHz | 2MHz 13MHz | 2MHz

44dBm 44dBm 44dBm 44dBm 44dBm 44dBm

5 | E®5FN1 |8 X | 16KHz 97dB 103dB | 103dB | 103dB | 125dB
F 1=17dB 173m 256m 256m 256m 1079m
. 55dBm 55dBm 55dBm 55dBm 55dBm

o — 55dBm B2
. TFN2 | 1-17qp | 16KHZ 97dB 103dB 103dB 103dB 125dB
p 173m 256m 256m 256m 1079m
2 55dBm 55dBm 55dBm 55dBm 55dBm 55dBm
_ | ETIN3 &2 X 3KHz 97dB 103dB 103dB 103dB 125dB
7 1=17dB 173m 256m 256m 256m 1079m
A 55dBm 55dBm 55dBm 55dBm 54dBm 46dBm
EFI4 BE X 16MHz 97dB 103dB 103dB 102dB 127dB
1=17dB 173m 256m 256m 240m 1230m
(5) MSS&EDFH
® FHEFNL

H 2.1

GSHRF
MWBHTF—IHREKRZRNFBEICHITD MSSEHEMNSDTFH
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] Y —
1] \ U || —
1| x|
1] ]
C 1] ]

GSHRR
] 22 NEATF—IHEKRENFARICETS MSS MEMSDOTH

MSS BEDSNBAF—FBRAOFSHEFINELTIR. B 21 CRTNEAT IR
SRNIEBCHTS GSHEMSOFS. M22 ICRTNBATF—IHBEREAABICHITS
GS BENMSOTFHD 2;BYNELOND, GS BE-NBHT—IHRARMEMEEZD L.
GS BEANKAFHICEET 3B ICREER (HESE) LAY, RETRDA 10 EOM
2 cHETSIESICRRIES (#3504km) OBFRERD, ST, BEBEROETRRO
&% 60%. ZEAHAKICHSITSNBHT—IBROT 7 FHHB% 2.14dB. 7—7IVAR
#10dB LIRET B E. NBHAF—VHBRICEITS GSHELSDREESBRAVAIE,

BX :56.33-163.4-4.0 + 2.14 - 1.0 =-109.93 dBm
B/ :56.33-171.3-4.0 +2.14-1.0=-117.83 dBm

&5,
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fBL. MSS #E—/NBHT—IREKMBMOGEMIRKIZ. BHEMOXELTHELTWS,
EIC, ERXRRICKD 23dB DESHREZERT S L. NBAT—SHKRICHITS MSS #E
DEDREETBALAINL,

BA :-109.93 - 23.0 = -132.93 dBm
/M : -117.83 - 23.0 = -140.83 dBm

&1,

LRROHERELY, GESKEFRICHY. HD. BESIFFETIVIGENRETHRAZN
TWARET—REZHRELTEZILIBETH. GS BEMNSERFABICEIZ/NEBHT—
FBEADFHBHLUANINEIH-133 dBmBETH S, o T. GHEEE 2 Mbit/s D/INBHT
— S BROWFHEAHLARIIN#H-80dBm (TR 2.1) [CHRT, TOREBIEIRLICEHATESIHD
EEZS5NB, BIC, GEAKEE 32 kbit/s DNBAT—FIWEKDZEE T, FREOWFHEAA LV
AIH-110dBm KU KELK THEBZ D, FERLICERTEIHDEEZEZI 65N,

RIC, WBATF—IRROBAFARKICETS GSHENLSOEEICDONTEZ S, MNED
F—gERECIMED LAN BESRAS R TALLTHRATSHE, —RICERET 77
H0BNB7 U TFFOERPBEEND., ED/H. NBAT—IHRORET T FHBZE
BRIABLVOERRELILESHD. FIAE B|ERANET T FHICHELTH10dB D
B7y TEBELLEBE. NBAT—IRKRICETS GSHENSDRBESBAL NIV,

BX :-109.93 + 10.0 = -99.93 dBm
B/ 1 -117.83 + 10.0 = -107.83 dBm

P A 2 8

CCoT. TRHESEREEA L RATALLTHEBEEDS I MEXEE 1~2 Mbit/ls D/INBAT
— S BEROMFHBANLANI-76dBm (F1..1) &LEETHE, W20 dBBLULEDY—-D VMR
ADHBH. GS HENSOTHEBSOREIIZIERTEIBDEEZSNS, EIC, L&
HEICTREELELIHRERG GESKEARICHY. BHESIZETIVISENKETHA
xh. /D, IERANT7 T FDOE—ARICHENTFET 2RMH) PEFICEC SRTEEMEIED
TEL. GSHENSNBHAT—IBRERADTHE. BAFIABICENVTHIZIEIRLICEMRT
23HDETHEENDS,

& 2.8 MSS DT

HERE 1414 km
GSHENHSDEBASTHHLES (EIRP) 46.0X10.8 = 56.33 dBm
&HE - thRMOBHEMOXG/ME -163.4 dB
HE - HhRMEOBHZERORGZKE -171.3dB
RARTOTF4ET« 0.4 (-4.0dB)
INBHF—IREROT7HFIE (ZERFAF) 2.14 dB
INBHF—2ERO77FE (BAFIBR) 12.14 dB
g—7)AaR -1.0dB
R R 23.0dB
IZNBHTF—IRRICEITHFSBHLAIL BX: -132.93dBm
(BERFIAR) B/ : -140.83 dBm
IZNBHT—YRRICBITEIFHEBALANIL BX: -99.93dBm
(BS RIS B/ : -107.83dBm
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6 VICSEDFH

@ FHETIN
ik e
BTFHRATL it rd > BEFHRTA
Pt ————PY Pr PY——" Pr
TRX | (Gat Gar [__|TRX TRX | |Gat Gar TRX
L ft' L fr L ft L fr

a4 U—MEEX 1 ;8% 17dB
23 VICSENBHAT—FBIESATADFHETI

@ CHAXHE

VICSEABNT—IBESRTLABREFTZOREEL L THHEHH S WNIPAEL
Bohd0TEAFMERAT 5.
® HEER
JETiHIEREE TRICRT. LERIIRWE | RP, PREIVEMCHEAR, TRIIFTHERT
Hd.

%R 29 INBHT—YBEZRATALADPSV I CSADFH

5FHRATA
EFNT |EFN2 |[EFN3 |ETFNE | ETIS
EIRP 32dBm | 26dBm| 26dBm | 23dBm | 15dBm
MFiBAN | FiEHE 100MHz | 26MHz | 26MHz | 13MHz 2MHz
W ETI T
F|BLE | #E0H |- i
# T
YA ETFI2 1dBm| 1dBm| 1dBm| 1dBm| 1dBm
7h|EEF |—75dBm |85kHz 76dB 76dB 76dB 76dB 76dB
14m 14m 14m 14m 14m

£ 210 VICSHOHoNWNBATF—YBEIATANDFH

wWFHE AT A
EFN2 |[BFN3 |[EFIINV4E |BEFNS
WFHBAHD | — — - - -

70dBm |76dBm |76dBm [76dBm _ |98dBm
100MHz | 26MHz | 2MHz | 13MHz | 2MHz

EIRP ik

5 |EFII 14dBm | 14dBm | 14dBm | 14dBm | 14dBm
F | BEH 14dBm 85kHz 84dB 90dB 90dB 90dB 112dB
o 24m 36m 36m 36m 151m
JAETI2 —

Fh|EHTE [|REOH - T —
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3 BBEREREEDSHTHOWRE
(1) BBEENEEROTS

2)

& 3.1 BEBARINEEHEEROTSIER
5F$RAT A
EFIL EFI 2
EIRP 36dBm 21dBm
WFHBAN e 32kHz 32kHz
#wIETFII 36dBm 21dBm
F | EBRER —98dBm 32kHz 134dB 119dB
o7 478m 178m
EFIN2 36dBm 21dBm
E —97dBm 32kHz 133dB 118d8B
INES 447m 167m
| S M2 HSDTis
& 32 | SMEBBR,MSOTHIEEE
W s BaaEEE
EFI1 EFI2
5F3% —98dBm —97dBm
EFII FRE#% 130dB 129dB
BFL Y B HZEM 3100m 2700m
(RER) 3.5%A 367m 343m
EIRP=32dBm BT 642m 601m
1%y 8 1500m 1400m
7/5tE : 2m E3)d 5800m 5500m
EFI 2 FRE#R% 133dB 132dB
BFL P B Bz 4400m 3900m
(HBRA) 3.5%AI 447m 419m
EIRP=35dBm F£XEMH 781m 732m
%9 8 1800m 1700m
) 7100m 6600m
EFN3 EIRP
E#A
EFIN4 EIRP
kA
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3)

INBHT—YBEARATLAEDTH
# 3.3 BIHKHIIEELSNBAT-—SBESXATANDTH

5FB AT A

EFII EFIN2
EIRP 36dBm 21dBm
WFSEAH | FHiEE 32kHz 32kHz
wIETI —70dBm 36dBm 21dBm
T+ {10Mbps 100MHz 106dB 91dB
# |DS 76m 28m
vIETN2 —76dBm 36dBm 21dBm
A {2Mbps 26MHz 112dB 97dB
7 |DS 112m 42m
AL|ETIVS —76dBm 36dBm 21dBm
1Mbps 2MHz 112dB 97dB
FH 112m 42m
EFIN4 —76dBm 36dBm 21dBm
256kbps 13MHz 112dB 97dB
DS 112m 42m
EFIS —98dBm 36dBm 21dBm
32kbps 2MHz 134dB 119dB
DS 478m 178m
& 3.4 INBHTF—VBEIRATADSBEBERERENDTH

BTH AT A

EFI EFIN?2
i FisAN —98dBm —97dBm
EIRP HisE 32kHz 32kHz
BI1EFI 32dBm -3dBm -3dBm
+ | 10Mbps 100MHz 95dB 94dB
i |DS 37m 34m
v IETIN2 26dBm -3dBm -3dBm
A 12Mbps 26MHz 95dB 94dB
7 {DS 37m 34m
LA |ETINS 26dBm 8dBm 8dBm
1Mbps 2MHz 106dB 105dB
FH 76m 66m
TF)4 23dBm -3dBm -3dBm
256kbps 13MHz 95dB 94dB
DS 37m 34m
EFILS 15dBm -3dBm -3dBm
32kbps 2MHz 95dB 94dB
DS 37m 34m
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(4)

TIFaTEREDTH
% 35 BIHKEREENSTIF1TERNOTH

5F$ AT A

EFNI EFI2
EIRP 36dBm 21dBm
MT$AH |FiEE 32kHz 32kHz
#®|ETI —146dBm 33dBm 18dBm
T |hiHtE EZX1=17dB 16kHz 179-17dB 164-17dB
B | BERE (573 11km 4.5km
v |ETIV2 —157dBm 33dBm 18dBm
A |EEB1T |EEX1=17dB 16kHz 190-17dB 175-17dB
7| BEAEE 578 22km gkm
L|ETFIZ —131dBm 26dBm 11dBm
EERH2 |BEX1=17dB 3kHz 157-17dB 142-17dB
BEEE {53 2.9km 1.1km
EFI4 —104dBm 33dBm 18dBm
EER3 |E£X1=17dB 16kHz 137-17dB 122-17dB
BR{GIEIE B 780m 291m

® 3.6 ZRFa1TEROOBHERINEENDTH

BFSRATA

EFNI EFN2
T AN —98dBm —97dBm
EIRP HiguE 32kHz 32kHz
5|7 44dBm 44dBm 44dBm
T | PHEE E2X1=17dB 16kHz 142-17dB 141-17dB
# | EEEE ok 1.1km 1.0km
v IETFIN2 55dBm 55dBm 55dBm
A BER1T |BX1=17dB 16kHz 153-17dB 152-17dB
7| BEE(E 1% 8 2.2km 2.1km
L{ETIV 55dBm 55dBm 55dBm
BEBH2 [E¥X1=17dB 3kHz 153-17dB 152-17dB
BEBIE ok 2.2km 2.1km
EFIV4 55dBm 55dBm 55dBm
BEBH2 |8&X1=17dB 16kHz 153-17dB 152-17dB
BLGIE(E il%)) 2.2km 2.1km
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(5)

MS SEDFiH

# 3.7 BHERAKENSMS SADTFH

5F$LRTA
ETFIN EFI2
EIRP 36dBm 21dBm
MFHEAH | HiEkiE 32kHz 32kHz
#®(EFII
T |HER EEDH
i 4
S |EFIN2 | —110dBm 36dBm 21dBm
A |EmKE B¥X1=17dB| 1.25MHz 146-17dB 131-17dB
T #h 600m 210m
& 3.8 MS SHSBHERMANEENDTH
BTHBRATA
EFII TFI)2
WFBAN —98dBm —97dBm
EIRP wigkiE 32kHz 32kHz
B|E€EFINVI 57dBm 57dBm 57dBm
T |@ER E¥X1=17dB| 16.5MHz 155-17dB 154-17dB
B & ;-3 B R 2 80km 71km
1414km
v |ETFIV2
R |BWEB Z{EDH
>
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(6)

VICSEDFH

& 3.9 BHEHNEENLSV I CSADFH

5F$RTA
EFN1 EFI2
EIRP 36dBm 21dBm
fFisAN |HigE 32kHz 32kHz
w|ETII
T (BBLB EEDH
2
v |ETFI2 —75dBm 36dBm 21dBm
R |E#E E¥ X 1=17dB 85kHz 111-17dB 96-17dB
T i3 142m 53m
& 3.10 VI CSHhoBEMEBRIZEDTFH
wFHS T A
EFM1 EFIN2
it FB AR —98dBm —97dBm
EIRP HigiE 32kHz 32kHz
5 |EFII1 14dBm 10dBm 10dBm
T (BBLB E¥X1=17dB 85kHz 108-17dB 107-17dB
2 {393 117m 110m
Y IETIN2
R | HEEE ZEDH
£3
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4 F&O

2. AGH z BERMEBETIICEDE - T HEROHEERER 4 ICRY. NBHT—¥
BESATFARIEREZZSNBETFINZ, 3ERLICVRATALAGEZEELL.

& 4 BEXARATLBOTHIER

BTis INBHhT—% BEGER | 7Y 7ER MSS VIC| I SM
533 S
EFI2 | EFIL3
i EFIN | — 15m 37m 432m 81m 14m
] 2 ~19 4 3|~430m
)] m
T EFI) | 58m - 76m 432m 170m~ | 14m
4 3 ~194 3 |890m
m
B 42 42 167 291m 210m~ | 53~
% ~112|~112[(~478m |~22Km |600m 142
Eﬁ m m m
Al
Z’ 256m|256m|1. OKm
F ~2.2Km
4
M FHELA|FHULR|FHELRIL
g LT [ WWUTFT | LUT
Y 36m 36m 117m
C
S
18k m|18 k m|[55km ~
é ~ ~ 74km
M 21 k| 21 k
m m

i FHERE. ERARBPRA—THHERELTHELTNS,
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BERH 7
FHRBRICHIKRE

REENERE

(1 B B

ERRBEREIRUENWBAT—SRBECRATADPBHEBIEBICSZ5TH. LU
BFUV U OHBBEERAIZBICSASTHEAEL, HETHATHERORY SRR T
%,

@ A &

EHEZEANICHEABSARIZE E THRRERZBESERE2EVTHREL. FHLAN
WELVFSFRZZELSEHT, BEABIERGE 6 BBE)DONEOLEE REEHAL,

FiHRELTIE, URNIWOEEEERT0HIC. NBATF—FBESRTAOKDYICH
BTN TR BEEERER(SG)ERWVE, £ BF LU 2ES GTEHEMSRE# L/
. HOMULHBARABHEANELEBABFL P HN1.4WERIVE,

26, SEAORRICENTIE. FHARDOSBIBEBIIREANDEES M I I/HEER
ICRizB0. ERNATFHSEHETHDEMS. FHARICOWTIE, Ry EVF%EE
L URETBHABAEBICTS 25X -REELXD SORMEERMOHHBL., FHMEL T
W37/, FHARDEBEB I\ TORERIIRMEL TV,

FHAMERELZEEDE. BBEARNEEBDT T FOEMEICLSTHEROZELE
BETZHH60OHDT. BEMEEHZEEMBOLETEZ0EELL., 45 ERHRET 180 EXT
ZFextr=,

(3) HLBIZEFATTEESL S G £ FiiRE LI=RBRK

BEGEHBIERB(RF - | DRI, 9—2FT—TI ETHHEBREROICEES B/, BIE
EBIZIRF— | DOAsOSTEHKICEDE . BEEHEN2MEBZSHDIIERmDHDH
ELlEor=,

< FHIERE 8m ,  EmE
BERRHT T pus € EEEE or<sm ) /
BESAR—LT VT F) ix
U SERR |
RO
SG
e o |V

B1 SGE FHRELLIEIES

4) BFLCETHREU-RBRRHK

BFL > 2ld 400cc DKERFRE L TEBIfEE B, BF L PERGR)DEHBEHEH 22
dB TH-o7, BHEHANEB(RF— 1 D)RIE, 4—F—7INLTHHARZPLICEHESE
7=, BIEIERHIRF — | DDA OTERICEDE. BEERN2MEEZSHDIERD
HDBHEEZ I
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FiHhE®R 48m HEES

< >
pes € mEEE or~sm \/
D - %ﬂ?lfuz‘“ﬁ\‘
BFLOY )
G—r7—=7N
BFLYUETFHRELIIBA

2 REER

8m»HBdNT4mDEBMTTFSLEVNEEDS GOBNE, 10mW./ MHz D/NBAT—4 18
(ESRAFADTHIEREEG.5 RU)ICRBULEEZR1ICRT. ££. BFLJIDOVTR E
MREELSOFHEOESE. O: FHEZITTICBEREE. A: FSTIS—24%5U5%L
=HHDHIBEETTEE. X  BEFRATERLE.

=P DHEEMIT. BE&SNZERONA 10mW TEEEE2mDLED, NBHT %8
(ESRFA(DSEBSLAN)BLUBFL P (1E5EBH 32dBm~35dBm) i» 5 DTSR HE
ETHD. 1. RBREROHMBEIREITRT.

&z1 EHLANSG)ICBTIERRBRER

BRE&RAREORMY
EE B{E FiHIERRN(E k5
Hh bizt 1] RImE 1]
Atk | 10mW 2m 69m 79m 69m
Bt | 10mW 2m 17m 5m 6m-—

5m 44m — - HEE
c|1omWw ] 2m 19m 5m 5m (DS)
5m | 61m — — 37m

Dt | 3mwW 2m 84m 23m 11m
D%t | 10mW 3m 50m - -
Eft | 300mW | 0.7m 6m 5m 6m

2 BFLUIICHATSRBER

BRI EORN
-3 BIE | BFLP(IEM) -k
Hh it 4m 8m
At | 10mW 2m X Py
B3 | 10MW | 2m - -
5m A _ HEE
C# | 10mW | 2m = - 5.5k
Em A A ~
Dft | 3mwW 2m — A 7.1km
D#t | 1OmW | 3m - A
E# | 300mW | 0.7m O O

-

— KRR, O: FHEL., A:IT5—FY. X BEFRT
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(1) ZWNBHWT—9BIELRATADSDFH

INEBAT—5BESRATADSERLAN)NSBEIEBAEEADTHERZ. RR(E
CRBRENIZE—BLTEY. BEEGLUVHERERS B TH L HIfTES, /-,
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na,
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(2 BFLCHoDFH

BF L OhoBRERBEBANDOTHIERT. HEMELYRBREOASESRICELS >
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VBFLYPDARI FSABFEICE> TR T LOBREREICHE>TOWENEDHEED
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BFL O OLBDGRNERBRETHRESMBANGKHEELTNRIODOT. E<DES
DT HIERIIRRE. THHEEM~BIOMBELEZIZDONRYETH S,

THE. FHEAET—9. BAENEARI FSATFSAYORET—4ICOVTIE, B
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RF— | DIcxid 3. BHiS SERRUEFL UEHICLZTHRE GHERSE)

1. GHERIREDHEE?
(1)REEFR

EEE8.Om
<=2,

SG ARG FSATFSAY
HP83732B HP8563E

—7)0x8.3dB —7)AX159dB
FBESAR-NTTF
(T>7FHY8 ; N2 d B)

N

(2)%ER
SGHAH +10.0dBmMISH/LT. ARG FSATFSAYDHMA* —67.06 dBm,
LT, TREDHEELS 6.8 6 d B, HRZMICHITHEREFERES.Om)IE5 8d B,
LiEpS. SoZEmid. (HIEREMICESLUIVEHIRIETH S LT 5.
1.1 4 d BOEIR. 7YFFHr—7)roORNICKAEHTIIANMEHEIZNS.

2. BFLYOHSOEHDME
(1) REHR

.0
IEEE8.Om

AR FSLTT AT
HP8563E
& — 25— FIAHECEE

BFLUURAIKE—S— #—7)\028.3dB
%k400cc, BEYAR-NT T
(F773318 ; /952 d B)

BFLY

ERALEBFL Y
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ETERAINAEER. BARTEREN1400W, ?J/R MO 2F6ER.
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29 MAXHOLD L. P—4{EzEL%k, R2ENDOR6 3.1 6dBEMEL. EHED
&ET5,
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HAE 7.92dBm
EME 13.26dBm
HE 5.75dBm

(3) B BFLOPHOOEFICONTIE. 2 8AIC/AE> T, AMLEICEVEHIRSERERTF
O—JLLICBVEIBESE T, ENHAZEMHIBALE/SH. BMDRIEEITo 7.
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BEICOVWTH, AEETO
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(2)2 7 HDAIE
BFL o BAEHY. IERESM. IFE 14.78dBm
BFL BRI, B#em. IEH 27.95dBm
BFLCBFEHY. BRE4m. FE 20.71dBm
(b)2 8 HDiAIE
(TR2 7TDRGFLEDHEZ/H. ARY FSATFSAYDBRESE
RB=1MHz,VB=1MHz, /L &iB#=2450MHz, A\’ »=100MHz,SWEEP=1sec & L 7=)

BFLOBHEHY. AL EBESm. IFE 24.75dBm
BFLOoaFEHY. AL BRem. ARIE 6.46dBm
BFLCHBFEHY. KL, ERESm. EMIE 13.69dBm
BFLOBFEHY. KL, BERESm. FE 8.02dBm

BYLYCRFASHY. 3 0cm RAAFI-I L. 3ERESM, EE 24.96dBm
BV O DBEHANRS S ADN—EIE—E BERICRT,

(4) £&8
BRI, EEASS- EbRENT ORI NE, £ BENICTRAT. FREMEN
CEBHERSN, ARDBHIFSICIELSYDZEBRDOL S LIRS S ADERNENS
. ARPSEVMESICBRELZE—IM2 DN, Chid. RIFFEBNRAS 250D %
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HRBEDEEEETHRTHDIEEZS5ND. 1585, 100Mbps DA —H Xy
FOBRDEE S TIVSH, R LAN (354 LAN [CEEX TIRESHRMMS DI
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L LAns, REOKUTIE, SEEBHSRRBEETERT S EABRGTITS
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FIREEDH D, ChICx L TPDCAARIE. BEMICTHERETS>CET. &
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e TRVFARBATICHIF 2 E—REMBERHICHT 2BERNS —BE
BRICHT S EGEREBEFHRAFE -1 ICBVTEEEAEDOTH S,

&0k

IRVFNAZRBRTICH 5 E—REMBERHRICHT 2HERNLSBRES) |
(1) BEERS. 1999.3

-~ 153 -



SERH 1

BENBHT—9BIESRT AR OF v RNV OKES

1 Fyxreb—3>
FyxRL—avid. ECHERREFESBREFERECIOTEDS
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Sif, EELGVRBETIFvrRIVERRTES, COBE. BHEVF YR
BHERANEEOREEFICEELAZVDT, BRESBICLIHEABEICELTL
B&EZONS,
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1 NBHAT—SBECATLOEMHES

1.1 MNEANT—2BERATLOBRERIZOLVTOE A E

BN EHOERERT. 2REEBRUFNHEEELT S,

1.2 —fRRISEH

(1) BEAK
HE. BE EHEEXIEEHFRATHIL,
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7 ARV LEBAXRVEXRBERESHZERA
ARDFSLEMARITODLTIH. BEELB(OS)ARX. AERBKRYELD(F
H) AR XIEIDSAREFHAREDES (DS/FH) AR THAZL. EXA KM
NEZEOFDM)ARIZTOVWTR EET—FERMEIETEROFYIT %
EREHL. Fhoz2 b ERAEYFRNICHENIDEXRTIBREHNESBIZZEL
TIEEEITSAKXTHOT.IMHz &Y 1 AULDOFVITHEETHED. X
EEDOFDMAREFHARENDE S (OFDMAFH) AR THAHZ L,
4 7USNDAER
RIBERHASKIOAX . LBEH(PSK)AR. BEBREBX—1> 7 (FSK)
ARXEIhoDEESAXTHSHI L,
(3) BRAKET
EXHZEEBISM)DFERIZIEEINTLNS2,400MHzM 52, 500MHZzE T
AEMEIOBIRTISZIELE (ENEBOKREELEREL. 2400MHz N B
2,483 5MHzETETHTENEFLLY,)
(4) ZhBREN
7 ARV LIEBMAXRVEXRBARASRZEAR
TMHzOBEBIZCETS2FHENAAT10OmWE T (2427MHz LKL L
2,470.75MHz U TORBEHDEREZER T H5LDTHH>T.FHA R . DS/FH
BAEAXXIFOFDM/ FHESARIZLDELEDEIMWUTITHDZE,
A4 7TUNDAR
1TOMWLEL T THAHI &,
(5)ZEh R 1§
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(7) ZIEZTDHOMBAFBIZ2 14aTIRNILLUTTHACL
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EEZTEPEIZTIOMW2,427MHz Lk 2,470.75MHz L T OB DEBIRZE
H453DTHHT. FHAX. DS/ FHES AKX XIZOFDM FHEEA X
2&23DIE3MWIDZERBEBEHEMAESOBEUT LELEBEIX. TD
BETHZ2ETHRHEORFTHIENTES,

) EEABT7ZUTFERVABEICRY., IMHzS YO FEEHEHENA.
BB 14TFORLOEEFEEDHMICTTOMWI(2427MHz KL E
2,470.75MHz U T OB EHNEREZFERATAHILDOTH>T.FHAX . DSAF
H#E S A X XIZOFDM/ FHES ARKICLHLDIEImWIDZERHENZEM
Z-EEMEEMIAZENTESLN IMHzYS YD EMEAREBHENLZC
DEOAEIZTRBEICIT. ERTIEDBROFEMOIZDLNTH =360
SA(B)Z®BI-9 &,
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B IE 04 BUTTHY. D 04 RICHEBELZRLLBEMRTEENREHD
HEUBBOESHNA 4P LUTTHAZE,

1.3.2 REEXE
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B,
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(1) BEREETHAUNFEED2EIBICHRTETIREHLLMEEEETIE,
(2) 2,427MHz LLE 2470.75MHz L TOR KD B EZHERTHLDIE. FIBEEIC
JOBRRBDOUIVBARIZIBEENDEGFTOELABTRICH ELMEEETHLE,
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S/FHARX RXIZOFDM/ FHAX DB S LM EREFLLRET. F2. €
DOFXIZOVTHBETA R (WEREXELLRET. AERHZANT
FEHBON—APRIZHT->TIEIN—RALAOFEE)ZRET L&,
(2)ZELEBEDODEDPKRED
EhRIEFRHEDHE
ARIMVTFSAFDIFH AICEAFEZEHKELT, IMHz OFEEBICETS
EHEHERNETEIELNBLETHD, FHENEROHBFEOT B L. FH
A5 HXIEIDS/ FHESH X XIZOFDM / FHEAAXIZH-TIL. BEMES—
FERAETHDFHLEEETICENELTHS. DSARNIFOFDMAKIC
HoTIE. N—RFEDBEIF. N—AFRDOFHENET DI,
4 EhBEHFFRELOBE
EEBETIMHzOEBEBICET2EMNEHEHZREL.[ AEExO
360 (OI34iEA (F)) 1ZERBENLETH. TOMOEHR FEDR R
FDGBEIZRILETEHIE,
(BEFHOFEH
EEBECHRAMBZEEROLICH BT, IMHzZOHEBICSTIEMENE
AR KENLENIZHIAEENETSHL,
(A)ZEEEBORATYZAESDEE
7 EhREFEEOHE
ZARIMVTFSAFETCIMHzDGEEBIBICEISFEHNENZRETHEF
MEHEROIEDOEYEMIZ.FHAKX . DS/ FHESARXAXIZOFDMF
HESARICH-TIHR. ZhBBEHORANEDOEOFEYBHFERLETSHIL. D
SHEFRIFOFDMARIZH>TIFE. N—AMEDFEIEIN—ALRDEHE N L
T5HIE,
4 EhRHFRLOBE
EREETIMHzOHEHIBICETI2EDEHEHZRAEL. TDOEARDIE
UTTHACEEHRTALE FOMOEHFEFRIFFHOFEICRALET
& ,
(7) 2,427TMHzLL £ 2,470. 75MHzUL TOEKEZERT5LD
a. 2,387TMHzEKi# R 1f2,496 SMHz R B Z B AR EHH:
25 WX IZEAREDIMHzE BB IZETARDEHEHEHLOEX



{iE M"-31dB
b. 2,387MHzLL £ 2,400MHz 6 & 1f2,483.5MHz% 8 22,496 5MHzLL T :
25 U WRIIEFBEDIMHzFHIBICE TARBESFEFE HLDEE
H—21dB |
) MHunnLn
a. 2,387TMHzk i R 1f2,496. SMH R 4B 2 A K4
25U WRIEEKXEDIMHzEBIBIZHT52EMDEHESFEH OB
{E A —36dB
b. 2,387MHzLL £ 2,400MHz3k i & 1f2,483.5MH2%& 8 22,496 5MHzLLF :
5 UWRIEREKXEDTIMHz BB ICETA2ENEHEHEH OB X
{EA—26dB
B)ZEEEDRIRMICRFTILIERS
FHBHFELOBES . EVEFAENTHEL. ROBLUTTHHAZLEHER
T5H5¢&,
7  2,42TMHzEL £2,47075MHzL L TODEREZFERTIED
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(2) B|RERYET
EEHSERBAASM)DOFERBIZEESN TLS2,400MHz A 52,500MHZET D
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(3) ZPHREN
TMHzDEBIEIZHTAEHNE AN TOMWELT(2,427MHzLL £2,470.75MHz L
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[210mW(2,427MHzEL £2,470.75MHz A T OB KB D EBREFERATHIDIE3m
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7 2,38TMHzER i R 1f2,496 5SMHzZ B A DA EF 254 W
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2.2.2 SEEE
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24GH z B ELLAREZERI . BHRAEEZSHEME200 1 85T24GHz %18
AT B|RCATLOBEAICLEGRMMSEHE] (FR13FE3F288HEM) I
DWTEBRET o1z,

I RESERUSHIOEK
ZEROBWRITOVTIE, MR1DESY,
nH. BHOREEE D0, AEBROTICHERMERT TRIET o1,
EEMOHWAICONTIE, HR20ERY,

I &b
@D H1E (FL13%48178)
ZERDEER . BEAHRURBRHBRICOVWTERET o=, £, F%E
MmuEHEITSHEELE

@ %¥2@ (FK13%7868)
PEHREEZERVSEORMPBIBICOVWTEREIT o=, £-. BFEEHLIDD
EREROBESFHRT-HR. EOPEFCICERRRZHFLEIHSIEDHR LY
Ns5EEHY. ThoDBERERFATERLTTO L Lo, (BFEH1)

® %3@ (FE13%F98178)
ChETOEBZSFZ. ERERVEELSHREZE LV FE LD,



V BEAE
¥F1E 2. 4GHzHFEAEBOI[IK

24GHz S 1L . £ R E R (ISM: Industrial, Scientific and Medical) 7\ K &L TISMI
BA#EOFEFANZEHLATEY. COREYMTERT2REREERIL. ISMCRAR
BOFEAIZL>TELBIAETHREZZRELEFAIELLLL, BRATIE. 110K

SITEYETOR TN,

2,400 ISM /N2 K

FIFaTER |20

2,427 247075 2471

BRKEN R T L

2400 NENT—FBEVRTL"

2,500
2,4835 MSS * 1
2,497
WEAT—HBIE «—VICS*?
2,483.5
[MHZz]
»

* 1 MSS(Mobile Satellite Service): BB RIE X
* 2 VICS(OEIRAZBIRHBEEL AT L):2,499.7TMHz
*3 —RBIZTEBENEHT—HBESAT LIEFEIEh TS

1.1 24GHz FOFERKR

F1- ISMAVETIE, EFLOSUSANZH, ERBNM/N—9—37 . KM IR
EDTT ROV AENFERIN TS, KETIE. TFINLISMAAUREFEAL
TLWBRREHBOLRAT LA A= JHiET. 7IIr—2a B LUMIRREER

BL. ENEOKRRUSROERLGEEZTT

1 INEATF—S2BIEVAT A
1.1 DRATLAA=D LB

24GHZH/NBEHTF—2RIEL AT LGEHBRLANIE ., BRI EfEHZEEN L
EBRBEICLOILBHKRBTED T —AMEENARETHS, RIVAT LK. RYbT—
VERETDHILETURATLOBELRICAVEY ., BAGEDERIENF A4S
FRICET5EET — Moz A AHBEEELL TRV OGN, LE, OA(Office
Automation). FA(Factory Automation). SA(Service Automation)D& N FIZHNNTZ

—ZANBEOTLVS, TR ATLIBRITE1.20

EEYTHS

Fl. A VATLIZ. LANO—ETHAEHALE3—2IEORNENBIFTH
B DO R ATLEAVI—RIMNERDI=HDOMAZBRI D7 O AFE (LY
HESALTIUTAIVELTERTHSERBESFEFLRNTETLS, (H1.3)
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o he 1 JAHELBOERE F& 20m -EER HEEAR
BE - EER *CSMA*x 5 5
é -BEgR
FHE 2 ‘l‘i"f/b e 1H B+t RLt CHEEARK
I (2 TBEH)
: T OB ZFIEIL.
: £ 5T B
T | BeBE 3 KAV Ay ai@iE Bk Bt -HiEAR
7oA.
% : ; 2 ; £hRTY
E -
fehE 4 YE—brhig BSAxRII R EE | -BElER ‘BSANIZL. 281,
” 1.2.3 &RIL - EER 2.3 Fhm
! ‘BYE
|
Bl E 5 Bt
=z Rt EFLNRT) | -BIEAKX. FEE
# SDMBIESL. FX.EBEAR
V=% FToOMmpEL| =
§ LANKSA D 75
U/ —RmiEGE
LA -
A4S 1:1. 1:N%

*BSA (Basic Service Area). **CSMA (Carrier Sense Multiple Access)
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24GHz ISMEBETOFERZIIREL TSSO, HEARBREOFFEHBLEV AT A
ELTARYMS LYEER(SS: Spread Spectrum) ARXEBULIVTULNS, 199248 . TiR:ENE
TR R FAEFIB I NENT—BIERATLOEBEBOBGRMBIELT
MESh, RFFRBLUSRATLELTERSNTIVS, £1-. 19994 (2 131E AREE
FOWLRENT: (BE)NENT—2BECATLAFELLINTEY., P RATLD
RREIRIIORDEESYTHS,

ERIZEWTIE, AU EELLGVBETHIEHLLTERESIEITThOBES
ICEDERZEET T AL ILRETDMOBEEEILWLESITERTAIENTE
HEDIERESNTIVS,

1.3 AT LD

INEBNT—HBEVATLIL MBERCSGHZUT CERSh TWSH— DA
WHWONBHERETHY. O XTLIZHTEFEIZLUTOEEYTHS,
(M T—HEXEELSEEL-O. LEMABTEOT—2EEISEL TS,
(2) JRIEEN BT, BRUSTEZT>THAN—TILEHRTES,
(BIMEDBR-WROBICHREISZHATETHY. BENLERBEELNESICE
MTED,

1. 4 MBS HFRUAEOERE

AN DEMEE X, OAATO/NVaL DFEAEHEMEE. SA. FAV AT L
MNICHMDZRGEERELBITHELL. BT —HFELHEAL TS, 2D K574K
RT. AR OEESIELZD, LBEMEIRNTRKEET—S2EHEBT SR
TLORBETEDLSITE>TNAIENL, TNLDVATLNLDERELT. KT
BT EAREEBIINT I —XNETETETLS,

MEETHHF

NEBAT—RBEVATLDOEERIFII. OA.SA.FARHTHD . HNBEETOD
BEIX. IXEELGEDEM RITVATLL, BETOEHEEAPOS (Point
Of Sales) VAT LADEBA ., Hifih/iL THIRICKAER T EH RGO BER
EEFIBLZEELLTHAEINATWS, £F1-5%. EFTEHR I K HBBluetooth PIFRE
E FlHomeRF (Home Radio Frequency)/SWAPZLE E(Z/8—YFIL1—XEBRIEL
FBRIEAXDORBILICA T-EBFIZHLGL —RREITHITAEHRBBHOEE
HELTORIBHFEIN TS,

F RIFANCERRLGELHAEDLERERBESFTFERAOT7IVEAFEEL
TH. SRBULNPFIN TS, 14— T7 I AEHOMAZBRO—EREL
TR ATLIZEDSRRIVRAIHBEREINTLNS,

(2) FIFAR®E. F2RE. B
=R AR REDBEETDVATLTOT—2E(E
N—=O—K N\ TAB—ZFI = oHiE



14 AFIZBLWMRRETTOTF—2&1(E
HEEERE. VU — L RFRE KLUBRAEE

F11 MNEAT—FBEVATLOEMALE

NENT—HBIEVATL

EIERIRE 2,471~2497MHz (26MHz) l 2,400~2,483 5MHz (83.5MHz)
B | BEAR BAEBEAX. BEARX, FHEARFEHEEAK
AR | ERAFAR ARGV AR TOANMEBELETHLD
CimEf R (DS.FHELUVHEE AT (ARG VR FREER D)
LEE 10k ARGV AREALDLDICON
TI¥5LlLE
EEHA 10mW.~MHzLL T ARG VIERARERBNSLDIZD
LTI 10mW.~MHz
(2,427~2.470.75MHz & {E AL . FHE
FUHEEARZRVILOIZDOWL
TIE3mW.~MHz)
- FDHIZ DN TIE10mW
REFEH WHEGL
EHR 53t F182.14dBLLF TH D,
=1L, RSB A, X1 F)182.14dBDEEZE P RICIMHZ BRI S
FAEHEHNIIOMWOEDPRBAEMA-HOELUTLLLBEIE. TOE
THEZEETPROANFTHASLDET S,
EHBBHOHE | +20%. —80%LIA
wmE
5B BIEMHE 26MHz LA F (415 8% % 136 18 : 500kHz LA | FHOD 3B & (X835MHz L. £ LIS D
b B S 15 26MHz L T (L ER 5 18L& : 500kHz
k)
ATYTAFSIRE | 7. 2458MHzSf<2471MHz R U P. 238IMHz=f<2400MHz RU
2 49TMHz <f<2,510MHz 2,483.5MHz <f<2,496.5MHz
= 25uWLLTF = 25uWLLTF
. 2458MHz>f RU 4. 238IMHz>f RU
2 510MHz<f 2,496 5MHz <f
= 25uWLLIF = 25uWLLTF

BIRMICFS T DE
RORE

1GHzR#® = 47 /7 VLR
1GHzLLE = 20/ vbLLF

TDih

FELTRA—DERICEWTERINIERBOERRIBETHoT, BAF
SEEBMICEIEL. RIZZIETIREHLEBEILE,

DS (Direct Sequence) : EEIREL A XK
FH (Frequency Hopping) : BB #ARvE T AR
VLR LRI = ERES DX EEEIZHE LV ARK TRLI-E




Y FHESERINST—AEIE
&, BB ASBT—LE
BR/AADELWVBRETTOT—2E1E
ELREGZEDT—4E(E
E/314 )L PC(Personal Computer) S F—42&1E
TORILRE TV T—4 & PDA(Personal Digital Assistance) X [E/3()LaE 2
—ARLMEIE
BERLGEOERERETET —HEIE
BEMEECHSEBLEDBERROERLE
A B3—2 VTP O ARAMAEBRER X T L
O MISEHRIL S AT ALIZE T AEN EEEE R

3 4 & N H

I

1.5 MiBHRKREME

INENT—ABEVATLIL AFERFIZHERNES . AT ROCRETOFER
DHELT . THFTORMBAEE. BAOT7I/ABREV-T-Aik TIEIEF A
SNTLAS, BB ELTHLLVHWPAIEEES02. 114 LD EERLANIZAIZ | Bluetooth
PEOMDBMBBREDORIERTLERLEV S ATLNFEL. NEHLT—HEIE
DATLERELTOFBRBEZHEETIOXEZTIILGLD BERLERNSZ
WERLNABEBLAND R T LIZDWLTIE., TOBRBEMIE2005FFTIZ230~
400FBEHEESNTINS,

2 BEHREA S AT L
2.1 DATLAA—=DEEDIGH

BHRIMASGERICH T TERERSIL. ThESH B EMTT — 42 MHRH%.
BB TS5 EREMIRETAIET. BT 2LUBERKRZEANTIEETH S,
EROEAAIE. THBTOSALERNTAEEYDOHEANIZLLEEET. AR
Rt EIZHFBE7OHA /B, BB TES. TEELO |, 558858 0K
AUMBERAE S ABICEAIN TS,

RERDGERIZ NV TIRBIATHEL EREELBMI/ VTSR TRE
S>THY. IREEMTH . CSI1~2FE0OMIC. FBEABRHOERICEY. N\uT
JLRAD1FYTICIEERNERLARILTEIFLTINS, F1-. BRIEEEAEL b,
K(EEDDICBEBEEAIN AT LBEAEORELREL. MTFSHHEOELVEEAR
MAERtEh . BEMKERI D R T LADORESCTOERBERITKREFLEIL., i KA
ZYoohb,

FROATLEBEGLURIZ, FEH5FBRETIRORODBYTHS.



(M ATLEBRETILA

B 1.6 BEMKED S AT LOBER

- R _ HEHE
7 rﬁgmmﬁﬁﬁ%_i — Y FRES
BRE gL SELERD
-
9—4@{%@%&%%#;37 X
m| | % [
® fﬁ#%ﬁ%ﬁ%ﬁ}—jf Rirrerrm A
# R
B 14 BBAENCRTLRRET L
(2) AT LBRETILB
BRI e
7 ﬂzmﬁmﬁﬁwk_ﬁ'__€’<7
| | RS
5 - 25D HIRE
m| | %
S
= Eﬁ@ﬁ%%%%ﬁ%g§7 hd
#
(15 BEFEA X T LBRETILB
(3) WA
BEAH—
BER. B &R | A
11 11
BRIt BRI
FAMIVE 1-4 g ? 4




(OB (BYEEMMEE S-S AT L)

B
S
BA Loy T T -
) S48 148 Hirde | BRI
Ea—%4—
(IN2T 14584 THh)

L7 BBAEMNOATLBER (BBEABKEFE >V AT L)

2.2 HE. HiEEx

BEMABA AT LI BENENBHRBO AT LAHELINSLFIL. &
HEETLAERBLLTEREMITRANFIESFIRF20SDENERBLELTER
SNTUW =, BREBEBBEREN AT AL, BERAHFIVLELINATLSLD
O, BRUEBERFITELRBRERLELTRHONTILNS, TNk, 1992F58I12F
BERITRAFOEFIAF2EOHRENENEBBEROP THRBFEA S R T LM
Brash. REICE->TWS,

SATLOFMBEEIRI20EHY,

& 12 BEIRKEAN AT LORINRE

BEHAEA
BHE/NEHBERSRR | HWRNERSR
2,440MHz &
EERIR 2,450MHz &
2,455MHz &
mER X F—A
=ik TROER NON. NON.
AR A1D/AXN/F1D/F2D/G1D A1D/AXN/F1D/F2D/G1D
EhIREN - | 1omW 300mW
RIFEH WHEL HEHY
& R A =h§0 B 3m Eiih 3m ULt
EHIRFF &1 F)18 20dB LI F
EHREHOHFBIRE +50%. —50%
EHES |ER. T—RFHITREES
ERAR BRBKXIZEETHLD
S H EERER 55MHz LLF
ATUT A DRE 100U W L TFCEHRE T
%ﬂ:ﬂzm:%%ﬁ%%ﬁm& 4nW
FDith BENEHEZBOREEHLERELILT. XOVLThh
DHEEEHFTHLE
DT ELTR—DOHEANIZEWNTERINIERBED
IR TH T BAFESEEBMITEEL. RIT
SIET AR
QFBEICKAFRBOVVEZL, RITBERDHEHD
BIRBBICITIENTEHHEE




2.3 SATFLOEH

BHENENOBBRBI AT LIL. BRABRKRBE AT LALEBRLTEEH AN
INEW=HRREBIERE T/ NV TR DISER TIESMEBTH S, (VN TILADIG
BEHICHERALBE . BemiZE),

REDATLIZ. EERVATLNETHY . AERBICEVTERELIEE
DESOREANEIFEMD—FIEEBICEYIERL. £E & B A O BRELE. Lmitb
BORNBTLEELLE . AVE1—2ELEETIETRETOICLTRELEEOHBENE
BY—)ELT, F¥z. BAICRIASEAIETY —FOBBER. #:8 8 /B
MEEFITHASINTLS,

2.4 MIHRFRURAEDER

BEFTOBIHEENEEBIL. TLELT. IHCPEEDONILLM VAT EHIFA
HEBALIZENT, avEa—4 A8 AI8I2kY. FEMTERT 5MIKEER
L. RhoE. EEERLEIFERINTLS,

— B AFVTOFXBHRTHERSADIECERRC/NE BELEFTUERMBLE
HBL. Sk. EXERAETOERTEANELIRBEOALGLT MREE. MREE
FWREVFLLARIEXDELEA B TS,

M EEHFHLF
WEOELAIFTHLHEH. BEE. . ELEE. BEEE DA MREE.
MREE. BEREE. 7/\L/ILEBEHLLHERENMTHbhDDH5S,
(2)FIFA A&, F2RE. BhM)
7 B
EYOESEEIZEVLT AR ERERELEE S S LCEXHE
DOEBHE L. BREOBEEBRTLE, HBEINERE) - MEBBLEREYD
1 BEE
AERBIZEWNT. 2REBLEEEN/TRELLSITHRRADELETUVRE
BREFEZTIRODIRT L ELTERLE  RIRIENERBIE): MESBIGEH
MEf &)
)
B HENIOE(RBIZELT. ARNTESEBEBRAESEEMTOBEE
W BALERICLSEMEDIEELERAZDIEE. BBLEBOEELL,
FABIENCE R MABENIS BT8R4 )
I EILEE
ELDEBIZEVWT. ABORAOFIvI O ARHEBROMHEE, ZH0RE
YIZEWT, E@BRAU b OBBEROF VIR E, FIFRIINCERIE)  ME B
BERIAR. H—K<2D



A EEE
EMBAERCIZIEEOARKERLLE, FIRIENERIE): MESBIG &1
MEEZEM. ITF%E)
H skiEwE
HEMIEDTRIERVORAMIBR., SIEMBRBZRE, MBIENERE): M
(BECERIFNE))

UED&SIZ. BRKREBIL AT LARKRREASFIZEVLWTRHRBIN TS, B
1FvTDNE B2 RBEGSVEROBENBIE #EHIHFTOELLIEREL
PRI THoWAIMRIFERTESEN. NOTAR1TOERMBELEEL . R
EHGREBRVEL EEDND,

H-FLENER. EERFICSTAALEEEDOBEBLCERT —IANDRE
To7 MHEEOMFEILL. EEXEETOLITRE-HROT7YT NEEFICSH
FH5EBRUF. EOFERAEIVINRETRRICENHIDTHS,

2. 5 HiGREER

BEABANEEIZIL. BB, BEZEX. ABER. T/ EKXELDH
AN RAVABEFERTHILICEY. BEEREIBEILINERD 2T ORFHE
By, 7oT+0nEE. BEROIFITICIIZESNIBREILHAEA TS, 2D/
BMe.IciEi. S O AN FOMLKEEMELERENICTEDLEEDNS,
F-. KEZFOIISSARFHZAVWV-BEIREANEELHEREIN . BEIARRIE
BORBMNHESI. X, /M X258 FYBRIETTOMALAEELL>TETL
%,

ZO/NE BREEMHE. EREREEICEY. BEOFATRIGROMNS, Z21~28F
T. PR - HEATBEAXEMICERSh. ChA—BOBEBILEZERTLIER
EIGY, SRECLLIFANFOMLKERET HELOIFRBZL 0T CEN /S
3, ERELFTHI0~20BHULOBIEFTOFTELHY. BRUETHIBRIEIC
BHEBbhb,

FROBEBABINEEDIFTEFTEFAERER8IZTY,



35
30

25
[F4] 59

2005[%]
BEREM
1.8 BERBAIEBONXREETIESH

1997

1998 1999 2000

3 PIFATER
3.1 DARTLAA=TERRH

FIFATEBEOBRME. BREOHETEROBHENKE EE. EH. &
HIRTOBERABETCERINTWAIETH S FMOBERIE. BIEDEL. P
WBENLBE. BLAURFEEALEBIEGEE. BI2BE. PERSICLSE
Enf, TORILBEOSSARXDORRLENTON TS,
FPIFa17EBOFHATLEBRET VAR 19IZRY,

r—A1 R EE (EE. 235)

E B e

r—2R2 LE-4—#EE (EE. B2i)

Bk o e

r—23 EE—BEEESR)

e &

[E]. s

s

r—2X4 BE—BE

ir—A5 HE—HH

2

e

.

r—26 TOM(RE5RE)

i _s— ir —_
&l O

19 PRFATEEOTHATLEBRETIL




3. 2 HIEE. BfiEEIT (24GHz &)
(MBEHRIOEERK, FEBESOES

RI13 PIFa7EEOREMANOTHALX. FHABEZOEY
B R [MHZ] FERARESE ERAARA RV SEREIHE
2,400~ 2,405 BEBHE(LY. TY) HIPRZL
2.405~2,407 LE—S~DLYEE FM% (3 20kHz)

N == AMZ (6 ~9MHz)
2422~2424 T—3BERV RTTY A2.F1_F2

2,424~24245 T—A2EE. BERIHAEE RTTY ZB<94 R T

2,4245~2.4250 EHESDEEDH Al F2
2425~2 427 LE—AMhSDOTFYEE FM% ($9 20kHz)
2,427~2,431 T—BIEFRL FM% (6kHz LL L)

N = = AMZ (6 ~9MHz)
2431~2,442 TVIEES FM% (11MHz L\ F) BT
2,442 ~2.450 HRAL HR7ZL

(2)EPEENHSE

ERRBENE, EhRIHGEINLIBHELTOHRESNTEY ., ZKIEL 2w
Thd. EHHROBKIE. 2FRF QB0 FFx2 BE)D/N\KToTFHAZLA, LE
—ABICEVWTIEIRIEREET A5 BEZBROIVZT - ToTFTEE>TND

(3 BE

LE-SBD#HER 141277,

f14 PIXFaT7EEOLELE -4

£ 27 ®it 3
[ 27 b 11
i 43 JbiE 3
FE 7 g 10
Y [E] 8

S 10 Bt 149

(4) ERDMER

EADORERIE, KECI DTS,

7 FMBRBHET. FITLE—4% N L THENLRELZTS

A4 FM REHE. TV THBEERL. RIEHBEDIZER "BEHZHD

7 SSEELHLLBEAK. BEROT—AEEICEALIRTHHRRETS
NETFOND, BEDECH, 1,200MHz HUTORERMFO LS. BEHK(EZET
BELLENCO)BEZT>PNEHEYEL, Foo A 12DOLTIE. BEILTOERAN

FEA RESLOLWLLTEF~BELFEEENI

-Z
~nX

ELTOERIZGS,




(5)BEHMBILTLOEERT

FPRFATEEDIE. FIF17EBELTOERICHIRSIATEY, LOEXHD
EOIZERLEYESED=HOEEXTELRN, T, BEEBTRAUEI3ED2
RUBESRIZEY. [COBRESEOERIL. BRRAEBAERICHE>TERLT
WA IFa7EBUNADEROBEBIIHEEEALVESICRS IRY
[2 400MHz/H5>2,450MHzE THO BRSO ERICELTIE. EXRFERAKED
ERICE-TAHECIEELREEBTRLATNIEELEL IERESN TN,

3.3 MBS HRUBEOEM

RESN TR PIFA7EGEMBIT. BEREA T a1y ERELTE
A TASTE (1W) . AR B (W) . BIRR TR R ZES ZEQW)ITHY.
HIHALHBNELHY . BBERELTERALTL RN ZL., BRI, BF
BIE.TFLESaVBE. §RBE. Ay T—2BEDEN . AERS (EME)EE
BERHD, FEETIE. —HTSSEENRBE T UILLIZAT-RERLTH
nThsg,

3. 4 MIHREFA

BE. CONVETERIZBRALTWAPIFL7EBERROERGIEEIXTES
WA, CHETICERAESN - A—H— BB R CA—H—OHMEBIZEFED) DR
ELMOBHII2EEUTEREEIND, £, PHBITLEIC149F (R1.45H)
HE.ERSh TS,

— 5. 1,200MHz U T O BEEFICE T3 RFRIBOTHC BHETEIT LD
ETBTIFATRD24GHZHE~DBITHERILLTETL S,

BA7IFL7EEER (JARL) TIE. DB OBRBELHLT HLE. CD/AVE
O EMLIZAFTERETOTND, £, SROTFIF17EFIHETEHT ORI
OB AZHELTHSY, $512, 1,200MHzE R U 2,400MHz D LE — 32 BZE D
2T DBEADEEERIBLTILNS,

ZOt. FIZ IEEENEEFTHRR. HIIEEXFTENRENERRETHHE
E AL EEMBIIEEBA-DIT. $122442~2450MHz ALV TNV, TD
EEMET. PIXF17HBERICAFTRLARFORMNEEEEITN>TED
L. FDERELTEIFOND,

X512, ZBHEBOH A XHNNENTE HDIWVERYPAXDOT7oTFHTHLAEN
BONBIERUMELREOEISHEREICHENTH D, ATEERRNIZEY
BREIN:-ABFIFAT7RHEAO—AONTER12E 1 AICERDILEX T M oIT
Eifont-, COBEIZIE. CORBEHEHEDOLSV AR INBEEINTEY, BFX%E
FLHETHEEDTIF2THHALTLS,



UEDESZ, CORBE#EIT. £151200MHzE L FOERMEFEOEREL
WEWLW BIC— RO 7IFa7I28FOBGERICH->TEY . £1-. S DTS4
WEZ2DOERRICIYEERMICHEREFELTAEDEFEEIL S,

3.5 #NEORKR

ENEOTYFATERBEOARIT. BXMIZBRLRALTH I, A—H—BE 1
WEFEAER FERITERIN TV S EEAF TIEEL, B ZH L TIL, 2,300
~2450MHz 7 I F a7 BRIZEY B TOM TSN, PIIYZREBTHYER
MHRIREN TS, BIZ. BIEESEEES (TU: International Telecommunication
Union) 0 & #R:B1E RANIZH LT, [2,400~2,450MHz D BB FICHE WL TIE. 7IF
ATREEH T MOEBITHTRREEEELIERNIEERHELT. ERATAS
ENTES, COFEREHAITAEERIE. PYFA7RIZEFOBROFESZLHST
ELDWHAGLHETHRELELICRETAILERET S, JIEREESA TS,

4 ISMHESR
4.1 DRFLAA— LR R

ISMg SR, BFLUD ERANM/A—H—I7HELUMARLE BEZEN
ELBVLWEREERFARBTHS.

4.2 HIE. BiEET
ISMAAURIZEFSHELLTIE. BBE ST BBHMAEE257S) ITELENHLHL
THY. MRRBRAFOSRDREITLYBERBUN OB EA BB, >R
SNEBKRERIIRT) 7 ARG L HBEREEDRRFBEOHEHH24GHHT
EHLN TS, ISMBEEDOHEMBMEHRERISITRT.

515 ISMEBRDEFRERE

BB € 2,450MHz % 50MHz

BEXRICFHERBE BIZREGL

ATYT ARG LA EREE HIZHRELGL

Fr. BFLUDICEALTE BREBITRAFEOFDOIZENT, R16DEHY
RESN TS,



xR 16 BFLOCOERMRIEG

Bk F 2,450MHz £ 50MHz

=R ERE 2kW LI S DOBMEIRREEIZETAEREE hD®/X
EANTEHRED 115%FBZHELED

RT) 7 X FE5% BEEHFRNTIE BELL

BHEENDENEEZE it AERE&E % . 5mW.~cm? LLF

EfK BEEBRICEUYREBEINIBBERUVERN. &
ERRFEE. B TELIBEDERERKAIC
IREESh. ABLUBERICAORENLO

4. IHIHRZBE RV AEDER

BFLUD . BERANAN—Y—I7EIUMBRLER. RERPHERGE. £
CERDRONBATOEMBEBEMNELTLS, MFRELEBEFLOORE L B
[CT—RREICERFL-H. TFTOSRORBLERFEIGVERDIS,

5 MSS (Mobile Satellite Service)
5.1 AA—TEIGRE)

24GHzF DD - EEEBEZEZBULSBEBRKREEEEL AT LIL. 200048 M5
BREZFIZBWLWTH—EANBEBEh TS, BRATOY—EXE A F2003FEH
FEah TV,

2N
AN
R
i

110 MSS VATLDAA—TF



5.2 HIE. HifTEET

F+ 1.7 MSS L RXTLD—1H)

BEEE 1.414km

BEEY 48 1

#EEA 8(Walker “delta—pattern” constellation)
MEREN-VOBERY 6

BRI R 2 A 10 &

BABE - 21—YRIEs 3.504km

BEENA 52 fF

Y- AUV T UENRE A BLR S 2,483.5MHz~ 2 500MHz
#-E AU T Y B $RE F H EE 16.5MHz

ARYRE =L 16

I BFA BEILZE
ZriEmEAR CDMA

fEEL—bk 2.400bps

FyIL—k 1.2288Mcps

FrUYTP HYDFEE 1.25MHz

v )7 13 FvY7
BEY-tAVITOTHEERIBRX 13.0dB

Y-t AYF)T B-U DX EIRP 16.0dBw

Y= AU AE M -A H Y DF X EIRP 16.0 X 13 %v!/7=27.14dBW
BHE - thREOBHREMORE/ME -163.4dB
#HE-hEXMOBEHREMORKKIE -171.3dB
AREOFZEIZLSHOX -1.0dB
RARPOT1ET4 0.4(-4.0dB)

5.3 mHLFRUVRARDER

HIGH FIE EHEETHL.  EREAVBEAXDFE . RENHRIRKLY
FO—NUIEBEERBTIICETRETHAH. BERERARKEHFICLLT O
—NVIBIEERBLT AHIGHREL TS, F-. BHFICHRATESHEST
BELABOEHEEIAHEATELREKRDORARGENEDHLNTLND,

5. 4 HimHRESRA

HIFHEIL. Y—EANBE-STLVEWNS  HE LT RIZTELGLS BATD
MEI—THIT. FOBRELEEIN TS,



6 VICS(Vehicle Information and Communication System)
6. 1 A A= LGB

VICSGEE 3 BIEFOEIE VAT L), FSAN—ITER K BIFEHRE )7 IILEA LI
REFTEZEEHBRBELI AT LTH S

EEEROBRBICHEBLA-ERE —aY (BEERIEESE) NoEESINTZVICS
ERIT. ETPOEOEHRTZIEIND, FIESNERRZBHERIE. VICSHIE
NDH—FEF —SasZIZTEKRE ) EEREERTE. IXFRTEID3E
HDRAZAIWTUREBENS,

1.11 VICS VRATLDAA—THE

6. 2 HIE. HiHET
%18 VICS ORtEE

EIEH SIEW
ik RBEHRT—RRE
EHH= T—4:GMSK*, I & :AM

PR B En 2,499.7MHz
E TR 85kHz
mERE GMSK : 64kbps., AM: 1kHz A #4:K
EEHN 10mW(10dBm) X 2
7T | ZEiE 7dBi
A3 215 2dBi 12
wEl| | RiE 3dB ”
% Al
FERRE B4 BR
WIZiERE 90m
FUTEEHLAL —-65Bm

*GMSK: Guassian filtered Minimum Shift Keying

6. 3 MFLHRUAEDEM

VICSIE. EDARFYENTOEBZAHREL TS EATIHHFE. BB X
B-EERHTHS, VICSTRIEFRELIEREL T, DXFIER - % iHHRE. QP



BRERR. T2 A EORERRE. QX EEEHER (BR. TE%) - BRHIE
}. ORHIGRMCEE-THRE)ENH D,
SHE.RE. A7 RAEFTOIREARERRORE LB TON BHIERD
RYEIDOVTIE H—EXARBORERETVDDIERIERIh TLKEEZ SN,
FoTFIURICHIE L - EHBEA~OERIZE Y —E RO TIE, 2112958
FTOEARLZERICHARAREHELL. 2E~BRAShSFETHS,

6. 4 MIHREER

VICSIE. ITS (Intelligent Transportation Systems)D—IR&ELTHHEINTHEY. &
BLBEIIEELILTFRINDS, FR22001F6AXRBRET. h—FESY—Lav D REt
HETERIEH7605 5. 5B VICSAZ VD RETH A EKZITHBITAELL-OTIVS,

7.000000 - EEEmVICS T oy | (V) [ 60.00%

0000 | | e e ] 0o

4,000000 g (V) 2 (N gt e ZZ,ZZ
2000%
1000%
0.00%

112 VICS A=vrOHBE MR H—FTEDOHF MR
VICS t24—& 1) (2001.6)



7 #ENEORKR

BIRLANOEBHLGREREIZTOVTIE. R R 2Mops DIZEZF T REET B
IEEE"'802.11 HNSO™/IEC™ 8802-11&L THRBILENTLVS, D . 1999FIZHR K
1IMbps DR EF AIREL T HIEEES02.1 b AR L S, HiFICECHEIS L1240
TV, -, BEWKER ORIETIL. ISO/IEC JTCI1/SC31/WGE H24GHzFEE
4 RFID (Radio Frequency IDentification) DiE#{LEHEH TLVS,

*1 [EEE: ¥ EER T FH 1 & 15 = (Institute of Electrical and Electronics
Engineers)

*2 ISO : E B 4Z #E {L #4448 (International Organization for Standardization)

*3 [EC: BB E SAELE £ E (International Electrotechnical Commission)

7.1 24GHz #HEHR LAN DIKR
(1) AR E
FEICHETHEZELAND AT LEOFEARRYFEER.13ITRT,
JE K - B * 2,483.5
2,445 ARA 2,475
2,400 ax 2,497 [MHz]

*: ARA L ERRL
1.13 HEOERRIEMFEH

(2)FEEBNDOLLE

EEENIEL. ISO/IEC8802-11 TIIFITHESN TLVEWLVA ., FEOREIZHSS
LITEHTNS, FEDXEBHRAEIRERDEEY,
®19 FEOXEEHE

= (i) RE -k

kE(FCC) |#BEN W BEHTHRE
(FH ®—&1% 0.125W)

FX (ETSI) | FHSS: 100mW/0.1MHz BEENTRE
Other: 10mW/MHz

BAR(ERKZ) | 10mW/MHz BEEEHTRE
(FRR/YIZIZ 260mW)

(3)20Mbps # B/~ DT

IEEE802.11 Tld, IRAE24GHzHF 1A TE L1=20MbpsZ B X A= H 5 LANDIE# b
EENEOHLNTWA(SEEHT).



7.2 RFID OiKR

RWAEISOTIL. RFIDMDERE R E T EL T135kHz, 13.56MHz, 2.45GHz % 1*5.8GHz
H IV UHF (Q00OMHzT) DSEEMMRESIN, iIZELEELEDH RTINS, (B
EZ&¥8)

7. 3 FEEIFRFHIEZE B 4L (FCC :Federal Communications Commission) DIk

KEICHWTIK, FCC part15.247TIHARMILENEE). 15.24515(BFRHERAD
BEI)RU15249I8(F DHIZ24CGH HE S LISMAUF O T —2BIEDRIHIFEH
[ZDWTOREMNERIREIN TS, KEDRFIDITERIZL>T. 15.24718, 15.24918
BHBHUNEI5.24518% FIE LT BN FET D, R110ZETDREQAGHZFEDHID E
HRERY,

*(EIZHNTH, BITOESEEERNISOELZITHL . BRBEZTo>TLD,
(BEEH9)



#1.10 FCCOELIRFE

DS 4R LAN | FH #42 LAN RF-ID %
FCCIEE 15.247 15.245,715.249
EiRAR DS H LU FHEIZE R AR D RFID 1LEBEN D) HELZL
BlE R raE 2,400-2,483.5MHz (ERIBILIRENZE DIBA (T 2.435-2.465MHz)
i € T YE S W LRESHEB THDE, =Lt 4 FEEREHY 75 KD FH 5 | -3m DFEEH ZHLYT 50mv/m LA
;L 0125W LT, TTHH L,
-6aBi LILEDIEAIRNSE BT HHET T HERANSIBAIL, 6BiEE | - BN ISREREDIHAIL. 3m
AN BIE, 1-1-L 2 s EE S RREHEDBE | OB CHL YT 500mV/m LIFT
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Federal Communications Commission FCC 01-158

Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of )
).

Amendment of Part 15 of the Commission's Rules )

Regarding Spread Spectrum Devices ) ET Docket No. 99-231
)

Wi-LAN, Inc ) DA 00-2317

Application for Certification of an Intentional )
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FURTHER NOTICE OF PROPOSED RULE MAKING AND
ORDER
Adopted: May 10, 2001 Released: May 11, 2001

Comment Date: |75 days after publication in the Federal Register]
Reply Comment Date: {105 davs afier publication in the Federal Register]

Byv the Commussion:

INTRODUCTION

1. By this action. we propose to amend Part 15 of the Commission’s rules to improve
spectrum sharing by unlicensed devices operating in the 2.4 GHz band (2400 - 2483.5 MHz).
provide for introduction of new digital transmission technologies, and eliminate unnecessary
regulations for spread spectrum systems. Specifically, this Further Notice proposes to revise the
rules for frequency hopping spread spectrum systems operating in the 2.4 GHz band to reduce
the amount of spectrum that must be used with certain types of operation, and to allow new
digital transmission technologies to operate pursuant to the same rules as spread spectrum
svstems. It also proposes to eliminate the processing gain requirement for direct sequence
spread spectrum systems, which will provide manufacturers with increased flexibility and
regulatory certainty in the design of their products. We take these actions to facilitate the
continued development and deployment of new wireless devices for businesses and consumers.

2. Wec also find that our Office of Engineering and Technologv (OET) acted properly
in denving an apphcation for equipment certification filed by Wi-LAN. Inc. ("Wi-LAN")
under the current spread spectrum rules for a svstem using wideband orthogonal frequency
division' multiplexing modulation (W-OFDM).! We agree with the staff’s finding that this
technology does not qualify for operation under the current spread spectrum rules. We will,
however, grant an interim waiver to allow Wi-LAN's equipment and similar devices from other
manufacturers to be certificated at reduced power levels during the pendency of this rule making.

' FCC ID:K4BAPOI
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We note that the proposals we are making in this Further Notice, if adopted. would
accommodate devices such as Wi-LAN's.

BACKGROUND

3. Part 15 of the FCC's rules provides for the operation of unlicensed devices. As a
general condition of operation, Part 15 devices may not cause any harmful interference to
authorized services and must accept anv interference that may be received.” In addition. all
services and devices operating in the 915 MHz (902 - 928 MHz), 2.4 GHz. and 5.7 GHz (5725 -
5850 MHz) bands must accept any interference received from industrial, scientific and medical
equipment. Section 15.247 contains rules govemning the operation of spread spectrum devices
in the 915 MHz, 2.4 GHz. and 5.7 GHz bands> Operation under these rules is limited to
frequency hopping and direct sequence spread spectrum systems. In frequency hopping
systems, an information signal, usually a data stream, modulates a radio frequency carrier that is
hopped among a number of frequencies in concert with a receiver. In direct sequence systems,
the information data stream is combined with a high speed digital spreading code that 1s used to
modulate a radio carrier, producing a radio signal that has a bandwidth covering anywhere from
1 to 100 megahertz.  Both frequency hopping and direct sequence systems are permitted to use
output powers of up to 1 watt in the above bands, however, most devices use lower power for
various design reasons. such as conserving battery life. Spread spectrum modulation reduces the
power density of the transmitted signal at any frequency, thereby reducing the possibility of
causing interference to other signals occupving the same spectrum.  Similarly, at the receiver
end. the power density of interfering signals 1s mimmized, making spread spectrum systems
relatively immune to interference from outside sources.

4. The original Notice of Proposed Rule Making ("Notice") in this proceeding. which
was initiated in response to a request from the Home RF working group. proposed to amend the
rules to allow frequency hopping spread spectrum systems operating in the 2.4 GHz band to use
hopping channel bandwidths wider than 1 MHz.? The Notice also proposed to adopt a new
method for determining compliance with the requirement that direct sequence systems exhibit a
minimum of 10 dB processing gain. The First Report and Order ("First R&O") in this
proceeding amended the spread spectrum rules to allow frequency hopping spread spectrum
transmitters in the 2.4 GHz band to use bandwidths between 1 MHz and 5 MHz at a reduced
power output of up to 125 mW_> Frequency hopping systems with a bandwidth of up to 1
MHz are required to use at least 75 non-overlapping hopping frequencies. Use of 75 hopping
frequencies i1s generally not feasible for systems having a bandwidth in excess of 1 MHz
because the 2.4 GHz band, which covers 2400-2483.5 MHz, provides only 83.5 megahertz of
spectrum. Accordingly. the rules were amended to permit systems using a bandwidth greater
than 1 MHz but less than or equal to 5 MHz to use as few as 15 non-overlapping channels
provided that the total span of hopping channels be at least 75 MHz° Therefore. while a
system using 5 MHz hopping channel bandwidths 1s permitted to use as few as 15 hopping
frequencies. one using 3 MHz hopping channel bandwidths must use at least 25 hopping
frequencies to comply with the rules. In the First R&O. the Commission stated that it would

‘47CFR§ 155

* 47 CFR §15247

* Notice of Proposed Rule Making, ET Docket 99-231, 14 FCC Red 13046 (1999).

3 First Report and Order in ET Docket 99-231, 15 FCC Rcd 16244 (2000).

° Manufacturers typically avoid operation near 2483.5 MHz in order to meet restrictions on out-of-band
emissions to protect mobile satellite service operations in the upper adjacent spectrum.  Therefore,
frequency hopping systems that employ a bandwidth of 5 MHz generally could not use more than 135
hopping frequencies without repeating operation in the same spectrum.  The requirement to hop over a
minimum number of channels ensures that the transmissions are spread over a wide range of
frequencies 1o reduce the risk of interference to other systems.
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address the processing gain issue in a future Report and Order.

5. Thirteen partics (“Petitioners™) filed a Joint Pctition for Clarification or. in the
Alternative. Partial Reconsideration ("Joint Petition") of the First R&O.* The Petitioners
request that the rules be clarified to allow frequency hopping svstems in the 2.4 GHz band with
bandwidths of 1 MHz or less to use as few as 15 hopping channels. The petitioners state that
such operations should be subject to an output power limit of 125 mW and should be required to
use adaptive hopping techniques to avoid operating on occupied frequencies.

6. We obscrve that there have been several other recent developments relevant to the
spread spectrum rules.  One such development is the Wi-LAN application for certification of a
W-OFDM syvstem under the spread spectrum rules as discussed further below. Another 1s a
recent announcement by Texas Instruments that it plans to introduce a new high data rate.
digital transmission system called packet binary convolutional coding ("PBCC") for operation
in the 2.4 GHz band under the spread spectrum rules. While Texas Instruments claims that
this technology will meet the current rules. at this juncture compliance has not been
demonstrated. We are also aware that the IEEE Working Group 802.11 is in the process of
developing standards for a new generation of wireless networks capable of operating at data
speeds of at least 20 MB/s.” There has been much debate within this standards group centered
on whether certain technologies meet the FCC's spread spectrum rules.

DISCUSSION

7. The Commission’s spread spectrum rules have been a tremendous success. A
wide vartety of devices have been introduced under these rules for business and consumer use
including cordless telephones and computer local area networks. Moreover. the past few vears
have witnessed the development of industry standards. such as IEEE 802.11b, Bluetooth, and
Home RF. that promise to greatly expand thc number and variety of devices that will operate in
thc 2.4GHz band. We anticipate the introduction of wireless headsets and computer
connections for cellular and PCS phones, wireless computer peripherals such as printers and
kevboards, and a host of new wireless Internet apphances that will use this band as well as the
other bands that provide for unlicensed operation.

8. Since the time the spread spectrum rules were first introduced some 15 vears ago.,
the Commission has amended the rules several times to accommodate technology developments
and promote new and innovative use of the 915 MHz, 2.4 GHz, and 5.7 GHz bands.!® Over
the years, the data rates achievable by spread spectrum devices have increased from a few
kilobits per second to 20 megabits per second, and more. These high data rates were not
envisioned when the rules were first drafted. In fact, the original rules were crafted in a
manner to highlight the mterference immunity characteristics of spread spectrum devices, even
at the expense of higher speeds. It appears that our current rules may unnecessarily restrict
svstem designs that could otherwise achieve data rates of more than 20 megabits per second.

First Report and Order in ET Docket 99-231, supra at footnote 1.
§ Joint Petition For Clarification or, in the Alternative, Partial Reconsideration, submitted on October
25, 2000, by 3Comm, Apple Computer, Cisco Systems, Dell Computer, IBM, Intel Corporation, Intersil,
Lucent Technologies, Microsoft, Nokia Inc., Silicon Wave, Toshiba America Information Systems, and
Texas Instruments.
? The IEEE (Institute of Electrical and Electronics Engineers) is a non-profit technical professional
organization. Among other activities, the organization develops operating standards for
communication equipment.  The IEEE 802.11 Working Group, in particular, develops standards for
wireless local area networking devices.
' First Report and Order, GEN Docket 81-413, 1 FCC 2nd 419 (1985), S8 RR 2nd 251 (1985).
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9. The Commuission initiated this proceeding to provide for the continued development
of spread spectrum tcchnology. In light of the Joint Petition and other recent technology
developments. we are initiating this Further Notice to relax or eliminate rules that impede
cfficient use of the spectrum and introduction of new technologics.  Specifically. we propose
to further relax the frequency hopping spread spectrum rules as requested in the Joint Petition.
We also proposc to amend the rules to accommodate new digital transmission systems that have
spectrum  characteristics similar to spread spectrum systems. In addition. we propose to
eliminate the processing gain requirement for direct sequence spread spectrum systems.
Finally. in conjunction with our analysis of these proposals. we address Wi-LAN’s Application
for Review of OET's denial of its application for equipment certification.

10. Frequency Hopping Spread Spectrum Systems.  Petitioners argue that
frequency hopping spread spectrum systems in the 2.4 GHz band that have a bandwidth of 1
MHZz or less should be permitted to use as few as 15 hops as was permitted for systems having a
bandwidth greater than 1 MHz. They also argue that the requirement that the total span of
hopping channels shall be 75 MHz should not be applied to systems using bandwidths of 1 MHz
or less. They state that the current requirements exacerbate interference because thev
effectively compel multiple systems to operate to a large extent in the same spectrum. Further.
they submit that the requirements effectively negate the opportunity for frequency hopping
systems to use adaptive hopping techniques as allowed in Section 15.247(h) because there 1s
only 83.5 MHz of spectrum available in the 2.4 GHz band. Accordingly, petitioners request
that the Commission clarify the rules adopted n the First R&O to specify a minimum of 15
hopping channels for anv svstem that uses adaptive hopping techniques as allowed under
Section 15.247(h) and limits its output power to 125 mW, regardless of hopping channel
bandwidth.  Similar to the rules adopted in the First R&O. the request would require svstems
with 5 MHz hopping channel bandwidths to use at least 75 MHz of spectrum. However.
systems with smaller bandwidths will be able to use less spectrum.

11. Petitioners refer to the results of studies which they assert show that facilitating use
of adaptive hopping techniques in the 2.4 GHz band would help to ameliorate interference by
allowing frequency hopping syvstems to avoid transmitting on frequencies used by direct
sequence systems that may be operating at the same location or nearby.''  Petitioners state that
interference avoidance 1s beneficial to both frequency hopping and direct sequence systems.
They note that the Commission has previously determined that adaptive hopping techniques can
be used to mitigate interference.  For example, in the 915 MHz band (902 - 928 MHz). the
rules permit frequency hopping spread spectrum systems to employ a minimum number of
hopping channels with bandwidths narrow enough. 1n comparison to the available bandwidth, to
allow the systems to adapt their hopsets to avoid other users.'

12. We agree with comments filed by Proxim Inc. ("Proxim) and Mobilian Corporation
that the relief requested by the Petitioners cannot be afforded on the basis of a clarification or
reconsideration.  Although the request was proposed in an ex parte filing shortly before the
First R&O was adopted. we do not believe there has been an adequate notice and comment on
this proposal. We note that there are a very large number of users of the 2.4 GHz spectrum,
including Amateur radio operators and fixed and mobile operations, that could be eftected by
this rule change and may not be aware it is being considered because it was not proposed in the

""" Joint Petition at 3. Copies of these studies were not submitted with the Joint Petition.  If Petitioners
wish for the Commission to consider these studies in the context of this proceeding, they should submit
cepies for inclusion in the docket of this proceeding.

"2 See 47 CFR. § 15.247(a)(1)(i). Frequency hopping systems in the 902-928 MHz band that use
hopping channels at least 250 kHz wide are permitted to use as few as 25 channels. A system
operating in this fashion would be able to use as little as 6.25 MHz of the available 26 MHz, allowing it
to avoid occupied portions of the spectrum.
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Notice.> We do. however. believe that the petitioners' request has merit and therefore will
consider it pursuant to this Further Notice.

13. Accordingly, we propose to amend Section 15.247 by incorporating the changes
proposed in the Joint Petition. The proposed rule modification is shown in Appendix B,
Section 15.247(a)(1)(iii). Specifically, we propose to allow use of as few as 15 hops. as
provided by our current rules, irrespective of the bandwidth utilized. provided that the output
power does not exceed 125 mW and the device uses adaptive hopping techniques. as proposed
in the Joint Petition. Interested parties are invited to comment on the acceptability of this
proposal. Commenters are encouraged to include technical analyses that support claims that
this change will either improve or degrade sharing of this spectrum. We particularly nvite
comment as to whether use of adaptive hopping techniques should be mandatory and how we
should determine compliance with this requirement when evaluating specific devices for
purposes of equipment certification. Commenters are also encouraged to examing alternative
operating parameters or conditions that may achieve the same goals. For example, the
operating conditions in the Joint Petition would allow a system using | MHz bandwidth
hopping channels to use as little as 18% of the available spectrum at 2.4 GHz to implement
adaptive hopping techniques. Could the Commission realize the goals of the petitioners by
requiring that adaptive hopping systems use a minimum of 25% or 50% of the band with a
power reduction in relationship to amount of spectrum used? Could even fewer hops be used
efficiently and effectively with a corresponding reduction in power? Those commenters who
do not agree that the rule changes would be beneficial to operation in the 2.4 GHz band should
provide an explanation.

14. We are not proposing to reduce the minimum number of hopping channels required
for frequency hopping spread spectrum systems in the 915 MHz or 5.7 GHz bands.  We note
that the Commission has previously reduced the required minimum number of hopping channels
in the 915 MHz band from 50 to 25" The Commission indicated that the modified rules
would facilitate improved sharing of the band.'*>  With regard to the 5.7 GHz band. 125 MHz of
spectrum is available to accommodate the required 75 hopping channels.  Therefore. there are
generally a sufficient number of frequencies available to avoid interfering with other users.
We invite comment on the on whether it is appropriate to consider modifications to the
minimum number of hopping channels for these bands.

15. Digital Transmission Systems. We observe that new digital transmission
technologies have been developed that have spectrum characteristics similar to spread spectrum
svstems. Indeed. proponents of some of these technologies allege that their systems meet the
processing gain requirement of Section 15.247(¢) for direct sequence spread spectrum

13 See the Table of Frequency Allocations, 47 C.F.R § 2.106. The 2400-2402 MHz band is allocated
to the Amateur service on a secondary basis; the 2402-2417 MHz band is allocated to the Amateur
service on a primary basis; the 2417-2450MHz band is allocated on a secondary basis 1o the Amateur
service and on a sccondary basis to the federal government for the Radiclocation service; and, the
2450-2483.5 MHz band is allocated 1o the Fixed and Mobile services on a primary basis and to the
Radiolocation service on a secondary basis. Part 15 devices may not cause any harmful interference to
these services and must accept any interference that may be received. See 47 CFR § 15.5. In
addition, all services and devices operating in the 2400-2483.5 MHz band must accept any interference
received from industnial, scientific and medical equipment.

M See Report and Order in ET Docket 96-8, 12 FCC Rcd 7488 (1997).

"> Id at paragraph 27.
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systems.'® The Wi-LAN device is one example. Other examples include the technology
advanced by Texas Instruments and technologies considered by standards organizations such as
IEEE 802.11. However, the current rules only provide for specific types of spread spectrum
technology and do not provide latitude to permit other types of technologics that have similar
spectrum characteristics."”  This situation not only has the potential to block the introduction of
new and perhaps bencficial technologies, but also can create confusion as to whether a
particular device may meet the rules and thereby can discourage investment and potentially lead
to inequities in competition among equipment manufacturers. In comments responding to
Wi-LAN's Application for Review. Intersil Corporation ("Intersil") contends that the
Commission should draft an alternate set of rules to authorize digitally modulated equipment
operating in the 2.4 GHz band.'”® Intersil states that the rules could specifv a suitable power
level and power spectral density that would ensure that the devices not cause harmful
interference to other users in the band.

16. We agree that the rules should be modified to permit the operation of alternative
digital technologies that have spectrum characteristics similar to spread spectrum systems. We
do not believe that it is necessary to adopt a separate rule section for digitally modulated radios
as Intersil suggests. Instead. it appears that alternative digital technologies can be
accommodated with appropriate modifications to the existing spread spectrum rules in Section
15.247. Specifically, we propose to amend Section 15.247 to provide for use of spread
spectrum or digital technologies. This proposed change would apply for operations in the
current spread spectrum bands at 915 MHz. 2.4 GHz and 5.7 GHz.  Digital technologics would
be required to meet the same technical requirements as spread spectrum systems, as modified in
this proceeding. We believe that this proposal will allow more and more diverse products to
utilize those bands and thereby increase consumer choice. It would provide the flexibility and
certainty needed to promote the introduction of new, non-interfering products into the band.
without the need for frequent rule changes to address each specific new technology that may be
developed.

17. The rules for Part 15 spread spectrum systems limit maximum peak output power to
1 watt. In addition, the rules for direct sequence systems limit peak power spectral density
conducted to the antenna to 8 dBm in any 3 kHz band during any time interval of continuous
operation. This peak power density limit is intended to control interference by ensuring that
the transmitted energy in a direct sequence system is not concentrated in any one portion of the
emission bandwidth. In considering the appropriate power limits for digital modulation
systems, it appears that the spectrum characteristics of these systems are very similar to the
characteristics of direct sequence spread spectrum systems. Accordingly, it appears that digital
systems may exhibit no more potential to cause interference to other devices than direct
sequence systems. With this in mind, we invite comment on whether digitally modulated
systems should be allowed to operate at the same power levels as direct sequence spread
spectrum systems, namely 1 watt maximum output power with power spectral density not
exceeding 8 dBm in any 3 kHz band. However, we also invite comment as to whether the
flexibility we are allowing for digitally modulated systems warrants a reduction in permitted
power levels to reduce the likelihood of any adverse impact on other systems operating in this
spectrum, similar to the reduced power levels adopted for wide-band frequency hopping

1 47 CF.R. § 15.247(e).
1" See 47 C.F.R. § 15.247(a).

'8 Reply Comments of Intersil Corporation. in DA 00-2317. November 30, 2000.
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svstems.”” If we find it necessary to reduce the allowed power for digitally modulated svstems.
should we make any changes in the power level adjustments for point-to-point operation in
Section 15.247(b)(3)7™

18. The proposals made herein would more closely align the Section 15.247 rules with
the U-NII rules. Wec secck comment on whether the same result would be achieved by
amending the U-NII rules to include the 915 MHz and 2 4 GHz bands. The upper limit of the
5.725 - 5.825 GHz U-NII band would also need to be expanded to 5.850 GHz 1n order to realign
the standards with thosc presently permitted under Scction 15247 We specifically invite
comment on any detrimental impact this could have on manufacturers.

19. Direct Sequence Processing Gain. The rules currently require direct sequence
svstems to have a processing gain of at least 10 dB*' Processing gain may be determined
using the "CW (continuous wave) jamming margin test”" by stepping a signal gencrator in 50
kHz increments across the svstem passband.  The jamming level required to produce the
rccommended Bit Error Rate (BER) and the system output power are recorded at each point.
The "jJammer to signal” ratio is then calculated from these measurements. Processing gain is
calculated as: G, = (S/N), + M, + Ly, where Gy=processing gain of the system. (S/N), =
signal to noise ratio required for the chosen BER. M; = jammer to signal ratio. and Ly, = system
losses (not more than 2 dB.)

20. In the Notice, the Commission observed that the CW jamming margin test may not
measure the true processing gain for certain tvpes of direct sequence spread spectrum systems
where a portion of the information signal 1s embedded 1n the spreading code. The Commission
proposed to nstead require use of a Gaussian noise signal in the jamming margin test. It stated
that a Gaussian interferer 1s likely to give a more accurate measure of processing gain because it
is more closely related to the noisc a system would encounter in a rcal-world environment.*

21. In response to the Notice. commenters 1dentified a number of questions that would
need to be answered before the Commission could allow the use of a Gaussian interferer in the
Jamming margin test set-up. Particularly, commenters questioned how the Gaussian noise
mterferer should be generated. what bandwidth should be used. and how will the test be
performed . Similarly. in its comments in the matter of Wi-LAN's Application for Review.
Intersil contends that the diversity of opinion within the industry as to the definition of
processing gain makes 1t difficult to develop a test to measure the parameter. Intersil also
states that, while the Gaussian noise test may be easier to implement, it may not give a true
indication of whether the system actually has 10 dB of processing gain** Home Wireless
Networks suggests that the processing gain requirement is no longer necessary and that the

? See First R&O at paragraph 15.

* See 47 C.F.R. § 15.247(b)(3).

b

' Sce 47 C.F.R §15.247(e).
See Notice at paragraphs 13-14.

23 . : : et
See, generally, Lucent Technologies, Inc. comments; Aironet Wireless Communications, Inc.

comments; Proxim, Inc. and Micrilor, Inc. reply comments.

* See Reply Comments of Intersil Corporation in DA 00-2317. November 30, 2000, at 5.
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Commission should only address the emissions characteristics of such devices.

22 The processing gain requirement was adopted more than ten vears ago as a means
to ensurc that manufacturers would not take advantage of the higher power levels afforded
spread spectrum devices by designing systems with wide bandwidths where much of the energy
transmitted is not needed for communication.  As the spread spectrum industry has matured it
1s not clear that this requircment continues to be necessary.  Manufacturers have an incentive
to design their systems to mclude processing gain in order for their devices to operate properly
when located near other radio frequency devices. In addition, it has become increasingly
difficult to dctermine the true processing gain of certain direct sequence spread spectrum
systems. The comments filed in response to the Notice suggest therc is no agreement on a
reliable method of measuring processing gain.  We observe that uncertainties about the
processing gain requirement can be a significant impediment to the introduction of new
technologies.  In light of these factors. we are now proposing to eliminate the processing gain
requirement for direct sequence spread spectrum systems. We invite comment on this
proposal.

23. Wi-LAN Application for Review. On February 17. 2000, Wi-LAN filed an
application for equipment certification for its Wideband Orthogonal Frequency Division
Multiplexing (W-OFDM) transmitter under the rules for direct sequence spread spectrum
svstems. The Commission's Office of Engineering and Technology ("OET") denied that
application on the basis that Wi-LAN's W-OFDM device did not meet the definition of a direct
sequence spread spectrum system as set forth in Section 2.1 of the rules.*  Section 2.1 of our
rules defines a spread spectrum system as, "| A]n information bearing communications system in
which . . . the bandwidth 1s deliberately widened bv means of a spreading function over that
which would be nceded to transmit the information alone."* As stated above. Section 2.1
provides for onlv two specific types of spread spectrum svstems: direct sequence and frequency
hopping. Section 2.1 defines a direct sequence systems as, “[A] spread spectrum system in
which the carrier has been modulated by a high speed spreading code and an information data
stream.  The high speed code sequence dominates the “modulating function™ and is the direct
cause of the wide spreading of the transmitted signal.” OET found that the Wi-LAN device
docs not meet this definition because it. among other things, does not use a high speed
spreading code to modulate a single radiofrequency (RF) carrier and, further. the spreading
function that is used does not dominate the modulation function. It therefore denied Wi-LAN's
apphcation for certification on the basis that the W-OFDM device could not be authorized as a
direct sequence spread spectrum system.  Subsequently, OET denied Wi-LAN's Petition for
Reconsideration of that decision for the same reasons.”

24. Wi-LAN has filed an Application for Review of the staff action.” In this filing,

* See letter from Joe Dichoso to Wi-LAN, Inc. regarding application for FCC 1D: K4BAPO1. May 12,
2000. See also, 47CFR.§2.1.

“ 47 CFR. §2.1(c).

*" Letter from Dale N. Hatfield, Chief of the Office of Engineering and Technology, to Mitchell
Lazarus, August 18, 2000.

* Application for Review, September 20, 2000. The Commission gave public notice of receipt of the
Application for Review.  See DA 00-2317, October 17, 2000.
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Wi-LAN argues that its device meets all the technical requirements explicitly stated in the rules
for direct sequence spread spectrum syvstems and should be granted certification. Wi-LAN
states that its W-OFDM system accomplishes the spreading function required by the spread
spectrum definition through the addition of forward error correction codes and the use of an
Inverse Fast Fourier Transform (IFFT) sequence. It contends that this transform function is
closely analogous to the high speed sprcading code used in other dircct sequence systems.
Wi-LAN argues that this transform function widens the occupied bandwidth from 6.875 MHz to
25 MHz. or a factor of 3.6, over that necded for the digital information alone, and that this
meets the spreading requirement in the rules. It does not provide data on the processing gain
of its system. Wi-LAN further contends that OET s assertion that it has tarned down similar
requests from others is not supported by any specific references. and in any event may not be
used for denial of certification for a device that meets the letter and intent of the rules. In an
Opposition to the Application for Review. Proxim does not raise substantive objections to the
propricty of the technology proposed. but argucs that Wi-LAN’s technology is not permitted
under the current rules and must be addressed through rule making. In comments and replies.
Cisco Svstems. Inc.. Metricom. Inc., and Intersit support Wi-LAN's application.

25. Initially. we find that OET acted properly in denving Wi-LAN's application for
certification. In this regard. we agree with OET that Wi-LAN's W-OFDM device does not
meet the definition of a direct sequence spread spectrum system as set forth in Section 2.1 of the
rules. As OET observes, this device does not use a high speed data code to accomplish wide
spreading of the transmitted signal.  Rather. it adds forward error correction data to widen the
bandwidth. and it does so by only a relatively modest amount. i.e.. 12.5 MHz or a factor of 1.8.
over that necessary to transmit the information alone.  The additional spreading to 25 MHz is a
product of the modulation process that does not add to the system’s processing gain.  This does
not comport with the requirements that the high speed code sequence dominate the modulating
function or that it is the direct cause of the wide spreading of the transmitted signal.  Wi-LAN's
argument that the Commission has previously accepted transforms as spreading functions when
it certified the Fast Walsh transform used in 11 Mbps Complementary Code Keving (CCK)
svstems is incorrect. The approval of that svstem was based on the fact that. while it did
incorporate a transform, it also used a high speed spreading code and therefore could be
characterized as a direct sequence spread spectrum systems. We reiterate that, as indicated
above. operation under the Part 15 spectrum rules is limited to frequency hopping and direct
sequence systems. The Wi-LAN svstem is neither of these types but rather is a digital
modulation system. as discussed above, that resembles a spread spectrum system only in its
spectrum characteristics.

26. Notwithstanding our finding that Wi-LAN’s W-OFDM system is not a spread
spectrum system as defined in our rules. we find that it will serve the pubhc interest to allow
grant of equipment certification now for this system and similar systems that opcrate in the
2.4-2 483 GHz band if thev meet the existing rules for direct sequence spread spectrum systems
in Sections 15.247(a). (b). (c), and (d), conditioned on their compliance with any final rules that
may be adopted in this proceeding *  Accordingly. the Commission will waive. on an interim
basis. the restriction of Section 15.247(a) that limits operation pursuant to the remaining
portions of Scction 15.247 to frequency hopping and direct sequence spread spectrum systems.™
We find that there 1s good cause to waive the cited rule during the pendency of this proceeding

¥ See 47 C.F.R. §§15.257(a), (b), (c), and (d).

" 47 CF.R. §1.3 grants the Commission authority 1o waive any provision of its rules provided good

cause is demonstrated.  See also II'4IT Radio v. FCC, 418 F.2d 1153, 1157 (D.C. Cir. 1969).

—100—
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because such devices have generally the same emission mask as currently authorized devices
and thus will not undermine the existing rules. Digital modulation svstems closely resemble
spread spectrum syvstems in terms of their spectrum occupancy characteristics. and therefore are
not likely to pose anyv increased risk of interference over that posed by spread spectrum systems.
We believe that compliance with the rules listed above. which address spectrum occupancy.
power, out-of-band emissions. and antennas. will ensure that digital modulation systems
operating in the 2.4 GHz band will operate with the same spectrum occupancy characteristics as
spread spectrum systems. We also observe that such syvstems appear to offer capabilities 1n
terms of broadband data transmission capacity that are likely to make them more desirable than
traditional spread spectrum systems for many users. Allowing authorization of digital
modulation systems now will avoid the delays otherwise imposed by our rulemaking process
and thereby substantially speed the process for implementation of these new system designs.
In this regard. our decision to waive the restrictions which prevent authorization of such systems
reflects our view that it is appropriate and desirable to take steps wherever possible to facilitate
the timely and efficicnt introduction of new technologies and equipment. and particularly those
that will support the development and deplovment of broadband infrastructure without threat to
incumbent operations and devices. For the reasons indicated above. we belicve that
authorization of Wi-LAN's device and other digital modulation systems prior to our adoption of
final rules will not result harm to other radio operations. Consistent with Wi-LAN's
application for equipment certification. we will require that any devices granted prior to the
adoption of new rules pursuant to the provisions of this paragraph comply with a maximum
peak output power limit of 100 mW. In addition. any devices so conditionally authorized will
have to comply with whatever rules we ultimately adopt for digital modulation systems in the
2.4 MHz band. Accordingly, we are instructing OET to re-examine the Wi-LAN application
for certification of its W-OFDM svstem for its compliance with the above listed portions of
Section 15.247 of the rules and the power limits indicated above. OET shall also accept
applications for equipment certification under Section 15.247 for other devices using digital
modulation techniques if the equipment complies with the provisions stated above. Such
applications submitted pursuant to the above provisions need not be accompanicd by a formal
waiver request. but should state that they fall within the terms of this Order as to the waiver.
Any such applications will be subjected to the conditions set forth herein. including that
operation is conditioned on compliance with any final rules that may be adopted in this
procecding.

PROCEDURAL MATTERS
A. Regulatory Flexibility Act

27. As required by Section 603 of the Regulatory Flexibility Act. 5 US.C. § 603, the
Commission has prepared an Initial Regulatory Flexibility Analysis (IRFA) of the expected
impact on small entities of the proposals suggested in this document. The IRFA is set forth m
Appendix A, Written public comments are requested on the IRFA.  Thesc comments must be
filed in accordance with the same filing deadlines as comments on the rest of the Further Notice,
but they must have a scparate and distinct heading designating them as responscs to the IRFA.
The Secretary shall send a copy of this Further Notice. including the IRFA. to the Chief Counsel
for Advocacy of the Small Business Administration in accordance with Section 603(a) of the
Regulatory Flexibility Act. 5 U.S.C. § 603(a).

B. Ex Parte Rules -- Permit-But-Disclose Proceedings
28. This is a permit-but-disclose notice and comment rule making proceeding. Lx
parte prescntations are permitted. except during any Sunshine Agenda period. provided they are

disclosed as provided in the Commission's rules.  See generally 47 C.F.R. §§ 1.1200(a). 1.1203.
and 1.1206.
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C. Authority

29. This action 1s taken pursuant to Sections 4(1). 301. 302. 303(¢). 303(f). and 303(r) of
the Communications Act of 1934 as amended. 47 U.S.C. Sections 134(1). 301. 302. 303(c).
303(f). and 303(r).

D. Comment Dates

30. Pursuant to Sections 1 .415 and 1.419 of the Commuission's rules. 47 C.F R §§ 1.413,
1.419. interested parties mayv file comments on or before {75 days after publication in the
Federal Register]. and reply comments on or before [105 dayvs after publication in the Federal
Register] Comments may be filed using the Commission's Electronic Comment Filing System
(ECFS) or by filing paper copies. See Electronic Filing of Documents in Rulemaking
Proceedings. 63 Fed. Reg. 24.121 (1998).

31. Comments filed through the ECFS can be sent as an electronic file via the Internet
to <http:/~Awww fce gov/e-file/ects html>.  Generally. onlv one copy of an electronic
submission must be filed. If multiple docket or rulemaking numbers appear in the caption of
this proceeding. however. commenters must transmit one clectronic copy of the comments to
each docket or rulemaking number referenced in the caption. In completing the transmittal
screen. commenters should include their full name. Postal Service mailing address. and the
applicable docket or rulemaking number. Parties mayv also submit an electronic comment by
Internet e-mail.  To get filing instructions for e-mail comments. commenters should send an
e-mail to ecfs‘wfcc.gov. and should include the following words in the body of the message.
"get form <vour e-mail address>." A sample form and dircctions will be sent in reply.

32. Parties who choose to file by paper must file an onginal and four copies of all
comments, reply comments and supporting comments. If participants want each
Commissioner to receive a personal copy of their comments, an original plus nine copies must
be filed. If more than one docket or rulemaking number appear in the caption of this
proceeding. commenters must submit two additional copies for each additional docket or
rulemaking number. All filings must be sent to the Commission's Secretary, Magalie Roman
Salas. Office of Secretary. Federal Communications Commission, 445 12th Street., SW.
Washington. DC 20554, Comments and reply comments will be available for public
mnspection during regular business in the FCC Reference Center (Room CY-A257), 445 12th
Street, SW. Washington, DC 20554.

ORDERING CLAUSES

33. 1T IS ORDERED that. pursuant to Sections 4(1), 301, 302, 303(¢). 303(f), and
303(r) of the Communications Act of 1934_ as amended, 47 U.S.C. Sections 154(i). 301, 302.
:303(¢). 303(f). and 303(r), this Further Notice of Proposed Rule Making is herebv ADOPTED.

34.IT IS FURTHER ORDERED that. pursuant to Sections 4(i). 301, 302. 303(e).
303(f). and 303(r) of the Communications Act of 1934, as amended. 47 U.S.C. Sections 154(1).
301. 302, 303(e). 303(f). and 303(r). the Application for Review filed by Wi-LAN. Inc. on
September 20, 2000 is hereby DENIED.

35 IT IS FURTHER ORDERED that. pursuant to Sections 4(i). 301. 302. 303(e).
303(f). and 303(r) of the Communications Act of 1934. as amended. 47 U.S.C. Sections 154(i).
301, 302, 303(e). 303(f). and 303(r). OET shall process applications for certification of digital
modulation systems that operate in the 2400 - 2483.5 MHz band for compliance with the
proposals in this Further Notice of Proposed Rule Making.
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36. IT IS FURTHER ORDERED that the Commission's Consumer Information Bureau.
Reference Information Center. SHALL SEND a copy of this Further Notice of Proposed Rule
Making. including the Initial Regulatory' Flexibility' Act. to the Chief, Counsel for Advocacy of
the Small Business Administration.

37. For further information concerning this Further Notice. contact Neal L. McNeil.
Office of Engineering & Technology, (202) 418-2408. TTY (202) 418-2989. email
nmenell’afcc.gov.

FEDERAL COMMUNICATIONS COMMISSION

Magalie Roman Salas
Secretary
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APPENDIX A
Initial Regulatory Flexibility Analysis

As required by Section 603 of the Regulatory Flexibility Act.” the Commission has
prepared an Initial Regulatory Flexibility Analvsis (IRFA) of the expected significant
economic impact on small entities by the policies and rules proposed in this Further Notice of
Proposed Rule Making and Order (Further Notice).  Written public comments are requested
on the IRFA. Comments must be identified as responses to the IRFA and must be filed by
the deadlines for comments on the Further Notice of Proposed Rule Making provided above
in paragraph 27.

A. Need for and Objectives of the Proposed Rules

This Further Notice proposes changes that remove unnccessary regulatory
barriers to the introduction of new wireless devices using spread spectrum and other digital
technologies. The proposals will also improve sharing of the spectrum by wireless devices
operating in the 2 4 GHz band (2400 - 2483.5 MHz). Specifically, the Further Notice proposes
to relax the frequency hopping spread spectrum rules in Section 15.247 in accordance with a
Joint Petition for Clarification, or in the Alternative. Partial Reconsideration filed by thirteen
parties. ™ The proposed changes would permit all frequency hopping systems in the 2.4 GHz
band to use as few as fifteen hopping channels instead of the seventy-five hopping channels
some systems are now required to use.  Svstems using the minimum number of channels will
be required to employ adaptive hopping techniques 1n order to avoid transmitting on occupied
frequencies.

The Further Notice seeks comments regarding alternative operating parameters
or conditions for frequency hopping svstems that may achieve the same goals. For example,
the operating conditions in the Joint Petition would allow a system using 1 MHz bandwidth
hopping channels to use as little as 18% of the available spectrum at 2.4 GHz to implement
adaptive hopping techniques. The Further Notices asks whether the Commission could realize
the goals of the petitioners by requiring that adaptive hopping systems use a minimum of 25%
or 50% of the band with a power reduction in relationship to amount of spectrum used.

The Further Notice also proposes to modify the rules for non-frequency hopping
spread spectrum systems in the 915 MHz (902 - 928 MHz), 2.4 GHz, and 5.7 GHz (5725 - 5850
MHz) bands to accommodate developing systems that use digital modulation techniques.
Systems using digital modulation techniques would be required to meet the same technical
requircments as spread spectrum systems, as modified in this proceeding. The Commission
believes that this proposal will allow more and more diverse products to utilize those bands and
thereby increase consumer choice. It would also provide the flexibility and certainty needed to
promote the introduction of new, non-intertering products into the band. without the need for
frequent rule changes to address each specific new technology that may be developed. This
proposal would more closely align the Section 15.247 spread spectrum rules with the Section

' 5U.S.C. §603.

32 See Joint Petition for Clarification or, in the Alternative, Partial Reconsideration filed October 23,
2000 in ET Docket 99-231 on behalf of 3Comm. Apple Computer, Cisco Systems, Dell Computer, IBM,
Intel Corporation, Intersil, Lucent Technologies, Microsoft, Nokia Inc., Silicon Wave, Toshiba America

Information Systems, and Texas Instruments.
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15.407 U-NII rules. Therefore, we seek comment on whether the same result would be
achieved by amending the U-NII rules to include the 915 MHz and 2.4 GHz bands.

Finally, the Further Notice proposes to eliminate the processing gain requirement for
direct sequence spread spectrum systems.  The processing gain requirement was adopted more
than ten years ago as a means to ensure that manufacturers would not take advantage of the
higher power levels afforded spread spectrum devices by designing svstems with wide
bandwidths where much of the energy transmitted is not needed for communication.  As the
spread spectrum industry has matured it is not clear that this requirement continues to be
necessary. Manufacturers have an incentive to design their svstems to include processing gain
in order for their devices to operate properly when located near other radio frequency devices.

B. Legal Basis

The proposed action is taken pursuant to Sections 4(1). 301, 302, 303(e). 303(f). and
303(r) of the Communications Act of 1934, as amended. 47 U.S.C. Sections 154(1), 301. 302.
303(e). 303(f), and 303(r).

C. Description and Estimate of the Number of Small Entities to Which the Proposed
Rules Will Apply

The RFA directs agencies to provide a description of. and. where feasible, an estimate
of the number of small entitics that may be affected by the proposed rules, if adopted.” The
Regulatory Flexibility Act defines the term "small entity" as having the same meaning as the
terms "small business." "small organization." and "small business concern” under section 3 of
the Small Business Act.* A small business concern 1n its field of operation: and (3) satisfies
any additional criteria established by the SBA . *

The Commission has not developed a definition of small entities applicable to
unlicensed communications devices manufacturers. Therefore, we will utilize the SBA
definition applicable to manufacturers of Radio and Television Broadcasting and
Communications Equipment.  According to the SBA regulations, unlicensed transmitter
manufacturers must have 750 or fewer employees on order to qualify as a small business
concern.’® Census Bureau data indicates that there are 858 U.S. companies that manufacture
radio and television broadcasting and communications equipment. and that 778 of these firms
have fewer than 750 employees and would be classified as small entitics.””  We do not believe
this action would have a negative impact on small entities that manufacture unlicensed spread
spectrum devices. Indeed, we believe the actions should benefit small entities because it

3 51U.S.C. § 603(b)(3).
M Id § 601(3).
¥ 1d. §632.

3 See 13 C.F.R. § 121.201, NAICS Code 334220 (SIC Code 3663).  Although SBA now uses the

NAICS classifications, instead of SIC, the size standard remains the same.
3 See U.S. Dept. of Commerce, 1992 Census of Transportation, Communications and Ulilities (issued

May 1993), SIC category 3663 (NAICS Code 334220).
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should make available increased busmess opportunities to small entities.  We request comment
on these assessments.

D.  Description of Projected Reporting, Recordkeeping and Other Compliance
Requirements

Part 15 transmitters are already required to be authorized under the Commission's
certification procedure as a prerequisite to marketing and importation. See 47 CFR
§§ 15101, 15.201. 15.305, and 15.405. Additionally. manufacturers of direct sequence spread
spectrum syvstems must submit a determination of system processing gain to the Commission in
order to obtain product certification.

The proposed regulations will add permissible methods of operation for frequency
hopping spread spectrum systems. No new reporting or recordkeeping requirements are
proposed for the manufacturers of frequency hopping spread spectrum devices. However. the
rules proposed in the Further Notice would eliminate the requirement that manufacturers of
direct sequence systems submit evidence of compliance with a minimum processing gain.
Therefore. the proposed rules reduce the reporting and recordkeeping burdens placed on all
manufacturers. including small entities. None of the proposals would require alteration of any
existing products.

E. Steps Taken to Minimize Significant Economic Impact on Small Entities, and
Significant Alternatives Considered

The RFA requires an agency to describe any significant alternatives that it has
considered in rcaching its proposed approach. which may include the following four
alternatives: (1) the establishment of differing comphance or reporting requirements or
timetables that take into account the resources available to small entities: (2) the clarification,
consolidation. or simplification of compliance or reporting requirements under the rule for small
entities; (3) the use of performance, rather than design standards; and (4) an exemptlon from
coverage of the rule, or any part thereof, for small entities.

At this time. the Commission does not believe the proposals contained in this Further
Notice will have a significant economic impact on small entities. The Further Notice does not
propose new device design standards.  Instead. it relaxes the rules with respect to the types of
devices which are allowed to operate pursuant to the spread spectrum regulations. There is no
burden of comphance with the proposed changes. Manufacturers may continue to produce
devices which comply with the former rules and, if desired, design devices to comply with the
new regulations. The proposed rules will apply equally to large and small entities. Therefore,
there 1s no incquitable impact on small entitics. Finally, this Further Notice does not
recommend a deadline for implementation. We believe that the proposals are relatively simple
and do not require a transition period to implement. An entity desiring to take advantage of
the relaxed regulations mayv do so at any time.

For the reasons stated above. unless our views are altered by comments, we find that the
proposed rule changes contained in this Further Notice will not present a significant economic
burden to small entities.  Therefore it is not necessary at this time to propose alternative rules.

Notwithstanding our finding. we request comment on alternatives that might minimize the
amount of adverse economic impact, if any, on small entities.

F. Federal Rules that May Duplicate, Overlap, or Conflict With the Proposed Rule

None.
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APPENDIX B

Proposed Rule Changes

Authority: 47 U.S.C. 154. 302. 303, 304. 307. and 544A.
We propose to amend Title 47 of the Code of Federal Regulations. Part 15, as follows:

Scction 15.247 is proposed to be amended by revising paragraphs (a). (a)(1)(ii).
(@)(1)(a). (c). and (d). re-designating paragraphs (b}(3) and (b)(4) as (b)(4) and (b)(3).
respectively: adding a new paragraph (b)(3). deleting paragraph (¢): revising paragraph (f): and
re-designating paragraphs (f). (g). and (h) as paragraphs (¢). (f). and (g). respectively.

Section 15.247 Operation within the bands 902-928 MHz,2400-2483.5MHz, and 5725-5850
MHz.

(a) Operation under the provisions of this section is limited to frequency hopping and
direct sequence spread spectrum svstems and digitally modulated intentional radiators that
comply with the following provisions:

(1) * * *

(n) Frequency hopping systems operating in the 5725-5850 MHz band shall use at
least 75 hopping frequencies. The maximum 20 dB bandwidth of the hopping channel is 1
MHz. The average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 30 second period.

(i11) Frequency hopping svstems in the 2400 - 2483.5 MHz band shall use at least 75
non-overlapping channels. except that as few as 15 non-overlapping channels may be used for
systems that intelligently modify their hopsets in accordance with Section 15.247(g). Hopsets
modified in this manner must be re-determined at least once every 30 seconds. The average
time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplicd by the number of hopping channels emploved.

(2) Systems using direct sequence spread spectrum and digital modulation techniques
may operate in the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands.

(b) * * *

(1) for frequency hopping systems in the 2400 -2483.5 MHz band emploving at lcast
75 hopping channcls. and all frequency hopping systems in the 5725-5850 MHz band: 1 Watt.
For all other frequency hopping systems in the 2400 - 2483 .5 band: 0.125 Watt

(2) * * *

(3) For systems using digital modulation in the 902 - 928 MHz. 2400 - 2483.5 MHz.
and 5725 - 5780 MHz bands: 1 Watt.

(4) Except as shown below, if transmitting antennas of directional gain greater than 6

dBi arc used. the peak output power from the intentional radiator shall be reduced below the
above stated values by the amount in dB that the directional gain of the antenna exceeds 6 dB1.
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(1) Systems operating in the 2400-2483.5 MHz band that arc used exclusively for
fixed. point-to-point operations may employv transmitting antennas with directional gain greater
than 6 dBi provided the maximum peak output power of the intentional radiator is reduced by 1
dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

(i) Svstems operating in the 5725-5850 MHz band that are used exclusively for fixed.
point-to-point operations may employ transmitting antennas with directional gain greater than 6
dBi without anv corresponding reduction in transmitter peak output power.

(i) Fixed. point-to-point operation, as used in paragraphs (b)(4)(1) and (b)(4)(i1) of
this section. excludes the use of point-to-multipoint systems, omnidirectional applications. and
multiple co-located intentional radiators transmitting the same information. The operator of
the spread spectrum intentional radiator or. if the equipment is professionally installed. the
installer is responsible for ensuring that the system is used exclusively for fixed, point-to-point
operations. The instruction manual furnished with the intentional radiator shall contain
language in the installation instructions informing the operator and the installer of this
responsibility.

(5) Systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency energy levels in excess of
the Commission's guidelines.  See § 1.1307(b)(1) of this Chapter.

(c) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating. the radio frequency power than
is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power. based on either
an RF conducted or a radiated measurement.  Attenuation below the general limits specified in
§15.209(a) is not required.  In addition. radiated emissions which fall in the restricted bands. as
defined in § 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a) (see § 15.205(c)).

(d) For direct sequence spread spectrum and digitally modulated systems, the peak
power spectral density conducted from the intentional radiator to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time mterval of continuous transmission.

(¢) For the purposes of this section, hybrid systems are those that employ a
combination of both frequency hopping and direct sequence or digital modulation techniques.
The frequency hopping operation of the hybrid svstem, with the direct sequence or digital
modulation operation turned off. shall have an average time of occupancy on any frequency not
to exceed 0.4 seconds within a time period n seconds equal to the number of hopping
frequencies emploved multiphed by 0.4, The direct sequence or the digital modulation
operation of the hybrid system, with the frequency hopping operation turned oft, shall comply
with the power density requirements of paragraph (d) of this section.

(f) Frequency hopping systems arc not required to employ all available hopping
channcls during each transmission. However, the svstem, consisting of both the transmitter
and the receiver. must be designed to comply with all of the regulations in this section should
the transmitter be presented with a continuous data (or information) stream. In addition. a
system employing short transmission bursts must comply with the definition of a frequency
hopping system and must distribute its transmissions over the minimum number of hopping
channels specified in this section.

(g) The incorporation of intelligence within a frequency hopping system that permits

—108—



Federal Communications Commission FCC 01-158

the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is
permitted.  The coordination of frequency hopping systems in any other manner for the express
purpose of avoiding the simultaneous occupancy of individual hopping frequencies by multiple
transmitters 1s not permitted.
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