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BRI 20018 24GH: B2 FERATIEH AT LOESEILIZHL BT
EHIHTRER

24GH; HEERATOIMBOATLNOEELICLRELGHFTNEH I LTOLEY
ETRTENBHHTHS.

1 NBHAT—SBECATLOEMHES

1.1 MNEANT—2BERATLOBRERIZOLVTOE A E

BN EHOERERT. 2REEBRUFNHEEELT S,

1.2 —fRRISEH

(1) BEAK
HE. BE EHEEXIEEHFRATHIL,
(2) ZAAFAR
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§



7 ARGINSLGHARXRUVEXAEBRSBZEANX
(7) ZIEZTDHOMBAFBIZ2 14aTIRNILLUTTHACL

t=1=L. 1MHzéf:U0)%ﬁ%ﬁ§;§‘f%bb\fﬁ@ﬁ*‘“v*rz 14T7R)LD
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 &,

EEL.IMHz S YOS BEFEHENOLRIE. X HF12. 147
SRIWDZEETDHEIZT10MWI2,427MHz LL £ 2,470.75MHz LT DR D
EREFERHTHZLOTHO>T.FHAKX . DS/ FHES AKX XIZOFDM . FH
BHEARIZLBZLDIEImWZEIMAT-LEEZDEET S,

4 7UNDAEK
(7) #FE/H2. 14TFIRNUVUTTHLEIE,

FEL.S@SAHESEHAEMFE2. 14T OR)LOZEEFEEHKITIO0
MWDZEDEENEMA-EEDBEUTLLELBEIX. TOBTHEXEE
FROFFTHICENTESD,

1) ?EF‘JTE?‘/%T’&FHL‘%)’!SAI‘BEU ZHEHEHBEAL. EIFEF2 1
AFORNDFEEEDHIZIOMWOERRBENZMALEEZDEEZBAL

EMTEDLH, 1MHzé FUDHEEHIEHENEZOEDABIZTSHE
ICIZ. ERTRAEDHOFEEROITDODLTOISI60/A(E)ZH/TE,

EL.EMEAEHBEHOLRBIE.£AFBT12. 14T ORILOEEE
FERICIOMWEMA-EEDEET S,

(6) BEFER~~OHE
ZEEBNITELH S (EPHRREBR(BRERRUVEHARIE. EHICHIT
HZEOHBERIMEETHAZE,

1.3 BRRBEORNHEH
1.3.1 XEEE
(1) BEBOBESRE
*+50x 10" °LIATHAHI &L,
(2) RTVTFRAEFOREDOHEME



TMHzDFEEICET5FENBEAINRDELUT THELIE,
7 238TMHz K R 12,496 SMHz R G2 B ZAE B 250 W
4 2,387MHzLL £ 2,400MHZz3K it & 102,483 5MHz % #8 2 2,496 5SMHz L T : 25 4 W
(3) EREES
EVWBEHBENNRTIFRAREFAOREDHBHEUT THELE. BB BRIZHEHE
TONENTEBEEVATLIZIDODVTIIBTOREEERTS,
(4) ZPREHOHBEIE
EBR20%. TIRBOWLURNTHAZ &,
(5) HAARBEBFEDHEIE
7 FHAX.DS/FHES AKX XIZOFDM FH#E & A X :83.5MHzLL T
A4 FUNDARK 26MHZLLTF
(6) SSAHHXDILBMFEHB(ZEND0%NE FTNLEBHFIE)
PLER B EHMEDOTRRIZCOLNTIL, 500kH2EL ETHBI &,
(7)SSAHRDILEE
SULETHDIL.
(8)RwEVT O—H
FHARICBLWTIE. B EORAERICBLWVTEREZEHEL TR T/ ($Z
B IE 04 BUTTHY. D 04 RICHEBELZRLLBEMRTEENREHD
HEUBBOESHNA 4P LUTTHAZE,

1.3.2 REEXE
BRI KT IERSOREIZODLVTIX. FHNEIMNIGHzE B DA RIS
WTA4nW LT 1IGHZ L EDBEHIZENNT20nWLL T THAHZ &,

1.3.3 ERBEOHRRIHBEOES
ERBEERREBICERTILOE. ROFHITEESTHLE,
(1) ERERNFS (IDI—F)
BAESERMBEAL. 48EVFU L THRE TS,
(2) /2871 —R&H
BEICFIRERFELZHLTILH. XVITEOARIIHEBES o RIZ&Yxt
REBTOVDOTHACELE . LELBERBESIEBICEEROUNEITOMELZE
THLDICHO>TIE. BEROEEMEZHMBILILICLYRNELABLLILENTE
B,

1. 3.4 BIERF L #5E
(1) BEREETHAUNFEED2EIBICHRTETIREHLLMEEEETIE,
(2) 2,427MHz LLE 2470.75MHz L TOR KD B EZHERTHLDIE. FIBEEIC
JOBRRBDOUIVBARIZIBEENDEGFTOELABTRICH ELMEEETHLE,



1.4 BIEx

UTOBEE*RE FR4AGEESAGHNBBSEBRES7SIRHELANTR
TLOEMMERIICETHIL,
(1) ARE
DSHXXIZOFDMAR DB EIPNFESET—2EL-ERKR.FHAK.D
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
(7) 1GHzER B OARBEBIZEVTAnWRXIERE K BED IMHzEFEHIBIZHITHE
SDESHESEHEOETEIN—59dB
(4) 1GHzUL L OB EHIZELNT20nWX IFE K EDTMHzFEHMEIZE TS
EMEFEHEHEOEXELA—52dB
14 7URDLOD
(7) 1GHzERFBH DR RBIZHEVTAnWRITEXED IMHzF B IZH (THE
SDESFESEHEDHETEL—64dB
(1) 1GHzL EOBRBE#MIZAWNT20nWR IR XK EDIMHzFEBIEIZH TS
EMESFEHEHEOHEIEN—-57dB
(6)EkEE gt
()4 ERHICAETDHIE,



2 FHARZAWVWIBBARBIABRBEORMASN,
FHARZER 2B BHREINABHEROEMMEHF T UTOLRYETIHIL
NELTHD tMOAREERTLIBBAREINBERHORMAFHITONTE,
BTORMHMEHEOESYET IO/ BEETHS,

2.1 —RMEH

(1) EEARXRUVERAL
ARGESLILEARX (FHAR) THSHI &,

(2) B|RERYET
EEHSERBAASM)DOFERBIZEESN TLS2,400MHz A 52,500MHZET D
BEHE(ISMAVE)ASEIRTEZE, (HICENBORKRREFEFELZEEL.
2,400MHz /M 52,483 5MHzETET HIEMNEFLLY, )

(3) ZPHREN
TMHzDEBIEIZHTAEHNE AN TOMWELT(2,427MHzLL £2,470.75MHz L
TOREBODBEEERTHLDIEIMWLTITHSI &,

(4)ZEhRF 17
RETPHEOBRAFBIZ. 6TORNLUTTHSI L,
L IMHz S Y DEESE A BHEANESFBOTOANLDOEXEEPR
[210mW(2,427MHzEL £2,470.75MHz A T OB KB D EBREFERATHIDIE3m
WNDZEREENEMA-EEZDBELUTELIBEIL. TOBRTHEXEEDR
DOFBTHICENTTRETHDZE,

(5) HEMMILDRIE
EEW (EZEEBIORMILEEEDEOOEB THOT. XEHRBH RS
TEABRIZEUEBL. FORETHNOEBRIEI—H2FR—AERBFELTHES
THEDENS, )LD EBRERIETELHI L,

(6) BEFEA~DHE

REZEOIELRS (EPHREERERESRUERIE. EHICHT

BLEOHERVEETHHIL,

2.2 BRBBORMBAEHL

2.2.1 ZEZE
(1) ARBROHBTRE
+50x 107 LIATHAI L,
(2) RTV)7AREDBEDHBIE
TMHzDHFEIBICE THFHEADPRDELLT THA L,
7 2,38TMHzER i R 1f2,496 5SMHzZ B A DA EF 254 W
4 2,387MHzLL £ 2 400MHzK i B (12,483 5MHz % #8 22,496 5SMHzLL T :25 u W



(3) ZERREBEHOHFEE
EBR20%. TIRBO%LIATHH L,

(4) SBRARBEROLEEE
83.5MHzLL FTHSH &,

(5) RwEYITD—#t%
BEODRERICEWTEREERL TN T LR GEEREDIX04BLUTT
HYU. D D2HRMIZET2EEORAERTOFRBBREOGEHN 04 BLUTTH
Bk,

(6) EKEL
EDEHNBEANRTITRAESFTOBREDHBTELUTTHS L,

2.2.2 SEEE
BRI KT AEEEOREIZODVNTIE. EHEHANIGHZRFORERIZH
WT4nWELF . 1GHz2UL LD BB RIZEWLT20nWUL T THSZ &,

2. 2.3 BIERFE 1 EE
HEAEIZLAAEHMOUYBAXIIBREORSOEBLEAETRICHELHMEEESH
T5IE,

2. 3 BIE*E

FHARERLSERBISOVLTIZ NEAT2BEIVRATLIZETHIL
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I TWEFRIE

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)



1.2 AT LR

IS IN: {57 BRAEH-'A1)7 | FIAREE - =
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)

T .EER
FEFER
BER

a
9 Hr.

BEEEL. O7—LaEEDGE0H BT HME
BOREBBEASIH. EERIIBEILGL
NEERLBE TR R

oy, Bt
;F!r.




1.3 SR ETLTAILE LTHOERE

Jqva—zy b
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afinfiulin

KIT7A1\F Y

POERARA T b

TlJ][]E]D
///7//// OooOoao
goo0oQ0ad
FHHEARAY b
—4
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N AR

TOEARA L FMEIBRPELELIZRE




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.
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(15 BEFEA X T LBRETILB
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(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,
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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
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r—26 TOM(RE5RE)
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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
(21, 6dBi Z#BA 21~ DULYT 3B &Y 1B FletdHs, HBE,
-« —AEAFCCTEDI-H A RS N HTEL BB DGR
IAIINE—OEER T EAL MR CHRET 5L,
BiE#HhT- LHViED Mz S CH L TE 8
YDMETRE | BmABALLE,
ATYF7 R (EFRL TU A BRI S WD R R — U VT, HBDL YT | - SRR ESSSHE 4. 3m B s
D 100dHz BIEE —H T BAHITE A TS 100z DR | 5T 500 4 V/m LIFTHAHZE,
&YU4 2008 LIHENZ - BRI RSB O SRR D 1B
15205 I IR H PRSI C OISO EE 1520000 | Bl 16mV/m LT THOCL,
HRAEETHEL LD, - SRR A bR | BB B
IZHULTIE, BARERY 508 B
ST B 1520000 —H8
EAEECEEL TLSHY
FThhvELMEEREL TLDHT
&
Tt 6B DHEH AL EEL 50K | TRy TFr R IUIB T, B 25KHz
H#irEs Hz LIETHBE, Fr=ld RVES FRILD 20d

- AR SGIIEUEE S iB | B RO VTV ERS S
D SN HESETELNEYS | B TUWShRvE T Foo Lk
oI, 10B LIETHDIE, (% | FEREE - TWHI L, BHEE
(EMEERERD R WS © | ABIEFHSBSN-IBE TRy
W Dr Lv—U sl 2 RYEHR | BV L B IVETEERI S
T5) LFRTHE,

DS. FH OESMIBSIE. 178 | - 75 LDt Y s ER
ISUaOL (L5 o e FT5EDIF, RuE T Fro Rl
DEFK 20dB HEFhY IMHz THY.
FRORERE ST 5L
M= OEF M IEBR L,
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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 )

Radiator Under Part 15 of The Commussion's )

Rules )

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).
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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
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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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