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STFYVUTOEER KRS, ITU XU, ETSI (2 ULVT 400. 15~406MHz & =
NTWLBH. NWSIZEWTIEINSS EDFiHZEET 5% 401~406MHz ZEIY ZTTL
%,
X, EDKED 400MHz %5 A4V o TOHEMELEIZ DT, FCC GEFEEERE
) IIFENEERUCC ETSI [ZELCTRXDETELHETHSH. NWS DIEE(IZ &
YJEaEiib, Fv RIVIEDNRZRIZEA TS,

FBIE FOFAVIUTOEEIICET SE
3.1 SOHAVIUTIVRTLDOEELIZEAT &5t
E R ELE = E (WRC-03) 28 LVT 1, 600MHz A&/ (1, 668. 4~1, 690MHz DA,
1,668.4~1,675MHz D EFEICHER) Sh. 51T, §1&. 1, 600MHz FIZF = 5 BER
REEBEALGWNIE., £, BFEO VA TLEMOBERBABITIELA8I TSN
TW3, CO=H, o4V UTIIHRMIZ 1, 600MHz Fh 5 400MHz FHA~FITT HEE
Eliot=,
HED 400MHz: HFOXREMBE. SHERKHEFERE IMHz, BRBOFARENEIMHz
(2,500ppm) & fDBIRRIFEICLLARTHBREAKREL, EFE, ERMICEERENAT
V5 400MHz TS DA YV o TId. BHEEEAR SN TETLNS,
ZDf=H, 400z TS24V o TOEMMEHEDRE L #&itd 5

3.1.1 ZEhREHDORE
SOFVUTIE. &K 200km EDRRERETET D-OITHELEAILRDHKIC
HEHEIhb,
FMZEBDRL YL 3L FEDRIEEESEN PoyldRKXTREIN S,
Pcuy= 8KTBF
K: RILy<oE$ (1.3806503 x 102°[J/K])
T: #ExtEE (300[K])
B: @idwigitE (25, 000[Hz])
F: NF@[dB]) &95&.
Pcuy= -120.82dBm &74:5%,
CDEEDNEEagwmETHE.
@ syany =1010g3 +20log (A £ /fs) +10log (PC/PN)+ 10log (B/2fs) [dB]
Af . RXEAKEREB=E (4, 000[Hz])
fs: mREFTAKEH (1,200[Hz])
PC/PN: RLwPa)LFm®DCNLEE (8)
B: @BHigitE (20, 000[Hz]) &9 B &.
Ugan= 33.41dB &% 3,
S/N:20dB % ZEHEDEE Pepo & L. ALY Y IILFAUTOZEES LALLM
1dB M5 ESNLIEL 3B BwETHELDETHE.
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3.1

3. 1.

3. 1.

3. 1.

Pcoom= PC (¢n) = (Uguinm — PCroogsy )/3dB = -122.62dBm &7 5,
D! {m=EEEE# (200 [km])
Lf: Z2z—>>45 1R (20[dB])
Gs: EXEZH#HEFIF (3.00[dBi])
Gr: REZDHEFISF (2.14[dBi])
C:  JFEE (299,792, 458[m/s])
F:o ¥R RERE (404.5 x 10° [Hz])
P:  ZEdh#REH (P[dBm])
&9 H5EEHZERESR 20log(4DF/C) DM S,
Pcow = P+Gs-201o0g(47DF/C)-Lf+Gr &% 5,
PEXRDLH=-OHICHIBESHE D &
P = Pc o4 —Gs+2010g (4 7 DF/C) +Lf-Gr
ERBDT. LEEDOBHEFEATSHEP = 22.85dBm & 7% Y BHBRET 5 & £5 200mW
&5,

2 ZERORE

EEEPRRIE, KPEERANTY T TFEBEETE., 3Bi £GH. BELEESID
RAGHIRERICE VT, ZERBXFICLYRETANMETL, BRI - UHVHERT
ERVERIE, ZEEDRICHEAMETREZAVT, REETROFFEHSI &N
BHETHB,

3 ZTHRAXDOK®E

STAVUTIRFENMETHE K HBNIBO THMTHDEIX MIBRTEDID
NEFEFLL, FLRAFAIATWES DAV UTE, RBEH. BEEER. AF
FREBRRLBERALIDNH D, COH. SHOBTOREBEEEL. ERAKEH
FELHEWIENBELETHS,

4 BRBOHFBREDORE

BRSKEZAVWTHRATESOFVUTE, thEASTEIMDEEFEFTERT S
FTOM. ELVWERRE (-90°C~+50°C) ICEESh 5=, FIRBLTEEISHERT
B EN—MDOBBELER LR THS, FHIEOHFREICSHE. £50pm AT ET
B ENBEHTH D,

5 BHEES AV UTICBELF v RILBDOKRET

(1) J|IK

1, 600MHz & 3 & (1, 673MHz, 1, 680MHz. 1, 687MHz). 400MHz 7 1 iR (404. 5MHz) D=
ZEBREZE. 2EOA—YTHALTWS,

f=f2 L. 400MHz % 1R TIE, & L-BBIAERLZ V0, TR ETNDRIFAD DL
ZIZIG CTEERRBE (403.9MHz, 404. 2MHz, 404. 8MHz, 405.0MHz) Z MR LIG2RIIZHE
BEREZMHLTWLS, ThiE, BOISRIGELES OV U TH, [BROBRGEIZK
Y. BENEEETEETELGLN > ERKICELS—ERET S (BEAEL D) HEO.
EOBRABRDOLBENI BICROBRAZEZITIHEREEIC, RICRIBELES SV UT
AEFHTEIBREEELBEVESICHOAREDS CH VU TERVARENHST-
HTHD,
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(2) REBBTICH > TRELGTF v RILE
SOXVUTIE. BRKHKICAY T TERYT S0, STV UTOHEREZ
EEEY H=0I2(E, BA (RiG) e, FHHEE. XERHHE. ERBEGEEREHN
[CEETHRBELH D,

7. 8B GR#B) #HEIZOWNT

1,600MHz FD 5 A YV o TIEARIEMEE SRS T7oTF) ZHAVTRATL
KHERAZEMRT S ETLEEZORZHALTNS, NIRRT UTFHIE, HLER
HEETLH LML, RICHARICEI—RAEBOS AV U THAFEELTLNTH,
BRUWICBBRTREBELES DAYV UTEEMLKEITASZENTES (1.3.1(1)BH),

—A. 400MHz HFDS oAV U TIE, GPS HEZFAL TALLTWNADT, #E
DZEHIT. SMAARANLDERETZETHIRIEAET T L. ERMAFADL
LNEREZIETDIEAMT T T TEREINATWNS (1.3 1Q)SHR) =&, akk
DERABRTHERAT IS OAVUTEDHEREZRITIVLELADH D, BIERMNET
VT T TCRIETELHEHIIBT mIBETHSH. IEMMET > 77 Tl 200km LL L
ETZ2HEeZ2EHIT S, D=, F£EF 200km LLAIZHAEDS AV UTIE.
BERDRABRBERVBAILENDHD.

1. BHEHEICONT

SCFIJVIUTREEDRICE > THRESNLHDT, TNFHHEHT, SRELES
E. IR CEREVS-REFHICEK - TELG D, —MRIZ, EHETALNTE DT,
ELETRATHC S ERFDLL, 2HIFEERICE >TRIGELE-MANSECE
[TEENhd, LA TRKICRIELEZELTE, BRTRIGLESSAVUT
AEEANBIZONT, BRLEOBARTRIELE=S OV U TAREINTLSHNDT,
BEMNRT2O05 AV U TETOERIARBEEL LS EMERENEL S,

EHELT, B3 1.5-1 ITRETAMEBEICIBE L TLLFEHE (28 %
Y, RARNBONEZEATIH, RIGLAMEANS 300kn LIERENEZEHHY.
MATNSYa—bTRTLAGALRENSGZEEZEERT H5& 400kn [2ET B, 5
DXV T OEERGFISEEE, BRIFTA S ERICH 350km, FEIZH) 50km, EILE
NENITH 140km & F HHENEFIHET HEEBETESD, D=, RFHHEER
(DS CH VO THEALTETERDSI OFV U TEY LBVERNART S
BEICIEGIARMEERATILENDH S
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125°E 120°E 135°E 140°E [ M5°E 150°E

N

- S 1 S— 1 1 - ——30°N

| 4 | EE— — - _— I — - : — 25°N-

«M

-C\vil Aviation Bureau, Japan (EFF : 1 APR 2008)

B3.1.5-1 KERTHMEREII|E L TLHZIHHE (ZH)

X MEHEAOREEMERE LT, KETHARGLES DAV UTDES
#gEFH (RPOTRYT) #@MLTLDS,

7. FERMEICONT

KEHR, EFEANYDLARZREL-BHKEKE. LRI 58 (KREMNMEL
BHDT) RELE LA, PATRIKDERNEZEATHRT 5, S04V TIEHM
ENSREKABHRT DS SETEHAL. [IBKOWHRRE, N5 2—FTHRTY
BN, MEAEFETEELTWS, SOFAVUTHEET SE S, ERAT SR
DRESE. TOKRKITKTATHHRAEDERIZEYRESD,

EHlELTRERTTIE, A 88305 & 20 B 30 40D 2 [A, 600g I LSKREKIC
EFREMNO6M/s E1EHELDIC 7J<$ﬁ7(€—¥ﬁ'€/ub = FE#9 30km if’éﬁﬁ}ﬂllb'tl,\
%, MBEHNLREKDEAT HFETICHI0 &7, HANEMEISESTLETHIOANTH
%, ELITTOFVUTIE, RIBET 5K 30 AFIMSEE L. BIROZEKRED, #
LOBAT -2 EHE - REICEDRABET>THORIKITIMY MFF TS,

D=, —RRBSOFV o TOERITIE, EFEHSKRTETDR 2 B 30 2
Rl &L\’Cs WMEREEZEETILENHD. CORBRNICERY VT, FAY T
VT, RBYUVTHT. 4. OFHITHHBEIF. HORARBEERYT H2RLEN
Hdo

I ERMEIZDONT
BRABEELTEK, SCAHYUTERVSEREBEINABESNATILNT, Z{E#

_]9_



DIEMABFAHLEESNATVIEENGR (BERAFEES) & S9FVUTE
RAWSIBFERBMARESNTELY .. RETEAA Y MABOHRGENEMT
TOMEBRANT HEMEBRB LY. HIEENTEARERIC. H5HUVILFRFEIC
BRELTI DAV UTERW=Y T HFEENLGR (FERAFTEES) D222

$¥TZE%,

ERORRIGRITFADERMESL., TNENABELT HF v R ARE)
ERI1LS-TITRY, L. AROVELGF v RILELEE. TNRENRDERFAN
HETRELTDLOT, B EDEARBAFOHRERE REDY. 1. .) %
EZELEZLOTIXAL,

&3.1.5-1 FRIFADPDELTEHF v I

WE
RN | FyrILE ERARRE R
(k%0
2175, BE 2 AEE,

A 6 3% ZOt. AREBEDN. BEAHY., 5
BIEEAFEEE LT3 K. BEIBIC 3 ELE.,

: 23a. B0 2 @ER, -

B 28| peEmsERNAICE 1 ELE, B
23 A,

c 5 3% O4 vy ;TS EFOEHOEDAROEE, B
BERS. RURBRIEC L ST 5 FNHE,
BET7ERAY M EEY - BFERE.

D 5 3% FIERISIC & 80, RESKICL 5 RNE TE
REDERMEDRE AL, iz 10 AKEEHY .

: ey | FEEE. BEBEICER -

‘ FEDERAMEDRF AL, iz 10 AAREEHY
F 1% 2 4B, E

)

CE) RBEDOHPTRARSIN TV O RREMRORFAFROBRRERNCHET D
&, ARA B, CIXEESRAZEEL TS —Y (FRIKTI, 600MHzFZEFEAL TLNS)
DFENZEEH D, Tl DERBKDERBEICLYAERAZEREL TLWIRREER
e, EERHEDERAMBEICIYVFERAUZREL TLEIHE - REEHBIIENEL
10 AREE (BRI TL04.5MHzZFB L TLWASDIEEET22HEK) THS,

DELGERBESBEDEZT

RETEELE-EIIC, SOAVIUTOHREREZREET H-HIZF, S8R (R
5) R, FHHEE. XERHE. ERMELEERENICERT ILENDH S,

RODNIGETEENITTOA TV SEERAFRICENTIE, HoshLHIEE
BEZET-BAEROER - AESFAETHDS, LHAL, WD - ECTRET M
ARESNGVRERRA (FEBBERF & thOFEFXEERAFD

_20_



RRBEEZZTOMEREST S EEFHLL, CD=. EEHBFREFERAUME
T, AT IEARBZENEET 5T, DEMLGIALTRELE TS,

7 BEESHAFHHIDBELELTHF v RILEBIZDONNT
- BEIEEBBFE L TERT 5-HDORARKERET 5.

- ERIER. BAIBFIARESTULWDADT, ENA—FNEDF Y RILEFRT
A0 EFRERDIREIC K VEIRNEIEETH S,

- IR TETEEARE L TERALTLNS 1,600MHz %0 BEAE T 400MHz H(ZF1T
L=BE&. B3F ¥ RILLUEKRETHSD (R3.1.5-1),

- L. QoOFHEZEEL T, BEHRAFEORRBOLFEEET HE. 5
?v*»%%t&U(l3152%E)éb(ﬁﬁw15?v*w —HEDE
EHARTOEHBUNZEELESICTIFrRILELTE 1 FrRILNDELR
FrrILBTHD,

14 FEBAFRINERT HFvRIL

- BT SR - BT - BRI ENTE CEHAIFRAZEIT 5 ERD-ODE R
=nBT %,

- RERVLBRHFADADEZFZEETDHE., < ED 9 FYRILULENRET
H3H (F3.1.5-1),

- 2L, BHRROZHFASHERTE Z0KH5-0. HEREEZEETSHEL9F
YRILDMIZHF ¥ RILBETH S,

- REFAND MERTHERBY UTIEHRASENMEVO THEREEZRITTERHL
—RDSTOHITEYEL,

- EDF Y RIVEFERTINI—YHRIGHOZEREF v I FITK Y FHIERT
DHEERFATIVENDH D,

- ZEOME. BES DA VYT, BITRRIENE (404.5MHz) #&8H 5,
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120° 130° 140° 150°
B3.1.5-2 EEHAMICBHELZCHE

EIEERAAT (REFAABC) OUEZOH. RFICRIEL-IGSICHERENEZ S

AIREMNH S BRI EZ IR THARL., ROMENRLGLIBLLIFR/NDODBHEISVEL

FryrILEELGD,

3.2 BEREDHXRAICET HiE

3.2.1 HRAKRZETSHDAIR
400MHz FHIRFEIL S DAV O TORATLEBEXRBOERB EDRRKLRICE T,
ERAANEE SN S 401MHz A 5 406MHz ETORRBFZEAT 2BEXBOERB LD
FTHRAZTOLEND D,

(1) BHPILSOF Vo TORT LOERRIBEOHETE
2008 & 4 ARATHEAPRIE, FPEDEFHILS DAV TDARY Y EHfELT
LOEERALE, (BEEH1ESHR)

BIROTZR D HHE LW
EEREIRE : 400MHz -406MHz
HABKEEE © 60kHz LA
ZEHIREN : 200mW EAF
ZErhiRFIE : 3.00dBi LLF

HaEMFI/L  © 0.00dB
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(2) BIFEEBFBOERE (HRERR) FLUTOEEY

K[IRHIKE

MEXNUSRAATLA—42

9% - ARy b

THRISOAYV YT (FEEEIhTHVEWNWY > T)

BEEtES AV T

BT

MICS : ARHEAREERT—2 15X AT L (Medical Implant
Communications System)

(MITS : ARIEA R EEAERENRS X T4 (Medical Implant

Telemetry System) &%)

SN HTAN

SIFAXHER : FE[I5E 2000 5 NEHERIUATLOEEALICDEGEMHEGID S
L IRRIEANERRAT 2 EE VAT LOBRMHEHIOSEER 11
EREShTWAST—4 %51, (BAMLGT-2FSEFEN28R)

Q) BHEEBIET AV UTURTLIZEBIFTATFHETILOINE—2
7 BEEES AV UTHOBEEFOERRE (REW A~ (5T5)
1 BIFEHBROEGRR EE#R I OERFTEIES DXV o TOREH~ TS

4) BEFrRILRRBENOHEE

BHEBIESIOHV T VRATLAROFSHIZENT, B3.1.5-212& Y. EFEDER
ZERLE-SE . FETHBFABERIETD S0kn OFEEHEHERT 5 EABET,
EEOBRBBEOEEICK > TIX, 100kn OFREEHRDOERNDLELGEELH D, T
BBRIZELTIE., ZARERERT 20kn OE#RTERINSZLEHD. bl
FOTHAMRLGHEEF v RVRRBNERATSHE. TR 21-1DLS12155,

ENTIOBEET v 2ILREENIFHER N 5> DRIRBOEREORER 100kHz & T
BERRETHY . ERDEENSIRICERET H2EKR3. 21-20K5127Y . ERML
BEMEBFEAI-ETS]I EN302 054-2 V1.1.1 Table 4 DT R Y &+ HFARTRE A L AiTHY
EHLG 5,

#3.2.1-1 BEF v RILREENE
FmibSy A TSR R ER RO TS

EhigEh 23.01 23.01 23.01

EIEEl [ZEOER]ig 3 3 3
foERiE ok 0 0 0
ERREFIF 11.15 1115 1115

S| o ERIEE 1 1 1
= hEEDFEFIEENCER) —121.95 —12105| -12155
THEED Z {8l ~ L —74.45 —52.41 —-83.43
EREEEREE (B EHZEED km 20 50 100
EIEE D &D fE(dBoA kHz) -45 -40 -34
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%3.2.1-2 FIRMOBIE 300kH RBICH 5. WEKEOBEAL

R SR b 15 O B R B D Bt B WX REHE DL
50kHz LAt 100kHz R -34dBc/1kHz
100kHz LL_E 200kHz i -40dBc/1kHz
200kHz LAk 300kHz i -48dBc/1kHz

3.2.2 FHBEAE
FHEZTEZEMOEBRIEZELRILERO  F 252 A5 EMNSHGTE
NE-BEOBENLZZEBOHABUEZELANILETETT SHAEERERDS
_EET B,

3.2.3 FTHHEETILOZER
(1) XFHBRAICERTHIETIL—E
a. BHRZTMEIRESL

L::20Iogm(??§1J (dB) d : HEEm) 2 : #HEMm)

b. &FHK
L, =69.5+22.16log,, f —13.82l0g,, h, —a(h,, )+ (44.9-6.55log,, h, )log,, d (dB)

a(h )=(.1log,, f —0.7)h —(1.56l0g,, f —0.8) =« « « HifEHh (PELH)

f=t=L.
f JE3 ¥ [MHz,150~1500MHz]
h, @ RHFEETTFHE [m30~200m]
h, : BERHET7FE [ml~10m]
d :  BEHE [km,1~20km]

c. ASEHEEEL-BHREELEROALE
d =4.12(nt +v/h2)
== L.
d LD R UEEEE  [km]
h,h2 EZETCTFE [m]

2) JHEBILSOH I T ORTLOETH
BERE~ADOFHE, #UEPE L (FRELEZEH 36, 000km DEE L) DIGHkIERE &
BB EMND, HERRUVPERDEMIBRIEIREFLEZ, EFEEIRPDE (REA
DC/1) ZEALTRET 5, TOMD IR TLFERMICRELEETHLINOHE
HZERMGIREBLZERA L TRET 5.
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(3) WEHILS SA VT LRT AADETFH

E Lt bR AR IAE A AT 5. bk & b E R RE LIERET
FEATEA 0, BHFRORRUAGERBLETET L THEER, —BROICE
SRFLNBEEN TN BT (h8H) OXEEAT 5, L. [FRI6E
B OBHBEEEAEH R 2000 8 NEHERS R T AOBEICBEL R
G105 B ARBARERAT— 4 mE YR T AORKMHEHIIOTR A4 NICS
LBEEBEORGREOFSHERE] CHASIIE h -30m, h -15m %
5T 5.

3.3 FTHRUEE
SIAXHER : T 16 F£E FHREEETEIETH HBHE 2009 5 /NEHEBR AT LA
DEELICLELGEMESE D55 TRNBEARERRA T —2GE D X T LD HMM
FHIDEAXDRAADSENTNOREZSIAL. ECRTLIZEITHFEERHZ
BHLT-,

£3.3-1 FHNF—U&
WERALS AT T ORFLBERERRE~O TS

EAL | = F7Ho5 | IEEEE o
i A g—t{j_b So% | VA /{%i MICS
_ FLA—% Ny I | o T
WEEie |ZRRED 23.01 23.01 23.01 23.01 23.01 23.01
STUAVUT|ZRRAE 3 3 3 3 3 3
DRTL |EERIEL 0 0 0 0 0 0
ZHiRFE 11.15 13.15 8 11.15 7.65 0
BEER [AEREX 2.30 3 0 1 1 0
BRE PEEROHBREEHCGEA) —90.70 | -89.40 | -116.63] -121.95] -121.95] -7757
BERDZELANL -42.70 | -4140] -6863[ -81.95[ -81.95| -37.57
LANLE (BB p=Eal) 0.00 0.00 0.00 0.00 0.00 20.00
[ERZEFEEE (B R ZERT) km 0.45 0.45 799 4745 3171 00891
BARERERRIOEFTEHESCHIVTORTLANDT S TR
WEAL [ Sy | FHRT | BT o =
Bas |7 _F’j; 54 | % | UL | mics ﬁfﬁ
_ FLA—% ™Y JUT | yLaX T =
ZhiRED 30.00 30.00 23.98]  23.01 23.01 ] -16.00 36.99
Eifﬁiﬁ ZhiRFlE 11.15 13.15 0 3 3 0 3.15
T MEREL 1.3 2 0 0 0 0 0.5
Pr— %%ﬁgi 111(.)105 11.1? 11.1? 11.1;5 11.1? 11.1? 11.1?
STV T e -
D25 |MEROHFEZEEN(GER) | -121.95] -121.95] ~121.95] -121.95] -121.95] —121.95] -121.95
BEREDZELANIL 50.00 51.30] -61.95] -81.95[ -81.95 -5.85 49.79
LANLE (FENBEED) -111.95] -113.25] -27.00 0.00 000 -96.10] -111.74
SREEREEE (B EZER) km 1.40 1.52 3.76 47.45 47.45 0.496 1.38

X L AR % 200kHz BfEER L -5 &

3.3.1 BFEHIULS OF VU T VR T LN CHEEHBERBADETHE
(1) [EMHEBEOZESRR (HE) ~DE5EFH
BHEIES o4V o TR T LDEE EIRP(26. 01dBm) & KR HBK G D3%1E EIRP
(49dBm) & DE(FX 22.99dB THY . FEWHHILS oAV o TORKREEIY L TRIEER
RiRHER (ELBEB/HES U4 - ORy bH o OREEARE RS 200kHz ZBE L =156
403. 3MHz -405. TNHz) & URIMERIHDEIEEK 2K (402. 21MHz, 402. 31MHz) D K #E
(& 200kHz A E3H Y 3.2.1(4) DIEEF ¥ R IVREENDHAMEIC K Y EXKEH S 48dB
LEDBEMNRAEN, CThEMANIL, 70.99B UEDENH D, [RHIKBHAERE
LEERORERE. FLIELICHIBMETHY . ChoDERBERZHEFT AN,
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REPIES OF VT UVRAT LAERR KB DX ERBROGIRERE. FEXRFELE
ZAbh, ZEH (FWEAD 1I2H5F5C0/1 H70.99dB LILEFERTE. FibEE5ER LR
EAbhd,

(2)

)

(4)

BE. [RRMBHKBEM EICH > T, BEBEICETT—2ZEET S, FRATSAE
BT, SOAVIUTEN Nz BN TS, BIZALRL. [SIKMBKBLSOF
VOTHEIRERIEE LA [RMBBIFIERAEDRNT VT THELERLT
WA ENICHERTEERMET VT OO SNESIOF Y U TOHAFNE
DTFHZ5Z HBEEFEZL,

WEKNUEGRHRAT LA =2~ ~DE5FH

KEOEREEE LT RDHFEZIEENIL-90. 70dBm THSH & &, L&
3.3.1(1) ERFRICERREM S 48dB LLEDFEEMNRIADH D Z £, 0. 45km DFREEE
i R R A

BEHE. MENUERRAT LA —23F RIUEBZERERT 5012, BEIHFER
TERVNILUDIKIZHERIFZREL. TORDERRBINHLEHFET, HA
T—RZEETHILDTHS,

EROEREZBELEGEE.5VF VU TERUDILGATERT 2 LFRN &,
Ff-. RIZKLOETERT AHETH. SOFV T, 1 5HIZ60mERT S
DT, EEMGHFAERNTIHERSIND ZENORBEE GBI, 2720, FEIC
HSRGHE LT HBERNUSRAT LA —20EETSI OV U TEERT HHEN
HAHAGZRITIE, MERXLUSRHAT LA -2 TERASATWSEREN o +7EENT=
(300kHz L EBERR L 1) RIRBF ¥ RILEBIRT S5 LT, STFHERITH T EMNA
BTHhD.

SO ARy bADOEFH

EROERZEE LT ROHFRZEENL-89.40dBn THE & &, LiE
3.3.1(1) EEMRICERFEM S 48dB LLEDFENRIADH S Z M5, 0. 45km DERAEE
EEES R AN

BE. IDH-0Ry bE, ABER-UKOLUTEORELR 8T 5-H0%
DTHY . BENHZRTELVVMERICHREL. RREFTHAT -2 2E2T5L0
THd, MEFANG N HANRH =L EERERSNTHEEALEL LTS,

EEDOS AV UTOEBRAERELLGA. S04 ARy FERBELTWLSES
BHEBICENWTS AV UTFRERSATLEN, . SO4-ORy FEERL
TWAREATRSCAYUTEEBALTWALDTHEE LS, =L, EE
(T4 EHE LT, BEIBALEICKY . REEDEETSI OHY U TERIET 515
BIZIE, 524 - aRy FTHEASNTWSREEH, 5+ 58 1= (300kHz LL L BkR
L) BEEBF vy RIIVERRTSHET, STFHERTHENAETH D,

FFAGSUHILTFURT ANDEFiS

BEROFEIN-H 1T SEROBAEBEL-BA. HEROHBREBNIL,
-116.63dBn THSH = & L 3. 3. 1(1) EEFBRICERKE M 5 48dB LI EDFEN RAD
B e, 1.9%kn DIFBIERE L 1505, 200kHz IREDMBTIZREROHERN L
Y. EREN D OEERAHEUD, 200Tkn DHBIER L5 5. 1120, K
KB %EE L B R L IR TIE 136kn OIIEE (VLT OBS  W0kn,
FUFFE 3 LER) E4B,
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BE.7FO595SAHV VTR IBEATDOS AV T T, BERMICITEEES
CHIUTFICBITTEIFENEDTH S, T-. BEFERALTLWSRHFAIIRESL
THY., IR E 2 EEEN, 7HARTSOHY T OHRNLEREIL 404. 5MHz
1K THD=6. 404 5MHz H 5 ATREZRRR Y B 7= [ iK%k CH (403. 3MHz F£1=1%
405.TMHz) #:8&R$ 2L T. STFHERIT-ERNTETH S,

6) BHBILSOF VU TIRTLADETFS
EEDERZEE LB RDOHFEZIEBNE-121.95dBn THE =&~ D

LERFEZ. A—EEBDIBE(L 4, 745km QFEERH LG50, KREHEEE LT
ERAE LIEEE TIE 736km DFAEIERE (VO TDES - 30km, #EF > TF5:30m

ERE) L0 b. RIERKEZE 200kHz BEFR L =155 (3, 3.2.1(4) DBEHETF v R IV
HENDHFARMEIZLY 40dB U ELEDBENRRADH D EMG. 47 45km DFFEEEERE &

7%, 100kHz &#ER LT—iﬁA(i 34dB IJJ:G),)IE#E:&&’)% &75\ 5. 94. 67km GDEHm
EE%’E&E%) SE : REt & Al =5 E B

BE. REOERZER L-HE. SETERFMHEIZ 47. 45km O EEH ZHERL
T3 (H3.1.5-258) OT. 200kHz BEFR9 5 Z & TRIREIXRLY, TEEEJE'JFJ?I_
BWTIE, BEHRAFERGIFARBED ZHEAT 5 & T, AIRBOBRA AT 48
Hd 334188, CNETHOERBICEVTIE BEELERIZENTD 300kHz
D#ERR (404. 2MHz & 404. 5MHz. 404. 5MHz & 404. 8MHz) [Tk UABE Fi(EFEAE L TLY
20N,

6) RBYUTVRATLADETH

EEOEREZEE LB RDHFEZIEBNE-121.95dBn THHZ L&, L&
BRI, 3.2.1(4) DBEEF ¥ RIVRREADHFREIZL Y., 40dB LLEDFHZMNRIA
HBZEMB. 3. Tkm DFEERM LGS,

BEZREBY TR BT LEFHICRERGE L . ZESHEZTORERATH S,
REBYUTIE. AEBAFTADCRARBRS EERAT 50T, BEHAF,AGRE LT
SOF VU EIFT5IZ(300kHz LLE) BEFR SN TUL DD TREIXGE L, FESBIFRIC
BT, BRBEMZHERTELRVESICH > T, 300kHz LU EEERR S N =B IRHKF
Y RILERERT S ET, ERLOBAERGZL,

(1) MICS ~DEFi%

MICS MERL TWEWEARBZAALBSICENT, EROERZRELY
EROHFBZEENIE-T71.51dBn THSHZ &, LEEELRERIC, 3.2.1(4) DREEF v =
IWRBRBNDHBEICLY J0BLEDBERNRAD S & EMRAEL 20BN S,
89. Im MDEARIER & D,

BEHMEICRETLES DAV UTR, BIZRAZRATEY. TDEEALRE
[CELTENLY, HEICHELEZV 3P, BEHOFRICEYEEFEEZFLT S
(3.4. 5)Bm]),

T MCSPTFYIT7EVRAFEDOTHERBEEEZET S LICHE2>TVS=D
REMIZMCS AFHZEZITHAIREIMEFERITENE RN S,  (RECOMMENDATION
ITU-R SA. 1346 (BZE&E#3) SH)

3.3.2 BHEBIS AV UTIVRTLOWT
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(1) H|FSREFETIL
BHEE BREEREBREILDER) DRZELANILIEIRATROONS,

F: TX(AP) +TX(AG) _TX(EL) +RX(AG) _RX(EL)_Lp
XN CREBERMZECOICERTSE. RADEEY LD,

| Ogd: (F_TX(AP)_TX (AG)+TX (EL) _RX(AG)+RX(EL)+69. 4+22 62 | ng_1 3 82 | Oghb)
/ (-49.9+6. 55| ogh,)

F:FERZELAIL (dB) TXgp) : IFEEHIRES (dB)
TX g 1 IEFEZEHIRFIGE (dB) Tx e : EXEMHREIRIBL (dB)
RX(AG) . ZIEEPRFIE (dB) RX(EL) . ZIEREREX dB)

fte, 3.2.3(Mb &ML
X OEEAEIBRFERRE. 2EAFRFRESCAHVYUTORTLA

(2) FFEPALS AV T ORTLOZEERE
WFSERET BIZHY ., IKFEILSI AV T UVRTLOZEHDEER KK
BIRERHEE. TEQ AL (6)ITERT PR TLOHFEHM . £300kHz LIN TERE
60dB LLETHHLDAEFE LWV EEZ NS,

Q) KRB/ S DTS
3.3.2(M M. 1.38km DEREEERE LTS,
BEEBORARERNICRFTRIES CH VY VTOREVATLEZRET HI5E(E.
BEF (N F-TUISHR—23r-Ta)LE) [2&Y, BROICKIABKBDZEL
NVEHBZEBAUTETHEL, BT SHEEEET S ENFAERTHD

4) hEXLUBBAT LA =20 5DH TS
3.3.2() A5, 1. 40km DERREEE L 155,
BEEFOFEERANICHETEHES OV U TOREVATLERET HI5EL.
BEF UNSU K- TYSIHR—3>TqI)LE) I2&Y., BIRMWICHZYBREOZEL
NIVEHBRZEBAUTETHEL., T SZRERMIT L ENTARETH D

() SU%4 - ARy FRUMBXILEART L A —2 0o 0HETFib
3.3.2(MM A 5. 1.52km DIFEEIERH LD,
BERBORBEMAIRFRIES OV VTOREVATLERET 2556,
BEF (/AU K -TYIR—3r-Tq)LA) IT&Y., ERHICRAEBRBOZEL
NLVEHFBZEBAUTETHEL, KT SHEEET S ENAERTHD

6) 7FOITSTHITHoDETH
3.3.2(1) Mo, 3.76km DFREIERM L 125,

(1) FHEHIES OF Vo ThoDETH
KEDEREBE LT ROHFBERIEENIL-121.95dBn TH D & RIER KK
% 200kHz BEER L /=358 (1%, 3. 2.1 (4) DREETF v RILIRRENDFFRMEIC K Y 40dB L
LOREREBEAZ3.2.3(NMalcBRASE D L. 47 45km DFREER LG5,
F1=. 100kHz B L 1=ZE (& 34dB LLEDBENRAD S &M D, 3.2.3(1a I
&Y 94 67km DEREEEREL 55,
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B —RIRETIE 4, T45km DEAEEREE 2 HA. KREIHFZEE L-EREE LIERE
TI& 736km DR (JoTOES : 30km, #HEF7UTFHE30MERE) &b,

@) BBV UTHLDETH

EROERZHE L -HERDFEZEEANIL-121.95dBn TH S - &, ZIERARH
% 200kHz BER L =358 1%, 3.2.1(4) OBEEF ¥ RILRREANDHFAMEIZK Y. 40dB
UEDEZRZEF A 3.2.3(Mal@RASESHE. 47, 45km DEREEREE G5,
100kHz BEA L =158 X 4B LLEDHEZHEZ 3.2.3(MalcBASEH &, 94.67
km DEREEREE 2D,

B —RIRETIL 4745km OFREEHM E B AN . AREHZEB L-BERR B LERT
(& 115km DEREEERE (RBY o TOEE:500m, #E7 2775 :30m LRE) &% D,

(9) MICS Ao DT 5
3.3. 2N [ZEMIR ALK 20dB ZEM L =155,

| Ogd: (F_TX(AP) _TX (AG)+TX (EL) _RX (AG) +RX (EL) +89 4+22 62 | ng_1 3 82 | Oghb)
/ (-49. 9+6. 55| oghy)

15 5H1=86. 496m DFEEEREL TS,

3.3.3 FTHREIEDI-HDHAE
(1) BIFEEBERBE~NOET SRR
BHRKBEZAVTHRATSLISIOAVUT. GELRICRHS [REKWETHERT 5F
TORE, KEBBLENGERTHHLDTHAHSH, BRENSV1—FTREETL
BALHE LS5 DF VU THRGERBREBOFAREMNIEDIE, FEE5X15
AIREMN DD, SOFVUTICITEERMEFRT 2HEEZHEITHL0H8HY. C0D
WRRTETRICEEZFLL, STHZEETHEATETH D,

(2) BHFEEFEERL - OETHER
BEEBORBERANIETEHES DAV OTOREVATLEZRET DIHGEIL.
BEF N\ K -TYSR—a3>r-T40)L%) I2&Y., BIRMICRYBREBOZEL
NIVEHRZEBAUTETHEL., BT SZRMIT LI ENARETH D,

Q) SCHVIUTVRATLEOEFSRUHETHER
RI—FRHEE TOSTFERVBEFHEIARERZEE L-EKER LB EDH
EIEMABETHASMN. TEED K S ICFABERICS C-BMRADHRICEK Y FiEEREE

THENARTH D,

T7. TFAISTCHIUTIVRTLADOETFH
& — &R 2 ; 136km
200kHz ®fER 736km
300kHz ®#& - 7.99%m

1. PEEBIEI ATV UTIVRTLADETFH
Al — R ; 136km
100kHz B#Z  : 94.67km
200kHz Btz  :  47.45km

V. RBIYVTVARATLADETH
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& — Bl R 2% : 736km

100kHz &t ER © 63.27km
200kHz BftER o 31.71km
I. TF7HraogvrThHodHTH
& — Bl R 8% : 736km
200kHz BftZR : 736km
300kHz BftER :3.76km
. BREBYUTIVATLr>DOHTFH
& — Bl R % : 115km
100kHz %R © 94.67km
200kHz BftER : 47. 45km

3.3.4 R—ARHELREH

(1

2

)

ERARRHEDX 5
SOFIVUTERVWDESERMMFESNTNT, RIERDHRESNEE SN T
WAEENGERZTOXKRENR BEESAR &, SOF VU TERVDEBHAA
RE-HRGCEDEMNTEDOREBRI T LEEENTERZITORREYR (FEER
AR E - (IHBBAR) NMERT IBRRZENMT 5 & T, BEBAFREFERR
FMOMEREZHITSEZENTE D,
BEIEERATIE. SRS ERRNRES>TEY .. EEMICHAZITOTLSOH, H
SMCHHEEREZ S TEAERDHDE L ERFENTERTH S,
FEEBBFAFEBBERIARIL. BRISFTORE - SRR 71—V ENZDAEMN
[C&E>TEESNS=O. BEFRAFTERLLIARBEFNAT ST, BALEWL
SRTICEERAFABEL TV HEAETH - TH, HEREEZE T -FBTERMNT
BETHD.
INOCDEAZEERRT LH-HICIE. 403.3~405. Mz (24 - ARy FEDOFERAE
BN G. 200kHz DEIRMDBERZH#ERT 5) %, 403.3~404.5MHz &, 404.7~
405.TMHz £IZE2T 5 (R3.3.4-1 RAR#BHEEZSER),
2D2DF DXV UTIZTEWNT, BiR$#E 200kHz BEfm L 1=35E O SRR A 4Tkm,
100kHz B#F= L 7=35& DEAZEERENE) 95km TH S (3.3.200)BH) ZLhn. ZEMHH
ISR EZER L TEMRT S5 & T, 100kHz RO F ¥ RILEREMFIRET H 5o

ElEERATAERT 5 RIKHK
STHVUTOERBEENS LY (FERK 15,000 @) =6, BFENEHEKBOEK
HEELGTYNDIEWVEBEFERTSKL53FE L., 404 7~405. TMHz % . 100kHz 1R D F
Y RILTHEAT S,
ITNTNOHRAFMNEDF v RILEFERAT 0L, SARMN. BABMEEEL T,
FAEFOBEICE S,
FHRESDAVIUOTORAELLTIE. SEEESHA. BRNGET 2R}, AHBE,
EROZRED-HOFIERERICERE L-BAT—2DRMHE - gL L,

FEBAFF-IBRBDBRAFAERT S BKHK
403. 3~404. 5MHz % . 100kHz lBDF v RILTHERT %,
EDFrRIVEFERT HMIE. RHFAVRBGHDREREF = v I FICK VTS
=&, RHEADNFASNAREHEHENTERICTI DAV UTOF v RILERIRLE
AT 5 ENARETHA I ENEFLLY,
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3.3.5 FTHERFADFTFLD
ULDREHEREREF A MEFRHOERBOFAMER VRIREI SRR, 5F
B ER, WTSEE R, BRSSO -RABEBEDRERICKY  FHEIES OF
VT OVRTLNOBEEBERE~NODETSRUBERBEREN S HIHEIES
DIV UT VAT LADBETHDAREMETIED TE  (ABBIREFICHE 1T HBFEE
BOBRBREEFTBILS AV O TORTLORRBEREHSICAIRETH S,

SRR :
TR 16 £E FRBEEESIER EME 2009 SNEHERIATLOFEEL
[CHELREMEEIOS BTARNEARERR T —2EE L A TLOEMBEE

3.4 FEKFHEADEERET

(1) ERWECET 5%DE. EROBEIHT 2RLMBE LT HETRAEEO0
2] LEHBATND, 5 U4 VU TEOBHT BHBOEBBIFIL. - DORAITEF
BALLES>THY BREFTOHNEZTLEONS, ZZTREOEROREHIZDONT,
ESIE L TEGREN SR SNEIBROBEEEH L TRIETS.

(2) SOHVUTOERICEES2T. AEBNBHERICS 5 ShTOWSKRL. EREESE
ZRVTERMEREH TERSN TS T—RIRKR) *CHEHT 5, [—REFE 26
(FTHRERDBEDEIL. TEBRERITRAE2DIZDIN2 FRF25DIN2] IZEDH LI
THEY. TOEHAEL TERNFELA2TEBRESREI0S] EHoN TS,

BITRATEDONTVIENREE S) OEEBEITHATEZ LN,
S=f (MHz) /1500 f :E{ERKE (C C TIEARRERAFI& L TL04.5MHz &5 %)
=404. 5/1500
=0.269 mW/cm
CCT. FEESIOF VU TOERREOETE
ZhiREHN P) : 200mW
RO FIF (G) - 3dB
EL. RIZFDAVUTHLELMAETOERE : R=ImE LTEAREE ) %
HEI S E. SOEHERFRRKXTEZA NS

S=(PG/40 R?) - K
K: REHEE 2.56 GEIERIKEA T6MHz A ETHSH1=8)

ERIC& Y, EEINCESITSBEHRBELLE (Sn) (&
Sim (&F%&E) =0.0081 mW/cm
Sim (5+#E$8) =0.0032 mW/cm
ERY, InfinEC LT, REBETHICHEETTE S,
HAARAIC L 2 EHREEDEEE (S=0.269 /o) EBHREBEDEHEE
A% L DI  ReEEHET B &
Rs1 (RA&TEE) =0.1736m
Rs1 (R 5H4E47) =0. 1085m
LB, BT, SSAVUTHBIT bl LBNB & T, [—HRIBLE) 1251+
BABOEBIIONTREBEEBRTES,
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Q) EZEHEMIFBESETLEORRRRZETAT HREY U TITOVWTIK, BROEH
THEMMNRIKICIMY FFSNSOFH U TICHRTEERTHD LN OEHRE
AMPEN, o T, RARICEEEETDICHRET HZEATED,

4) SOHVUTOEREEEICONWTIX IEBIREE AU T 5, BHIRE) ICET
ZERESOREIF G VD, BERMHERM TEIEAREE (5) OEE[EE
S=f/300
LEINTHY., EES AU TOEAEDELE
S=1.348 mW/cmi
L1315,
B ERRICENRBZEDELEE (S=1.348 mi/cm) EENRBEDEHIEL
NELL L DIE8  Rs2%251E T 5 &
Rs2 (R 4+& &) =0.078m
Rs2 (/R 54%&%8) =0.049m
iy, TEEEE] ICBL THRIEMNZL,

(6) STFVUTOBAIEFMUANT. BTREZEH THRAIKEUNTH S, BADIS
B REDS AV UTIHBELWUPITETS HH., HICHEMITET LT—HRDOAIS
BHONDEERH D,

fEk(L, BRICIKEM (BEREICHERFEZRAGERFTIKLTEEEZRET S
THADER) DX D GHBRHBRTED/NELVIAELNATEY ., HEICRETISHE
EICREBEARSTERMNMELT D,

LML, ETEEHMDOEGELELEL, UFIVLABERDL S GBEEOKRESHEYLEDLN
bl COZE. MEICRTRLEREENTIEENEA OGNS,

ULDBREABMN L. SOF VU THERRESHIC, —RAMNT demLlRITED < &£
SHBARELRMERFZEZ NGV, BICREMZETHHHIZ, ERBEOXRELEM

(BERENRHEZEASID) ZEALTVWS S OF YV U TITDOWTIE, i LT

[CEFHICEBRAMELDIZAT—ZHEAMTHIENEELLY,

FL OT—RRIRE) &3, AMAABHRICELENTVHIREORHOCBEEERENYPFHTES. T
HELGEENHS7—R (RE) Z2HET. —BROBFREFICEVTERAEBHERICELSH
TWBT—RENINIZKET 5,

F2. TEERER) L. AMEABHRICS LS TOLHRENEH SN, BEROMHIRERETE
SEEBIT. TNITHLEBEYLEERMTIASEHEET.

(BEXBhEES TROF4A24B XY SIA)

FA4E SEOFEFARVIBURATLOERFHRFICONT

SHROFHFEHES OV UTORTLOFANEMYT HERMNHSHD T, BIREF AR
EQBWEHET7 ATV UTVRATLEOEANH LD, RIS AV T
VATLN—EDOREICERTSRHAECRT, LHFET7FOIT VTR TLONAZ
FLETHIEMNEFLLY,

BE.BE, BFET7FTAITSIOFVUTORTLIZDONT, A—AFHRE - RFEZEF
ELTHY. BEERICHE>TWLWASEDD 3 bREMN, XZE, AREEAFETRELT
W5ELDTEHSHTLS,

LA T, GHET7 RIS OF VO TORBARL, MASKEEEEL-LT. &
ROBMFRICET 5102, LFEHTFOTSOFH I oTELTHERALTVWSERRD
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DERRZEZRET S ENEFLLER DN S,

EO5E KRBAUAASI AV UTOBELD-HDRIMHIENE
5.1 —M&H
5.1.1 DATLDER

SOFJUTI &F. MZEH, BREKEK, IXFETE N5V a—b) [TEEE
BEY AR REDEBRHOBIEERFETH>T. SRENETEHIMITEE L., =30k
THLDELS,

5.1.2 FERARIREE
SOV UTOERBREFIIOVTIE., SREUERHFOERATLAICEIYLETLA
FERRHEEANY PO MBERLBRARAT LA —42ES0F - ARy FEDOBRALEEEZRS
ZEMn, 403.3MHz A5 405. TMHz ETZEEARIREGRIREFE T 5,

5.1.3 F¥ /LR
SROFMAIK, ATV F7RABEITE T ST ERFOREDHREN ST HERBTE
AR ERERAD L. 100kHz LT 52 EABEHTH D,

5.1.4 ZEhREN
FEDRTEEMEZHERT S5O 20000 UTETEHZENBEEHTH S,

5.1.5 ZHR%
HExtF1G 3dBi LT THAHZ &,

5.1.6 BIEAX
BEARXIOVTIE, FIAREZHEFEZ. BRBEXIIABABEARET S,

517 BROERAXKRUVEK

B YEDTFIOT TOINT 2 ZE—FEEEBDF Yy RILTEETHILDTH
B e, ASK, FSKXIEZPSK DFIAANBES D, =12, BEDCERNRUVFEINEDFIA
R BRFRENICEMENEAREZRT S & BXICOVWTRSERDRFARELT 5D
NEELWLWERDND,

5. 1.8 E S Hs il
hDOBERBADETFHEBD-O RE SN -FKEOEBRICEBMICEROREFFLE
TTITENTEDENEFELLY,

5.2 MRER(RDZRMTHIFEH

5.2.1 BiRHMOHERE
BRSKEAVTRAT S50V LTI, EALEE MO LEFTERTHET

O, BLWEBERE (-90°C~+50C) [CBREN L0, FARBREELHERT 2 &M —

OB HRLRBTHS, EIEOHFRECEHE. =50 UTET LI ENBEART

H%.
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5.2.2 HEBRAHEOHEE
BT v )L & DRI 100kHz & BB OB ERE Sopon 105, S8R REHEOHEIE
[F 60kHz LT ETHZEMNBEHTH Do

5.2.3 ZHRENDHERE
FElwRE LR 20% TRO0YETHIENBHTH D,

5.2.4 RTY T REHICHE T EFERSFDBREDHRIE
Wk S > DRI M DBERR 300kHz RimZFRE, 25uW LT & L. SRTEHEIXHRFERL
FRFEISICEL, £5.2.4-1RUVRS.2.5-1DEEY ETHIDABEETH D,

£52 41 FERFORRKHLESRTIEHIE

TEEHDEKH SREEIE
9kHz Z#8Z 150kHz LLF 1kHz
150kHz Z#8 Z 30MHz LAF 10kHz
30MHz Z#8 & 1GHz LL'F 100kHz
1GHz B A 1MHz

5.2.5 BEF v RILIRRESN

CNFETORFABRRUVBERBOLAMRGRMMEGZERMNCBAEZREERZAS L.
5.2.5-1 RUKE5.2.5-1 D &H Y. £300kHz A% ETSI  EN302 054-2 V1.1.1 Table 4
DIRY EFTHDABEHETH D,

[ETSI EN 302 054-2 V1.1.1 Table 4055 1E|

10 - 200mWEED B SF il
0 F[ AFUrAEES —— 27 AERG 1 23
TEHGOBEOCHEE TEHFOEEOHEIE
10 - 5 uwW 23 u W 4 13
£-20 B R
m
= Fo-300KHz Fo+300KHz -
g S0 T < . > i
I : : . : i)
—an T I_,_ I | _\_|_ 1 -17
i : <
g -50 : : : 1 -27 [;
= ™
2 B0 -37
L
-70 -47
-80 ; ' ' : " -57
il lric) ' Fe t 20T AGERE,
_90 1 1 1 1 1 1 1 1 _67

-500 -400 -300 -200 -100 O 100 200 300 400 500
Fo: B0 RELEE Bl T kHz)
5.2.5-1 BEF Y RVRRENERTY 7 RAEEICE T 5T ERGDBREDHEE
#5.2.5-1 RBIRBOBR 300kHz RiEICH1H5. EREDEAL

WX RA S DERBOBR | #EKEHEDL
50kHz LL_E 100kHz Kii -34dBc/1kHz
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100kHz LL_E 200kHz i -40dBc/1kHz
200kHz LAk 300kHz i -48dBc/1kHz

5.3 REREOEKH
FHBRED O IHFEIL S OF VU T VAT LOZER O EERERFIEOE BT
i (-60dB) *%& . +£300kHz LIN& T % 2 EALEELLY,

¥ CCIR.(BBITU-R)MERALTWAEREICKY., BEFEIEE E#RESMHETHREEDN
B/PMDEAID 60dB FEITH=EL- 2 DOFEKBRERIEEERT S,

5.4 BIEAE
541 H=E
BMBEEICETOEEHDOAERA LI BRFOERRRBOATESEIZELCTEND L L
L. ROEBY ET B,

(1) AEICAWSERAANES

BIEICAVWSZERAAANESIE. HRORENGZWRY . T—2ImFho 5 X 124
FELHARES (SR EY F2ERLUMERI) LT5MRIFEERNTHREL
IZEFBIEHRIER LT 5,

(2) AIEBROEYE (EFRIHFELOES)

EhRIGFI G ZhR— AR TRIE 21T 5 BEDRIESZATIE. BB 63 FEBE
ERE 1215 (HHHTLHIERNE L WBLEBEBDOERAEDREAZE) OFEHIC
ELT, ABRBRZAZOMEEGHMBICKVELONIZE S 1.5n DRESDLIZHRE
LTHIET S EEL., BIEHEMHIND S EAERBEXIKRKARFOHI A —T Y
1 FELLFENREDTRA A FETHIE,

ZDBE. TAMA FOBIEREDREL. ERAMEOELOEAND L, 2. #
BIEREIROREIN 60cm HBZ 2IH5EI(L. BIEERHEZZOLFULLE LTHIE
IT5Ié,

() HEEHIROEYN (EFRHEFELDES)

EHFHEFRELOGEICEVTE. BRyY—TL . ABA 22 7 —R5—TILE
DT—T IR T BI5E . EHROBRNELLT ZBERUVEBREFIC & YRS
MHAEEEZITHERICEVTIIRROMIFELH LG IRELZEFE L TRET 5,

5.4.2 H*ERE
(1) FRBDIRE
7 ZERRIEFAEO5EE
BEFRELLE L TCCNZERBEITRAES %, I=FZL. BERICTERWGES
X, SABRKBFEROAE &EBKISTVL. TOLERBR#E. TREKHED FMHE
RRBZRAERREST D ENTES, COHE. BERSLHBRESEFTER
THIEELETEN, HBREOHEITHALGRHRENGEONLIBEBEAVLONGE
FESERAVNSGZENTESD,
1 ZEPRFEFELOSE
E55.4.12). Q)OFEHXITELLGRF #EEHE LS FXEFRTHEL. 7
ERRICLTREST S &,
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(2) SERK#HEE
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SEEM3
RECOMMENDATION ITU-R SA.1346 (AXKUYE#E. LA 77 F—8KIE)
SHARING BETWEEN THE METEOROLOGICAL AIDS SERVICE AND

MEDICAL IMPLANT COMMUNICATION SYSTEMS (MICS) OPERATING IN
THE MOBILE SERVICE IN THE FREQUENCY BAND 401-406 MHz

(Question ITU-R 144/7)
(1998)

The ITU Radiocommunication Assembly,

considering

a) that the band 401-406 MHz is allocated to the Meteorological Aids Service on a primary
basis;

b) that Recommendation ITU-R SA.1165 specifies the technical characteristics of radiosonde systems in the
Meteorological Aids Service, and that Recommendation ITU-R SA.1262 specifies the sharing and coordination criteria
for Meteorological Aids operated in the band 401-406 MHz;

c) that the Medical Implant Communication Systems are comprised of an implantable device which is installed within
the human body, and a programmer, which is designed for radiocommunication operation at 2 metres away from the
body for the programming and occasional communications with the implant device;

d) that Medical Implant Communication Systems require a single band available worldwide, and may operate in the
mobile service currently allocated on a secondary basis in the band 401-406 MHz;

e) that with a limit of -16 dBm on the e.i.r.p. of Medical Implant Communication Systems (MICS), no harmful
interference would occur to the operation of Meteorological Aids from the MICS;

f) that interference mitigation techniques used by the Medical Implant Communication System equipment, as described
in Annex 1, provides a high level of protection to their operation from possible interference by Meteorological Aids
systems,

recommends

1 that sharing is feasible in the band 401-406 MHz between the Meteorological Aids Systems, and Medical Implant
Communication Systems which are in compliance with recommends 2 and 3 and with the technical and operational
characteristics described in Annex 1;

2 that the e.i.r.p. of Medical Implant Communication System transmitters be limited to -16 dBm (25 microwatts) in a
reference bandwidth of 300 kHz in order to provide adequate protection of Meteorological Aids Systems;

3 that interference mitigation techniques, as discussed in Annex 1, should be used by Medical Implant Communication
Systems to protect their operation.
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ANNEX 1

Feasibility of co-channel sharing between
Meteorological Aids and ultra-low power implantable
medical devices in the 401-406 MHz band

1 Background

Millions of people worldwide depend upon active implanted medical devices to support and improve the quality of their
lives. Active implants perform an expanding variety of therapeutic functions: regulating heart rates (via pacing and/or
defibrillation), controlling pain, administering pharmaceuticals, controlling incontinence, and treating neurological
remors to name just a few. As the technology continues to evolve and the population ages, service to humanity from
these devices will rapidly increase from an already large base.

Communication links to implanted medical devices serve a variety of purposes, with new opportunities
to improve patients’ quality of life constantly arising. Today, communication links are used for: device
parameter adjustment (e.g. pacing rate), transmission of stored information (e.g. stored
electrocardiograms), and the real time transmission of vital monitoring information for short periods (e.g.
cardiac performance during the implant procedure). A communications system for medical implant
devices includes a programmer and an implanted device. The programmer transmits data to the
implanted device and receives data from the implanted device. The programmer operates outside the
human body and contains an ultra low power transceiver and an antenna. The implanted device also
contains an ultra low power transceiver and an antenna, but operates inside the human body. The
implanted device receives data from the programmer and transmits data to the programmer. Current
technology that relies on RF induction cannot support the requirements for higher data rates (e.g. 100
kbps).

Implanted medical device communications systems are inherently portable. Patients travel around the world and can be
far from their primary physician when an emergency arises and the need for device communication occurs. Likewise,
programmers are often moved between medical facilities and countries. This mobility requirement and the constraints
on the system design require the availability of at least a single channel between 250 and 450 MHz for use worldwide.
For medical implant communication systems (MICS) to be successful, the identification of a single, worldwide band 3
MHz wide for use by all manufacturers is vital. Operation in a portion of the band (401-406 MHz) appears to be the
only viable option.

For effective MICS operations, the effective radiated power needs to be in the range of -20 dBm (10 p W)
to -16 dBm (25 p W). This low ERP in combination with the link being used almost exclusively indoors
and in urban areas virtually eliminates the potential for MICS operations to interfere with Metaids.
Note also that because the device’s primary purpose is therapeutic, the communication link is used only
0.005% of the device’s lifetime further limiting its interference potential.
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2 MICS characteristics

2.1 Frequency of operation

The focus on 401-406 MHz as the frequency band for MICS operation is the result of many factors. The frequency band
selected must be capable of reliably supporting high data rate transmissions, lend itself to small antenna designs, fall
within a relatively low noise portion of the spectrum, propagate acceptably through human tissue, and be feasible with

circuits that require a minimal amount of electrical power.

2.2 Total required bandwidth

MICS operations require 3 MHz of available spectrum for the creation of at least 10 channels. These channels are used
to avoid interferers and support the simultaneous operation of multiple devices in the same area (such as clinics with
multiple rooms). International spectrum studies have shown that even with 3 MHz available only one or two channels

will be usable in many environments.

2.3 MICS link budget calculation

The parameters used for the analysis of MICS links are:

Uplink (Implant = Downlink (Programmer = Implant)
Programmer)
Frequency 403.5 MHz +/- 1.5 MHz
Modulation type FSK
Receiver noise bandwidth 200 kHz 25 kHz
Ambient noise at receiver input 20 dB above kTB = KTB (due to tissue loss)
Receiver noise figure 4dB 9dB
Receiver noise floor -101 dBm -121 dBm
Receive antenna gain 2 dBi -31.5dBi
Required SNR (BER = 1E-5) 14 dB
Free space loss at 2 metres 30.5dB
Fade marginl (with diversity) 10dB
Excess loss2 (polarization, etc.) 15dB
Transmit antenna gain -31.5dBi 2 dBi
Power into antenna -2dBm -22.dBm
ERP -33.5 dBm (at body -20 dBm3
surface)
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1
By using the same antenna as selected for uplink and keeping the downlink message time short relative to the 4 Hz fade

rate, link reciprocity keeps the downlink fade depth to 10 dB in spite of the absence of spatial diversity in this direction.

2
Excess loss in the link is the result of patient orientation, antenna misalignment, obstructions (such as a physician) in the

main line of sight path and polarization losses. These statistically independent processes can be meaningfully modelled by adding 15
dB of margin. Note that polarization loss occurs to varying degrees for all antenna configurations.

’ For this analysis, -20 dBm (10 u W) was used as the effective radiated power. Additional margin is desirable provided

that it can be obtained without jeopardizing interference-free operation in the Metaids band and can be achieved within the design
constraints imposed by the environment in which MICS stations will operate.

2.4 Duty cycle

The primary purposes of the devices with MICS capabilities are diagnosis and therapy. Since use of the
communications system reduces the device lifetime for these operations it is used only when necessary. As an example,
today’s low frequency RF inductive communication system is activated for only 0.005% of the implanted device’s
lifetime (about 4 hours out of 9 years). In the case of the programming device used by the physician the duty cycle will
be much higher. In the case of a clinic with multiple programmers, overall use of the band could approach 50% during
business hours.

3 Analysis of Metaids susceptibility to MICS interference

3.1 Interference to radiosondes

Maintaining the viability of the extensive Metaids infrastructure is of great importance to the public. Current users of
the band include radiosondes, rocketsondes, dropsondes and data collection platforms. Of these users, radiosondes
appear to have the greatest susceptibility to interference. The e.i.r.p. of MICS programmers needs to be limited in order
to accomplish the desired communications without causing interference to Metaids.

Recommendation ITU-R SA.1262 specifies that the interfering power to be received no more than 20% of the time is
161.9 dBW/300 kHz. Using the CCIR Standard Propagation Model1 and 20 dB for building attenuation2, it is
determined that a MICS device must be within 421 metres to interfere with radiosonde operation. Note the use of the
conservative assumption that the MICS frequencies and the radiosonde frequencies are perfectly aligned.

Clearly, the ultra low transmit power of the MICS equipment greatly reduces the interference potential. However, the
probability of interference is also reduced by other factors that, while difficult to quantify, remain important:

Channelization. MICS operation will be channelized with the channel of operation selected based upon the lowest
ambient noise level. A radiosonde operating at a given frequency will look like a narrow-band noise source in the MICS
band, causing the MICS equipment to select a different channel. Thus, when a MICS programmer detects a radiosonde,
it will respond in such a way that the radiosonde and the MICS programmer do not interfere with each other.

Interferer density. Due to the attenuation of waves launched from the body, the programmer is the only potential
source of interference for Metaids users. Additionally, implanted device proliferation is limited by medical need, not
consumer desire. This holds down the number of potential interferers to something much less than could be expected
from a consumer or commercial application.
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Interferer duty cycle. Implanted devices have a communications duty cycle of about 0.005% over their lifetime. The
programmer, of which there are several orders of magnitude fewer, may have a much higher duty cycle.

Downlink duty cycle. Due to tissue attenuation, only communication to the implanted device has the potential to
interfere with Metaids. The communication exchange will likely be half-duplex and highly asymmetric, with
transmission to the implanted device occurring only a fraction of the time that the link is active. Typically, downlink
will occur for only 10 ms out of every 250 ms of communication.

hus, the typical radii for a MICS programmer to interfere with a radiosonde will be much less than 500 metres. In the
rare case where a MICS programmer is within range, the probability of interference would be reduced by the need for
MICS equipment to employ an interference avoidance algorithm to operate on a channel found to have a low noise level.
The use of a low duty cycle and half-duplex operation by the MICS equipment, along with the duty cycle of the
radiosonde system, also reduce the possibility of interference to Metaids.

3.2 Interference to the radiosonde ranging adjunct

The MICS signal will not interfere with the radiosonde ranging adjunct. The 25 Watt transmission
power of the ranging adjunct is 60 dB higher than the MICS transmission power. The following formula
predicts the carrier-to-interference ratio (note that this model would predict a higher C/I if building
losses and MICS antenna directivity were included).

1 Okumura et al., 1968.

2 Kozono, S., and K. Watanabe, “Influence of Environmental Building on UHF Land Mobile Radio Propagation”, IEEE Trans.
Commun. Com-25 (Oct. 1977); Walker, E. H., “Penetration of Radio Signal into Building in the Cellular Radio Environment”,
Bell Sys. Tech. J. 62: 9 Pt. | (Nov. 1983); Ted Rappaport, “Wireless Communications” (Prentice Hall PTR), pp. 131-132; [Tur87]
Turkmani, A. M. D., Parson, J. D. and Lewis, D. G., “Radio Propagation into Buildings at 441, 900, and 1 400 MHz”, Proceeding
of the 4th International Conference on Land Mobile Radio, December 1987; [Tur92] Turkmani, A. M. D., Toledo, A. F.
“Propagation into and within buildings at 900, 1 800, and 2 300 MHz”, IEEE Vehicular Technology Conference, 1992.
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The worst case occurs at the end of flight when the balloon is at its maximum range from the transmitter (x<250 km,
height>25 km). Under these conditions a C/I of 37 dB is predicted.

C/1 =4.34(12.89 + 2 In(((2rh) + X2+ h2+ r2)12- r)- In(X2 + h2))

where:
h = height (kilometres)
x = range (kilometres)

r = effective radius of the Earth (kilometres).

4 Analysis of MICS interference mitigation

Clearly, it is vital patients suffer no harmful effects from interference. This must be true for potential interference from
Metaids, other intentional radiators, and unintentional radiators. Patient harm can arise in three ways: the implant device
communications circuitry depletes the device battery responding to false activation, the link is unavailable when
needed,and data are corrupted by interference. MICS equipment can protect the patient and implanted devices using a
variety of echniques.

4.1 False alarm tolerance

To meet the longevity requirements of the device, the MICS implant device communications circuitry must be active
only when communicating. It is, however, also necessary that the link be available on demand. To meet these
conflicting requirements, the detection of a strong DC magnetic field (>14 Gauss) can be used to activate the implant
device communications circuitry. Upon detecting the magnetic field, the system would go through a channel
identification and acquisition algorithm. Should link establishment be unsuccessful, the implant communications
circuitry would return to dormancy, conserving battery energy. This method is used today for most implanted devices
and has an extremely low false alarm rate.

In cases such as home monitoring where availability on demand is not a requirement, the system could poll at a long
interval (typically for less than a second every 30 to 120 minutes) to determine if the establishment of a link is desired.
The presence of interference prolongs the signal qualification and channel acquisition process, wasting battery energy.
To avoid this, the microprocessor could program an increased polling interval until the interference subsides. For
troubleshooting purposes the MICS transceiver could also report the problem during the next successful transaction.

4.2 Interference tolerance

Interfering signals reduce channel availability. The signal threats fall into three categories: impulsive, narrow-band and
broadband. The following paragraphs describe interference management strategies for each.

By definition, impulsive interference is very short in duration and often of greater amplitude than MICS signal levels.
MICS equipment can deal with this type of interference via the communications protocol. Either or both ARQ
(automatic request repeat) or FEC (forward error correction) can be used to mitigate the effects of data errors caused by
impulsive noise.

Narrow-band interference sources are those with bandwidths comparable to the MICS waveform and narrower. This
source of interference is usually from other communicators who are using the same band. Narrow-band interferers will
be avoided by MICS equipment through the use of frequency agility (changing the frequency of transmission) and
channelization. This technique is required given the dynamics of worldwide spectrum usage and the presence of other
intentional and unintentional radiators. Included in the category of narrow-band interferers are the Metaids users of the
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band. The potential for a radiosonde to interfere with a MICS station is essentially zero. Given the typical radiosonde
transmitted bandwidth of 300 kHz and the availability of 3 MHz of spectrum for MICS operations, at least ten
radiosondes would have to be within 1 km to jam a MICS that employed up to 300 kHz of bandwidth per transmission.
Likewise, Data Collection Platforms also have a low probability of interference. They tend to be geographically remote
relative to MICS locations, with the DCP’s low duty cycle working to the advantage of MICS operations.

Broadband interferers have a bandwidth in excess of the MICS waveform - potentially much broader. Such interferers
may cover the entire 3 MHz band, making it impossible to avoid such interference by the simple expedient of changing
the frequency of transmission. As such, broadband interference sources pose a great challenge to MICS operations.
Should a broadband interferer make the entire channel unavailable, the first defense would be to operate the system at
reduced range. The signals at the surface of the body are approximately 1 000 times stronger than at 2 metres, providing
the opportunity to improve the SNR by 30 dB by moving closer to the patient. As a final resort, initial systems could
deploy with both the low frequency RF inductively coupled technology and MICS transceivers, thereby allowing the
use of the old system as a fallback.

An example of a type of broadband interferer are the secondary radars operating in this Meteorological Aids band in
some countries for tracking radiosondes. The interference potential of such ground-based transmitters to MICS was
theoretically analysed. Preliminary results indicate that a separation distance of 1.1 km produces unwanted signals in
the MICS with a power spectral density equal to that of the MICS system noise. In practice, separation distances as low
as 200 m should be sufficient for safe operations. These computations assume that the directional tracking antenna of
the secondary radar points in the direction of the MICS. A further assumption was that the radar emits a broadband CW
signal. While it is unlikely that pulsed signals will call for significantly larger separation distances, the exact influence
of real co-channel secondary radars will be determined in field tests.

4.3 Maintenance of data integrity

To ensure patient safety, it is vital that all data sent to and received from the device be accurate. To meet this
requirement, MICS equipment can use multiple error detection techniques. First, serial numbers and/or addresses
identify all links. Second, once established, cyclic redundancy codes (CRC) validate all transmitted data. Analysis
shows that these codes lower the probability of incorrectly programming implant parameters to about two in a billion.
Third, each operation has a limited valid command set. And finally, additional protection arises from geographic
separation operation times and the small coincidence of co-channel operation.

Clearly, the probability of a session being established and a Metaids user causing a programming error is essentially
zero. More importantly, the Metaids user is not the major interference threat. Measured data show that it is common to
have interferers of unknown origin in the band. The designers of MICS equipment understand it is their responsibility to
insure that the signals of the Metaids users (and other radiators) will be unable to harm patients.

5 Summary

The continued development of implanted medical devices requires high speed (100 kbit/s) wireless short-range ultra
low power data links. The successful deployment of this technology requires the identification of a worldwide 3 MHz
band of suitable spectrum. Operation at e.i.r.p.s of -16 dBm or less in a portion of the Metaids band at 401-406 MHz
can support Medical Implant Communication Systems reliably with very low probability of interference to the Metaids
primary users of the band. No harmful interference to the Medical Implant Communication System is expected.

_5]_
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