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BITLTWASESD, BEEHT ORI DAV UTIZHE2TWS,
REDTORIIMMEENTPST XY U TIE, ETSHIBELTWSLDEERLT
W5,
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(4) *kE
KEIZEFTD 400z FS5 24V oTIE, FHATARNS TR ILAKELEA
TW=, THIZIMZ NS CRERZER) IZHITAHRRP (S o4 Y o TFEHEE) (C
HOZF, J00MHz FS5 oAV 7D GPS LA ESH 5, 2000 £ 6 BIZIEKE 2 #th
SDMANBIBR I N, 2005 FIZIXF RRP IZEDE2XRy F7—o 1LV
vEaA—RICEHESNE,
FND#% DoD (KEEMHRE) F#ROHMODI—FIZE GPSIEARKIZHEA TN,
STFVUTORERREERIL, ITU RV, ETSI [2HLVT 400. 15~406MHz & &
NTLBH, NS IZEWLTIENSS EDFH %8 IT5H5 401~406MHz ZE| Y HTTLY
R
X, BEDKE®D 400MHz #S5 o4 YV o TORMEREIZ DT, FCC GEIRBIEEER
) [THENEERULEL ETSI ICELTHEDEELHEHTHSH. NS DIFE(ICZ K
YsEiE. Fy RILEASEIZEATWS,

FTIE SOFAVIUTOEEIICET SE
3.1 SOHAVIUTIVRTLOEELIZEAT 15t
E MR LR E R =& (WRC-03) (26 LNT 1, 600MHz F A HE/s (1, 668. 4~1, 690MHz DA,
1,668.4~1,675MHz Z D EFFIZHE) Sh., S 5I2, &, 1, 600MHz FIZHF - L TR
REEFEALLBNWIE, T BFEOVATLIMOBRBABRITIEIAHN TSN
TW3, COEH. oAV TIXHFAMIZ 1, 600MHz Fh 5 400MHz H5A~ITT HEHE
Eliot=,
HED 400MHz FOXREMBIE. SERKEFHR 1Mz, BAKEOHFBRER+1MHz
(2,500ppm) &ADBIREREICLLRTHBELKREL, BE, BEMICECERAINT
V5 400MHz HFD S DA YV o TIE, FHEEEARSATETINS,
ZD=H. 400MHz FS5 4V o TORMMEHEORE L ZR519 5

3.1.1 ZEHRENORE
SOF VTR, &mKH 200km EDRREHZEEET 51=OICBLELEBNILRDHEIC

gHEnb,
FMZEHDODRAL YL 3L FEDZEETEN Poyy [FRKXTREIN S,
Pc = SKTBF

K: ARiLy<oE# (1.3806503 x 102[J/K])
T: #@&xtEE (300[K])
B: @@wigE (25 000[Hz])
F: NF@[dB]) &94&.
Poy= -120.82dBm &7%23,
CDEEDNEEFagwmETDE
@ vy =1010g3 +2010g (A f /fs) +10log (PC/PN)+ 1010g (B/2fs) [dB]
A RXEKRBURE#EE (4, 000[Hz])
fs: HEXESRAKH (1,200[Hz])
PC/PN: RL w3 )LRE®DCNLE (8)
B: @EwiEiE (20,000[Hz]) &3 B &.
Agqn= 33.41dB &£715%,
S/N:20dB ZZEHDREE Pcpyp & L. ALY T I REUTORZEESLALA
1dB EABHESNLEIEZ 3B HET HEDET HE.
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3. 1.

3. 1.

3. 1.

3. 1.

Peooum = PC (xm — (Asvam - Pooos )/3dB = —-122.62dBn &1 %,
D: {mzEEEHEHE (200 [km])
Lf: 2zxz—>r45nox (20[dB])
Gs: E{EZEH#HEFISE (3.00[dBi])
Gr: SEZTThRFISE (2. 14[dBi])
C: JEE (299,792, 458[m/s])
Foo iR ERE (404.5 x 105 [Hzl)
P:  ZEdhigEH (P[dBm])
LT HEEHHEZERMIEL 20log A DF/C) DEM DS,
Pcooy = P+Gs-201og (4 DF/C)-Lf+Gr &7 5,
PEROZE=DICHBIESHES L
P = P o -65+2010g (4 7 DF /C) +LfGr
EBDT. LEEOMEEEATSHEP = 22.85dBm &4 Y) EHRET S & #9 200mW
Lib,

2 ZERIROKRE

EEEPRRE, KTRERAMETY 0T EBRETE., 3Bi LG50, BEESND
RAGRERICENT, ZERBERXFICKYREBANMETL, BT - UHHERT
ERVGERIFT, REETRICEAMZETREAVT, REZHROFFEHSI N
BHTHDo

3 EHAROBE

SUFVUTIEHENERTES CRBELNED TERMTADEIR MR TESH0
ALELV. FEREEASATNGSSHY YT H, RIBEH. FERMEH. BE
EHERABEAB XD DS, O, REOBRAMTRAUE 1 3503212
T, ZEAREACBROBSMRESLTH Y BFEIHES TRARCRET 5
BRUAEBNT 5 EHBETHD.

4 BRBOHFBREDORE

BHRESKZAVTHRAT LIS DAV UTE, ENSEE MO LEEELETERT S
FTOM. BLVWERIRE (-90°C~+50°C) ICRSh D=8, FIRBZTEEISHERYT
BIEN—MROBBELER LA THS, FNEOHREICEHLE. £50ppm AT ET
BCENELETHD,

5 BEEIOF YV UTIZRELGTF v RILEOIRE

(1) H|IK

1, 600MHz & 3 i& (1,673MHz, 1, 680MHz. 1, 687MHz). 400MHz 7 1 K (404. 5MHz) DR
ZEREZ. 2EOI—YTHALTWS,

f=12 L. 400MHz & 1 K TIE, E L=BADSERD N =H, ERLTNORFANDL
RIS CTRERRE (403. 9MHz, 404. 2MHz. 404. 8MHz. 405.0MHz) Z%FHEx LG 89124
BEREEBZHLTWLS, ChiE, BOICRBLESOFY O TH, [KBKOBHRLGEIZEL
Y. RENEEETIETELON 2 ZRICHLSI—EREBET S (BEAEWVD) HFEHL,
EDBRNEOLBVNI BIZROBAZTIHEERLEIC, RITRELES OV T
AEFTEIBRERELBVESICHOARBDS CAV UTERAVWDIRENH S TI-
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HTHSb.

(2) RRBBITICHE > TRELGTF v RILE
SOFVIUTIR. BHRKICAYTIFTERYT 5. SCHVUTOHEEREZ
EET Sf=oICiX, BBl (Ri5) K. FHEE. 2ERHE. ERMELGEEREM
[CERT ARELHD.

7. BB (R HRISONT

1,600MHz HD 5 OF Vo TRARZEME NSRS T7oT7FH) ZAVTRATL
KAHRMZEHTHIETLEEDRZBRAL TS, NIRRT UTFHIE, HLER
HEHETLH ML, RIZGHUARICA-ARBOSI CAHV U THAFEELTLTH.
ERMICBERTRIGELES DAV U TEEBHLEITAZENTES (LI TMEE),

—7%. 400MHz FDS AV TIE, PS HELZFMALTRELLTLASDT, #k
DZEHKIE. SMAFEANMDERERET SEEAETY VT &, BNEHTREL
LNERZRETIHEALT o TFTERSIATWLS (1.3 1SR =&, ik
DHABTEAT SISOV T EDHEREEZRNT ILENH D, BIEEAMT
VTTTRIETEDMBEFE T kmBETH AN FEMEIMET T F TIX 200km LL L=
ETEHHEEZTHET . CDF=&. FZ 200km LIRIZHHMBDOS OF VU TIE,
ERLHRARBEZAVLRLENDHD,

1. FHHEHIZONT

SOFVUTREEZEDRIZE > TRENSDT, TOFHHAIT., SREVLES
E. AHRPERE VS REEHITL > TELG D, —MKIZ, EHIEAABLDT,
ELETRATHK ZERFDGL, 2 FRERICE >TRIBL-ANLECE
[TEEFNh D, Bnf-RATRKICRBEL-ELTH, BRTRIGELES DAV LT
AEENBIIONT, BLEOBARTRIGELIS AV U THEINTLHDT,
BENMNGRT2OD5 DAV U TETOEMARRBE LGS EMERENEL S,

EHELT, B3 1.5-1 ITREFTFAMEBEICE/E L TLWHFEERE (ZH) %
Y. WARAENZITE, RIGLI-HENDS 300kn LEREINEZLELHY.
MATNSa—bTRTLAENLGRSNSGZEEEERT & 400km [2ET D, 5
OV TOFHNGTFEERE, SRR SERICH 350km, FE(ZH 50km, FILE
NENITH 140km & F HHENETFIHET HEEBETE D, D=, RIFHHEER
(DS AV THEALTETERDSI OFY U TLEY LBRVERVART S
BEICIIRTIARBEFERT ILELH D,
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125°E 130°E 135°E 140°E T 145°E 150°E

10°N

| - . - . 1 - + —30°N

| . — - —_— - ; - - ————B5'N-

«M

Cwll Aviation Bureau, Japan (EFF : 1 APR 2008)

B3.1.5-1 [RFTAMEREICIBE L TV L F5EE (ZH)

X MEADZLEMBERELT. KRETAREBG LIS DAYV U TOERE
#FE (RPOOTRYT) 2@HMLTLDS,

. EEBMIZTDOT

KREHR, FEAVIDLAREZFEL-BHKKIE. LRT5E (REHMEL
BHNDT) RELEOLH, PHTKREDEAZBZ THRT S, oV TIEH
ENSEREIHRTI25SFETTEEIL, SHKOBHEIL, X5V 21—FTRTT
B0, MEMAFEFTEELTWS, SCHYUTHEET ZESE. FHT IR
DREZE, TORKICKETATIHRAEDERIZKYRE S,

EHELTRETTIX,. BH 8304 & 20 %5 30 90 2 B, 600g DI LEREKIC
ERFEEMN6N/s EHDBEIITKEHREFTRTAL, BER 0km T TEEHR L'CL\
b, RIENSREMNHEZT ZETIZH 90 4. A EITETEETHIIODTH
b, IBITSTAVUTIE. RIETEHH30 HEIHSEEF L. BROZERED.,
FOBAT—2 LHE - REICK2RRETo>THLRERICEY TS,

ZDE=H, — BB SCFHY UTOERAITI, EEHSKRTETOHOR 2 BiE 30 H
MIZHEWT., HEREEZZEET I VLENHD, COBFAICEERY>T. FAY T
JoT. BRBYUTHT. 4. OFHIZHDEEIE. AOBREREFERTLILEN
H5

I. EAFREIZDOIT
BRAMEELELTIX, SPAVUTERVSEMEBRBMAEESINTINT, Z{EH
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DIEMBEFRLEESATVWIEENGR (BERAFEES) & SP9FVUTE
AWSBFERRARESNTELT. RETEAA Y MRECHRLGEDEMT
TOMEBAT DEHEBRH LY. HLHIEEANTEARFIC, HD UV IXRREIC
BRELTIOAVUTERWEY T SEEENLGR (FERAFEFES) D222

¥TZE%,

ERORKRNLGRIFADERBEL, TNETNDABEL T HF v RILE (BEH)
%K 3.1.5-1I2RF, =L, ARODELF v RILEEIE. TRTRDERFAN
BMTHELTDHLDT, thELORAKBEEPLHERE Gdo7. 4. .) %
ZELEDLDTIEAEL,

F3.1.5-1 FRIFADDELTEHF Vv RILE

LE
BN | FrrlH ERTE A
(R )
£17HE, 80 2 BEH,
A 63 | z0ih. AREBEN. BEALY. B
AT EEE LT 3%, BEAMEC 3 RNE,
: 435, BH 2 @R, N
B 28| aapmeERUAECE 1 RLE, =
£ 3,
C 5K A4y MTHELIFTOE-0NOEBREDIBE, EE
EERS. RURBRIS- L 2EH-2 5 ERE,
BT LA A 75 S - B LR,
D b | FESRIBICL HEA. RESKICS 5 HLE %
AEQERBEGRHAL. o= 10 BHEEESY .
- g | FREAL EEEAICEA o
B REoEmpEOREAL. o 10 BEEESY.
F k| 2 4mEm, %

3

(E) BBEOHPTARSN TV IR REMRORFAFBRORRKGERNOHET D
&, RRA B CIEIEESRAZEREL TLVS1—Y (FRKTI, 600MHzEmZ=ERL TLVS)
D& ZEH D, FT-. DERBRDERBREIZCEIYFERAUZERL TLLIRREES
#é, EERABEDERMEICEIYRERMEEEL TO SR - KEFHEZENEH
10F{A2E (FRINTA04. 5MHz 2B/ L TV S DIEEABT22EK) TH S,

DEBERBETRDEZS

RIETEELEEIIC, SOAVIUTOHREREZEET H-HIZF, 8l (R
15) e, FHEE. 2ERME. ERAMELEZRANICERT AILELNH D,

RODNIEGEATEEHITTOATVSEERAFICENTIE, HoshLHEE
BEZEITEAKBOER - REATRETH S, LML, WD - ECTRIBET HH
ARHESNBVARERAFN (FLEBBBAF &, HOFREFT LB EERFHFD
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RRBEEZTDWMERNET S EIFELL, CDF=0, EEHRFEFERAUME
T, FRATIEARBZENBT 5T, MEMGRANTREE T D,

7 BEESHAMHPBELTEFvRILEICTDONT
- EESHAE L TERT S-OOREBENET 5,

- BURIRERE . BASFIARE O TLANDT, FDA—HYNEDF Y RILEFERT
A0 EFRAEROBEICE VEIRNATETH D,

- IR CTETEEHAFE LTERLTLVS 1, 600MHz D BMNE T 400MHz #IF1T
LTS, BFYyRILUEBETHD (FR3.1.5-1),

- L. QoOFHEZEELT. BEHRAFMBEORRBOEFEEEETSH L. 5
?V*NMET%U(.3152*W)3blﬁﬁ%f5?¥*w — &R &
EEAB TOERBENZEELISIZTIFYRILELTE I FyrRIHDBEL
FYRILETHD,

14 FEHAUFANERT HF v RIL

- BRI SR - 5FT - BTG EATECHRAFIABRE T 5 ERAD-HDEFEE
=NET b,

- RRMBEHFADEDELEEETSHE. DHECEL I FYRILUENBET
Hd (£3.1.5-1),

- 2L, EHNRORHFAIRRTL2 20K H L0, HEREZEETHLEIF
YRILOWMIZHF v RILDBETH D,

- READ NMERTIHERY UTIEHASENMELD THEREZ RIZT IR
— DS TFHITEYEL,

- EDF Y RIVEFERTEINI—UHIRIGEOZEREF T v I FICTK U FIERT
SHEECRETIVLELNH D,

- BEOM. BES DAV YT, BITSKREME (404.5MHz) #2585,
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120° 130° 140° 150°
X3.1.5-2 EEEHBFICHELCHE
EEEBIFT (£FAABC) OIEZ@H. RFICRIELIIGEICHERENEZ S
ATREED B D EAIFTZ IR THRAL., HROMENERL I B ELIRNDEBHNAVEL
FrrIIEELD,

3.2 BAFERLEDARICET S5

3.2.1 HRARSZEITSROAIR
400MHz HIEHEILS SA VU TR T LLBBFEEBORRR L ORRKHRIZE T,
ERAANEE SN D 401MHz v 5 406MHz FTHORKBFEERT SBRFERBORRB LD
THRAZEITOLELH D,

(1) BHHILS OF Vo TORTLOERKBOETE
2008 F 4 ARATHADRRE., PEORFHILSI OAHY U TORARY Y EiffEL
LOZEERALE. (BFEH1ESHR)

BROHR DHELGZW
EE IR . 400MHz -406MHz
G ARIKH®E © 60kHz LIA
ZERREN : 200mW LLF
ZERIRFIS © 3.00dBi AT

REmRFEL ¢ 0.00dB
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(2) BIFEEHBOERE (HRERRE) IUTOEEY

SEHEE

HEXUEAATLA—4

9% - ARy b

TrOagsoFr Vo7 (FEEIEShTOVEWLWY O T)

BHEEHIES AT

®RrEYUT

MICS : ARMERAEEERERAT—2mE X T L (Medical Implant
Communications System)

(MITS : ARIEAREEARRETR S X T4 (Medical Implant

Telemetry System) &%)

SN HIAN

SIFSCHR : 55fE%E 2009 5 [NEAER A TLOBELICLDELGRTHEEIDS
HIARIEARERRT 2 EE VAT LORMHEHIOSEER 11
RREShTWBST—4 %51, (BEMLET—2E33FEH23H)

(3) PHEBILSCAYUTIURTLIZBIFRFSHSETILONE—2
7 BHREBESOFVUTHOBREEFOERER (ZEH ~ (5F5)
1 BHEEBEOEGRD EERHIOEFEHES OV O TOZEHRN (HBTH)

4) BEFryRILERENOHAE

BEEHIES SA VU TURTFAROFSIZENT, M3 1.5-212& Y. ZEOER
#EZELI-5E8 . REEERFREIIHRIETSH 50km DFFEEHEZHERT S EABET.,
EEOERBREOEZEEIZKL > TIE, 100kn OFAZEBMOERNIVERISEELH D, Fi-.
BIRIZAULTIE., ZHAREERT20km QDEHTERAINE L HD. Cnbic
KO THATBELGBEF y RIILRRENZREIITHE. TR 21-1D&L3I124 5,

TNENDOBEET ¥ RILVFERE A ILIE R 5 D EIRB D RO 100kHz & TES
EREETHY .. HEFOEENGIBICERET 5&%3.21-20&L3124 Y., EFMA
BWAMESE X - ETSI EN302 054-2 V1.1.1 Table 4 DT R Y & 4 FARIAE AR T Y
EHELD,

#3.2.1-1 BEF v RILRRENE
i {bS A TS B R R RO

EPEEN 23.01 23.01 23.01

EIEEl =g 3 3 3
e i = e 0 0 0
EPIRFIF 11.15 11.15 1115

= {21l o EIREE 1 1 1
= DEEDFEZEENOLER) -121.95 -121.85| -121.85
THERD 5L~ —74.45 —-52.41 —-83.43
sREErREE (B A ZEED) km 20 50 100
BXEERN SO R (dBe kHz) -43 -40 -34

_23_




#&3.2.1-2 RIRHBOEER 300kHz RimIZH T, HEREDENL

WX KA o OB KB DB R HXREN DL
50kHz LL_E 100kHz K& -34dBc/1kHz
100kHz LL_E 200kHz K iif -40dBc/1kHz
200kHz LL_E 300kHz it -48dBc/1kHz

3.2.2 FHHEAE
FHEZTEZEBOEBRHEZELRILERD . FHEEE5Z 52 EHI SRS
NE-BROBENLRZEBOHBIBERELANILETET T SRABERMZRDD
_&ET B,

3.2.3 FHHEETILOZER
(1) XFSHREFIEATSIETIL—E
a. BHZERERESX
L=:20Iogm(f?§1j (dB) d : HEEm 1 : EE(m)

b. &=
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) - - - itk (FFHLTH)

=t L.
f J& % [MHz,150~1500MHz]
hy, : RHUBEET T FE [m,30~200m]
h, : BERXETTFE [mi~10m]
d :  BEBE [km,1~20km]

c. KRREHZEEEL-ERRELEBOELR
d =4.12(/nt +/h2)
f=f=L.
d L R UEEEE  [km]
hLh2 :%ZET7CTIE [m]

2) BHEBISOH I T ORTLOETFH
HERE~AOTHIE, FFLEELE (GRELZEH 36, 000km DEE L) DIEikIERE &
BB EMD, HERRUVPHERDEHRBRIEIRFLEZ. EFEEIRPDE (REA
DC/1) ZEALTRET 5. TOMD R TLFERMICRELERETHINLHE
HZERGIREBLXZERAL TRET 5.
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©))

3.3

WEBIES SA VU T LV RT LADBET S

EZe et FRE BRI AT 5.k Lt FRAEE R RS LI T
FEATEL 0, BEBORRN L ERBERTETLTH RS, —BMIZE
URFLNEBENTOBHHM (PEH) OREEAT S, L. [FERHI64E
E EREEEEAEH BAE 20008 NEASS S R T AOBELCHE LK
U105 b MARIEBARERAT— 2 B Y AT LOKMMER IO R4 4 NCS
LEBBLBEORER EOTHHEME) CEASNSE h -30m, h —15m %

51AY %

FiHRETHER

SIRAXHER : T 16 £ FRBIEFETH BHE 2000 5 NEHERI AT L
DEELLICLELGEMESHI D55 TRRBARERAT —2GE D X T LD
EHIDAXHRAADLGENETNDOHIEZSIAL. RO ATLICEIT5AEEH%
HH LT

x3.3-1 FHNF—FK

BHRBALS AV THLCEFEBRERE~NQ TS

BEEBRERMORTHILSCAYUTUVRTLADTH

wEML | = 7as | EEEt B
s | T \7‘; So4 | VA ff_‘ MICS

_ FLA—g | BBY Jug | X vT
PeEt [ZERRED 23.01 23.01 23.01 23.01 23.01 23.01
SUAVUTIERERE 3 3 3 3 3 3
LATL |HEERIEE 0 0 0 0 0 0
iR G 11.15 13.15 8 11.15 7.65 0
BEXR (6EREL 2.30 3 0 1 1 0
BRE |WEROHABZETHGEAR) -90.70 | -89.40] -116.63] -121.95] -121.95] -77.57
BEFDZELANIL -4270| -41.40] -68.63] -8195[ -8195| -37.57
LA E (EENBEET) 0.00 0.00 0.00 0.00 0.00 20.00
SREEFE R (B FH2Z2f) km 0.45 0.45 7.99 47.45 31.71 | 0.0891

3.3.1
Q)

BN | =os Vo=V EL 314 =

mam | | ovr | 2 | B | s | i
_ TLA—4 /_/7— /-/TX T

ZHhEE N 30.00 30.00 23.98]  23.01 23.01 | -16.00 36.99
Eﬁfﬁﬁ% Z PR A5 11.15 13.15 0 3 3 0 3.15
IEERIEE 1.3 2 0 0 0 0 0.5
Se it Eiﬁ%ﬂ% 11.15 11.15 11.15 11.15 11.15 11.15 11.15
SOty FHEBRER 1.00 ‘ ! ! ‘ ! !
79:&‘/_\ I EREDERZEETHGER) | -121.95] -121.95] -121.95] -121.95] -121.95] -121.95] -121.95
T I E R DZELANIL 50.00 5130 ] -61.95] -81.95[ -81.95 —5.85 49.79
LANLE (FigBEET) -111.95 | -113.25| -27.00 0.00 0.00| -96.10] -111.74
SREEFEEE (B EH2PM) km 1.40 1.52 3.76 47.45 47.45 0.496 1.38

X HILREIKEZ 200kHz BEER L =15 &

BHEBILSIOA VT VAT LD CEREBERBE~NDETS
IRMBRFDRERE (BE) ~D5TH
BHEIES oAV TR T LDEE EIRP(26. 01dBm) & R Ik /m D =4S EIRP

(49dBm) & DZE(L 22.99dB THY . FIKHFEAES OF VO TOR KA Y L TRAER

FRIRHERE ELBE;ELES O - ARy bH o OREFRREIRE 200kHz 28 E L =156

403. 3MHz -405. TMHz) & SRERHMEKSE DEAS B K 2k (402. 21MHz,  402. 31NMHZ) O &K 6=
([F200kHz LA ESH Y .3.2.1(4) DIEEF v RILRHRENOHBMEIZEL Y ERNEKHL S 48dB
LEDBEMNARAFEN, ChEMANE, 70.99dB LLEDENH L, [RMBKFAEE
LE-BROZERAF, BLPELICHLIFHETHY . ChoDERBRZEE AL,
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WHEEES OH VT ORATLERRBMIKB DX EERDEIRIERL. XERFLE
Zbh, ZEHK (EEA) ITHEF5HC/I A T70.99B LLLFERTE, FEZE5AGNE
FEAbhd,

BE. [RRMBHRBEM EICH > T, BUEBEICATT—2Z2XET 5. FRT LA
BEUZ, SOFVUTEMNIMzZBEN TS, BIENDLREL, [IRMKBL 5 OF
VT HEIRER LR LA [ MBKE (TIERAEDRNT VT THELERLT
WA ENICHEARTRIERET DT OO BFESNESIOF Y U TOHAKNE L
DTFHZE5Z HHEEFZL,

(2) HEXUBARTLA—2~DEFH

KEDERER/E L-YERDHFEZIEENIL-90.70dBm THSH - & &, L&
3.3.1(1) EEFRICERBEMN D 48dB LLEDFEMNRAD S Z &M i, 0. 45km DEREER
BETD,

BE. MEXUERAT LA —2F, KNUEHZERERT 502, BEIFHK
TERVKUDWKIHEIFEZREL. TORDERRENHDECHFT, HA
T—REEETHLDTH D,

EROERZRELEEHR.SOF VU TERUDIWKTERT S EEFHNI &,
£, RIZKLOETERT HIHEETH, IP2FV TR 1 HMEIC60MERT S
DT, ERGCHAERNTIHERSNDSZENGRBEE LD, =120, FEIC
FARGEHE LT HBNMURAATLA—20EETI DXV UTEERT HIHEEMN
HAHAGHRITIE, ERXLUGART LA -2 THERASNA TV SEEE,N S +IRENT:
(300kHz LA EBEFR L 7=) RIRBF v RILEEIRT 5 & T, EFSZEITH ENT
BETHD,

@) SoF - Ry bADE5TFH

KEDEREB/E LI-YERDHFEZIEENIL-89.40dBm THSH & &, L&
3.3.1(1) EEFRICERRZMN D 48dB L EDEEMNRADH D Z A, 0. 45km DFFE
FiZE AN

BE. I0F ARy ME. ABBENIUMOILTEORMEBR EZBHAT 500 E
DTHY ., BEASFRTELRVBICKEL. RREETHRAUAT 2 2EETH10
Thbd, MEEANL M)A H - ETBRERGT HUHMALLOTLS,
EEDS XV UTOEREZEELESE. SO4-ORY FEREL TS LD
BHIBICEWTS OF VY UTIREREN TGN, £z, 594 -0KRy FEERAL
TWAREATRIPHY U TZERLTWEVDTHEEL G LW, F-FZL. R
[RGB E LT BBBRALGLEICLY . KREDEFETS OFV U TERET 515
BIZIF. 324 - ARy FTHERASA TV SERED 5+ B 1= (300kHz LU _EBERR
LI BRBF vy RILERBIRTEHZET, STFEHERITHENTRETH D,

@) 7FOTSSHIUTLRTLADEFH
SIEROBEINCS T ZEROEMEBE LSS, BEROFEREEN,
~116.63dBn T# % = & £323.3.1(1) & FARISEARA 5 48dB LI E DA RAL
BT e, 7.99kn DR & 75 HH%, 200kHz BEOM TIEREROBEN &
Y. EREDDOBEERAOE S, 2007kn DABEHE S, =L, K
KB £ LB EE LBERE T I3 736kn OFIEIERE (VL FOBE  30kn, M
FUTFE 0 ERE) EH B,
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BHE.7FAITIHIUTIR. BEATOZ 24V VT TOFRMICIEIETES
CHIVTIZBRTTEFEDLDTH S, Tl RABAL TV EIRIFAIRES L
THEY., FEIBRLHERFGWN, 7HOT50FV U TOHRDLREREIE 404. 5MHz
1K THDHT=. 404 5MHz 5 o> FTREZE IR U Bt 7= 8k CH (403. 3MHz F1=(&
405.TMHz) ZEIRTBH LT, STFHERIT-ERNFRETH D,

6) BHBILS OF VU TIRTLADETFH

KEOERZRE LEHFERDHFERETANIE-121.95Bn THD, SN & ZH
FA. BA—FRBDGEF 4, 745kn DFREEH LG HN., KREHFZERELE-ERR
# U BERE T3 736km DFRERERE (Vo TOES : 30km, #ET TS E30m &IRE)
E2%. ZIERKREZE 200kHz BEEA L 1=155(3. 3.2.1(4) DBEETFT v RILIRREAD
FAMEICEKY 40dB LLEDBEMNRAH D Mo, 47. 45km DFFEERE LG D,
100kHz BEZR L =155 (3 34dB A EDBERARADHHZ EM D, 94 67km DFREEIERE &
AN

BHE. REOEREZZEE LSS, SETEERIATREIL 47. 45kn DB ER Z TR L
TW% (H3.1.5-288) OT, 200kHz BER¥ 5 _ & TRAEXGZ L, FEERIFTIC
BWTIE, BESRARMEEGIRARBRDZHERAT S5 & T, FARBDRRNRIEET
H5(H3.3.4-188) . CNETORKRICEVTIL B L-ERICHE LTI 300kHz
DEEFRE (404. 2MHz & 404. SMHz. 404. 5MHz & 404. 8MHz) IS & YHEFHIEFEEL TL
ELN,

6) RBYUTVRATLADETH

EEOERER/E LI-YERDHFBREENIL-121.95dBn THAHZ & &, EiEE
RIHRIZ, 3.2.1(4) OBHEF ¥ RILRRBHDHFBMEICE Y. 40dB LU EDFERARA
OB D, 3. Tkm DFREER L35,

BERBY TR BRI HEAMREREGRE L. XESHETOREBRATH D,
BBV OTR. AEBRAFTRAORARERDZEAYT 50T, BIERAFMORIGL
SOF V2 EIFT512 (300kHz LLE) BFR SN TS D TRIREIX LR L, FEEAIFTIC
BT, HRBEMZEARTELVGEEICH > TH, 300kHz LU LRI S M -FRKF
Y RIVEERT S LT, ERLEDOMERLL,

(7 MICS ~DEFi%

MICS AMEAR L TWEWLWRIREZFALEBSICENT, EROERZERELEY
EROHFAZEENIF-T1.57dBn THSHZ &, LR ERERIC, 3.2.1(4) DBEEF v
IWRBRBNDHFBEICEYABLULDEENRAD S - & EYMEAEL20dBH, S,
89. Im MEAEIERE L 12 B

BEHMEICETLES DAV UTR, BICRRZRATEY. TOEEALRE
[CELTENY., HEICHRLEZY a3y I, EROFGRICEYEEZEFLETS
Q.4. G)B]),

FLMCSATF Y7V AEDOTHERBMEEET D LICHE>TNS®H,
EEMICMCS AFHERITHATEMEIFFERIENEEHLN S, (RECOMMENDATION
ITU-R SA. 1346 (ZE&EH#3) SH)

3.3.2 FEEEIES AV UTUATLDETFH
(1) H|FS®REETIV
HER BEEERILDER) DZFELANILFRKXTROLONS,

_27_



F= Txupy +TXge —TX@ *RXpe Rxey-L,

EXHNSHBEMEZECOICERTIE. RADEBY EL D,
| 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:hERZELAIL (dB) TXqp) : EEZEFREAN (dB)
TXpe : EIEZEHRFIGE (dB) TXg) : EIEMEREBLX (dB)
RXpe : ZIEZEHRFE (dB) Rxg, : ZIEMEREK (dB)

ftt, 3.2.3(Mb &AL
X EEAIBRFEERR. 2EAIRFHIES AV UTORTLA

(2) BHEBILS OF YV O TR T LDREERE
WFEHERFT DICHY ., KFEHIES OV T VAT LOZEHDIEERE R
BIREREE, TEEQ@) Mo (6) IR VAT LDWF S 5, £300kHz LIR T:ERE
60BBLLETHHILDNEELNEEZ BN D,

() [RMEBEILDHETH
3.3.2) A5, 1.38km DAL 115,
BFEEBOREEMRNICEFTEIES CAH Y U TOZEVRTLERET 558(E.
BEF (/AR -TYISHR—32 - T4q)L3) I2&Y., BIRMICZUBERBOZEL
RNIVEHBRZEBAUTETEL., BHTHEEEET I ENAETHD

4) HEXMUBRATLA =40 00HTH
3.3.2() A5, 1. 40km DERREE L 115,
BEFEBROREREMANICHETEHIES DAV U TOREVATLERET 555(E.
BEF US> K- TYSIHR—3>Ta)LR) [2&Y., BIRMICZUBERBDOZIEL
NRVEHFRZEBAUTETIEL., BT SHZREET S ENFARETH D

B) P4 - ARy FRUMBEXNLBRATLA—2H50HTH
3.3.2(0) A 5. 1.52km DEAEIEREL 15 5,
BEEFOREBEMRNICEFEIES CAH YV TOZEVRTLERET 558,
BEF (/SR -ITYSR—a>-T4)%) 2LV, BRMUIZZYBEHRDOZIEL
RNVEHBRZEBAUTETHEL., HTSZRBIT LI LELNTAERTHD

6) 7FRITSOFHIUTHoDHETH
3.3.2(1) Ao, 3.76km DEREIEREL 155,

() BHHILS OF YV o Tho DT

EROERZRE LEYEROHFEZETNIE-121.95dBn THSH &, ZIERKH
% 200kHz BEER L =35 513, 3.2.1(4) OBHEF v RIVIRRENDDHBMEICTK Y 40dB LU
LtOREZEFZ3.23(MallBRASED L. 47 45km DREER LG5,

F71=. 100kHz BEFR L =35 53 34dB LLEDBRMARAH S &M, 3.2.3(Da (<
&Y 94 67km DERERREL D,

B —RIRETIE 4, 745km DR & G HA. AREHZEEL-ERREE LS
TI& 736km DFEIERH (JoTOEE : 30km, L7275 30m ERE) &5,
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8 BBV UTHLDETS

REDERERE LB RDHFBRREENIL-121.95dBn THSH Z & ZERKH
% 200kHz BEER L =155 (3. 3.2.1(4) DBEEF v RILIRHRENDFRMEICL Y. 40dB
UEDERZHFA3.2.3(Mal@RASESHE. 47 45kn DFREEREE G5,
100kHz BfZR L =155 (3 34dB A EDBREHEZ 3.2.3(MalSBRASE D &, 94.67
km DERBEEREE 2D,

B —RBIRETIE 4745km OFRBERM E L HN. AREHZEEL-BERRBLERT
(F 115km DEAEEER (RBY T DEE:500m, #E7 2 TF5E:30m &{RE) &b,

(9) MICS A5 DT it
3.3.2( IzE&MEAEK 20dB ZEML =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. 551 ogh,)

L1516, 496m DFEEREE TS,

3.3.3 FTHREIEDI=HDHEK
(1) BIEEHERB~NOETHER
BHR[KZAVWTHAT S OFV TR, SELRICHES [IKERTHRT SF
TOM., KEBELGALERT LD THSH, BRE/NFTV1—FTEHEETL
BHRLBELIES DXV U THBRERBERBORAREMANIEDE, TEE5X5
AN H D, SOFVUTICIEEERHZEHRY 2HEZATLILONHY. D
HWRETETRICEEZFILEL. STHZREET LI EATRTH D,

(2) BAREBERR, L OWETHER
BEEBORABREMANICHEETEIES AV U TOZREVATLERET 515814,
BEF (/SR -ITYIR—arT4)L%) [2&Y, BRMIZZYBAEHRDOZEL
RNVEHBRZEBAUTETCHEL., HTSZRBIT LI LENTAETH D,

Q) SCHVUTUVRTLBDEFHROHETHER
R—FRHEE TOSTFERVBETFHEFIAREHRZEZE L-EKRERE LB LD
EIFMADLETHAHH., TRRD & D ITHARIERICIE C-BADOHERICK Y Ti5ZREE

THENTRETH D,
T. TFrOUSTFIIUTIVRTLADETFH
A — B R 2 : 136km
200kHz Bt - 136km
300kHz B#zR  :  7.99%m
1. PFFBISIOFIOTLVRTLADEFH
Al — B R 3 : 136km
100kHz B3R © 94.67km
200kHz BfzR  :  47.45km
7. BREBYUTIVRATL~ADETHS
Al — B R 3 : 136km
100kHz B3R @ 63.27km
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200kHz B#&R  : 31. 71km
I. FFATIUTHoDETH

B — B : 736km
200kHz Bz : 736km
300kHz Bz © 3. 76km
. BBYUTIVRTLroDOETS
B — B : 115km
100kHz &R © 94.67km
200kHz B#:Z © 47, 45Kkm

3.3.4 E—REREHERARM

M

(2)

©))

FERRREDR 7

SCHVIUTERVWSERMEBHMESNTVT, ZEROREBHABEESNT
WAEENGERZTORKENR BRI &. SOFVUTERVWSEHA
RE-HRCEDENMTEDORERD T HEEENTERZITORREYR (FEE
AR EEBBBRARN) NMERTIBARMEIMT S LT, BEBRAFRETEERR
FTOEEREZEITACENTE S,

EESRIATIL, SRS ERBNMRESTEY . EEMICHAZITOTLS=H. &
SMLCOHEREZ S T-RARRDHDE L ERFENTETH D,
FESRFRE-EHBBERATIE. BABFTORME - BRR T D1 -G EAEDEY
[CE>TEESND=O. BEBAFEELGLIARRZEFAT ST, BRILEL
SRTICEEEBFAABEL TWEETH->TH, HEREZEIT-ARTERMNT
BETHD,
NoDERAEERT LH-OICIE. 403.3~405. 1Mz (274 - ARy FEDERRE
BB D, 200kHz OREIRBOEEIRZHRT H) Z. 403.3~404.5MHz & 404.7~
405. MHz £ ITEHT 5 (K3.3.4-1 RARBAEEZSHE),
22MZFVUTIZENT, AR % 200kHz BEFRE L 7=15E DFAZEEREAH) 47km,
100kHz B#fR L 7=35& DERAEEEREAK) 95km TH S (3.3.2(0)BH) TLhb. ZEMHH
TR EEE L TGERAT S LT, 100kHz RO F v RILEREMNAIRETH D,

ElE#HBIFTAMERT 5 ERE
SCHAVUTOEREENS LY (R 15,000 @) =6, BHENEHEZERORK
BEERYNDIRWEEEERTSL5EFE L., 404. 7~405. TMHz % . 100kHz 18D F
Y RILTERT %,
INTNOBBFNEDF v RILEFERAT HHE. BRAIRH. BABREEEL T,
FAEEOBEICEL S,
FHESOAVIUOTORARELTIE. SETESA. BRNLGET 2K, AHBE,
EROXRED-HOFEREMICERE LT —2DRMHE - KIELLE,

FEBAFRE-IBRBDERAFAERT SB KK

403. 3~404.5MHz % . 100kHz TRDF ¥ RILTHERAT %,

SOV UTEEHTESBH THNIE, BAZEFATRETHSH A b., BiE
ARAIE19ED 2 DREITHK LT, REFLES LT HBERDEARRZDMBEEFR
OERRBUDEWMEITO T MDSI AV UTIZRBEESABWI L ZHRT S
DELH D,

D=, FORFANMEDRIFASRGF LTSS OF YV U TOERDIKR ZHER
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THELICKYTFS - RBEZEMBT S ENRDLOND,

Tl R SOFVUTOERZRDIRHFANBITELEEZICHA. RHFAME
TOBEEFHNHERFBIABICTONS-ODORMEAIZEL ., REEDEEEFZED
T. BETDHIENEFLLY,

SOFIVUTORFHIEDTEERITET. RITOXRIEYS (404 5MHz) DIEFHES
CDHIVUTEHXRTIVENDH D,

ELGSOHFVIUTORRELTE. [REEREFICLDPRETER A Y b, REOH
REBEICLSHE - IR, SREAROMBFOER G E
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3.3.5 FTHBIADFLD

UEDREEREHF A, BFEBORERBEOMAMER VB RS 2K, 5F
SRR R, MTSEBEK, BRI C-RAREROBRICK Y., REEHIES OF
VIOTVRT LN OBRBERBERBE~NOETERUVBERBERE,N S HKFHILES
DXV T VRTLADBTHDEREMEFBH TEC (ARRRETICE T 5BEE
BOBRBEEFHIESI AV U TORTLORRBEREIHSICAEETH S,

T EFHESIOAVUTHOSHETSHIZONT, FPORFADMMDRITFANFH
SHLTWAERORRZHERT S L TRETHENTRETH D,

BEBSTRELGEARMMNMEZ S LEICKIRFAMICE T 2ERFAEDEZAIC
DT, §&. RFADEMRREZERE L DD, B#lAFICEL. REEOERS
EZEOHT, RATHENEFLLY,

51 RS
T 16 £F FHRBEFESTH HBHE 2000 SUNENER AT LOEEL
[CREGRMEH 10D bTRNEBARERRAT -2 EE Y AT LAOEMAISEHE)

3.4 FBRMEANDEEGKRE

(1) BEXMEICET DERIE. BEROBREICHT 52RERRE LT ETRAIENEZDID
21 ISEDONTWND, VF VU THEDBRYT HREFHOEMRRIHFE. CORAITEA
BROMEGSTEY  BRETOHNZERTLEVA, CCTREDEREDOREMIZDONT,
ERICELTERRBEILORFSNIERDREZEH L TRIEZTT S,

(2) SOAVUTOERIZHIz>T., AMAABHRICES S SN TULSKRIL, EREEE
FRODCERERHTERIA TS T—MRIRE) LT 5, —RIRE) (26
(TAHERDEEDMEX., TEREETRAE2IEDIN2 FRF2EDIN2] IZEH N
THEY. TOEHRAFEIE TFRITEIA2IHBBEERE0S] EHLNTLVS,

BITRAITEDONTVLIEANRFZE (5) OREEEITRATEALND,
S=f (MHz) /1500 f ::XERKEE (Z ZTIETHKFKHFIE L TA04. 5MHz &5 %)
=404. 5/1500
=0.269 mW/cm
T, HFES AV UOTOERREDETE
ZEhiREHN P) - 200mW
ZHERDOIEXFIF (G) : 3dB
EL. RIZSTDPAVUOTHOEHRMSETOIHER : R=InE LTEHEREE S) %
HTETSHE. SOREHEEFRKXTEZLEND

S=(PG/40 T R?) - K
K: REHRE 2.56 GESEKEA T6MHz LLETHSH=0)

ERIck Y., EEENCETIENEREEEHME (SIm) X
Sim (R&t&&E) =0.0081 mW/cm
Sim (5F£&4R) =0.0032 mW/cm
EixY, ImgEnd & T, REEZTRITHRTTE S,
MATHRAIC K DBENRZEDOELEME (5=0.269 ml/cm) EENRZBENDHEHEE
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NFELLCGDHIER RsZFHET S E
Rs1 (R&E &) =0.1736m
Rs1 (R 51#&+8) =0. 1085m
L1, WoT, oAV UTHLIT demlEBENS & T, T—RIRE) 2B
HANADHEICONWTEEEZBETE Do
Q) EZEHEMCFHESETLEEZOIRIKRZFHAT SHEBEY U TICOVTIE, BROEHK
T HEMAKEKICRYMS T ON-F DAV U TICHUARTEERTHLIZ EHLEFRE
AN EW, #oT, EHRICEEEZTSICHRT S ENTED,

4) SCHYUTOEREEEICOWTIE MEEIRE] YT 5, [EHEE (CBT
ZERESOBRE TGV, BEMGERMTEIENREE (5 OEE[ET
S=f/300
LEINTEY., BEES YU TOSEORE(E
S=1.348 mW/cm
L5,
BISRE ARICENRBZEDORLEME (S=1.348 mlV/cm) EENERBFEDOELIEE
NELLCH SR : R2F5ET S &
Rs2 (R §1%& &) =0.078m
Rs2 (R &1#&%8) =0. 049m
tiy, TEEIEE| (CELTHEELLL,

®) SOFVUTOBRAMIEFMUANT, BTREZEH THRAIKELUNTHS. BADE
B.RBEDSOAVUTIRBELIUPISETT HA. FICHEMISET L T—ROAIC
BHnd5E08H 5.

PEEIE, BRICEKEM (BEREICRERSFERABERFITIKLTEEEZRES S
HHADEM) O&SGHRHUBNRED/NSLYAELNTEY ., HEICRTI S E
EITFBRENRETERNMELT 5,

LML, ETEEROMEREIELEL, UFILABUDL S LBEENOKRELGYLEDN
Wrhtz, COF/E. MEICRTRLERERHFT IEENEZAOND,

UEDREABNL., SOF VU THERRESHIZ, —MRAMT. 4emARIZED < &
SBARELMERIBZONLGLA, BEICREMETHH-HIZ. BERBEOARESHLEH

(BRERREARHEZEASID) ZEALTVWES VXY U TIZDOWTIE, i EETE

[CEBMICERAMELG DI T—ZHAMITEHIIEANEFLL,

FL T—RIRER) &3, AMEABHRICE oSN TLHIREDRHOCEEERENYPFTES. T
HEGEENHS7—R (RR) &Y. —ROBFRFEFICEVWTERSBHRICE L SH
TWAT—RENINITHKET 5,

F2. TEERKR] L. AMEABHRICE LS TOHKRENRH SN, EROMHFRERETE
HEEBIT. TN LEBYREENMTASEHZET,

(BEXFhEEE TROF4A24B L YSIA)

FAE SEOFEFARVEBUCRTLOERFHRFICONT
SHBFEIES OF VTR T LORMAMNEMT 28R EH SO T, FIREFIFAL
EOBEWEHETFOT VU TVRATLEOEANEL LD, BHBILSCF Y VT
SRATLN—EDREICERTIHAERT, LHFET7 SOOIV U TORTLOFMAE
BLEFHIEMNZELL,
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BHE.BE. BFE7FTAITI0FVUTIVRTLIZDONT, A—AFRIE - RFEEF
LELTHEY, BEERIZHEI>TWS30D 3 bRFAN, XZE, AREEETRALT
W LDTEHEHTLS,

LA T, GHE7 OIS 0FV o TORBARY, MAFHEFEEEEL-LT. &
ROBDFAICET HEOIZ, BHEET7FOIT505F V0 TELTHERALTWSERS
DERARZRET S ENEF LV ERDN S,

B KRBAUAASI AV UTOBELD-HDRIMHIENE
5.1 —M&H
511 DRATLDESR
[SOFXVUT) ElF. MZEH., BHRK, IXEETE N5 a—h) [TBEER
ETHRKEDEBAOBEYEERHBETH->-T. RREMZHBMITERF L., Ff1XhHk
THLDELD,

5.1.2 FERARKHSS
SOFVUTOERBREFIZOVNTIE., [RREMXBOERIATLIZEIYETLH
FEREEANY P MEBERLBART LA —2ES50F -O/Ry FEDREREEEZRD
&M, 403.3MHz A5 405. TNHz ECTEERARRELEIRBT &I 5,

5.1.3 F¥ RILFER
BEF v RILORBRBENEN L FEZRETELHHARRZEZREEZS L. 100kHz £F5
CENEHTH D,

5.1.4 ZhREN
FMEDRTEEMERRET 520200 UATET I ENBLTH D,

5.1.5 ZEhiR%
fExFG 3dBi LT THAH &,

5.1.6 BIEA
BEARITONTIE, FIABEZRFA. BEREBEXIRHBBEEAXET S

51.7 BROZERAARXRUEK
B HEOTFIOIT . TOAINT R Z2R—FLIIBEHOFryRILTEETSHEDT
HbHZEMn, ASK, FSK XX PSK DFIFAMNEEINDB,
T FEMICEMENSZARICOVNTIE, SEORARELTIONEFLNVER
nd.

5. 1.8 &S il il {0

thDBEIRBADEFEHERD-H RE SN -FROEBRICHBMICEROESFFLZE
TOITENTEDZENEFLLY,

5.2 MIRER(BEDZRMAIEMH
5.2.1 ARBDHFERE
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BHSKKZAWTHRATEZIOFV T, thENSTE MDD EEFEFTERTSET
DOfF. B LWEAERE (-90°C~+50C) IZBSh D=0, ARBZREEIHERT &0 —
RROMBELBLEBTHD, ENEOHFBEICEHLE. £50pmUTETHENEHT
Hdo

5.2.2 SHRAKBHREROHFEE
B F v R IL & DRERE 100kHz & BB DEFERE S0ppm Ao, HHERBFIRDOFRIE
[ 60kHz LT ETHENBHETH S,

5.2.3 ZHRENDHERE
HRRE LR 20% TR50%&ETEHENBEHTH D,

5.2.4 R T T REEIZE T HFEHFTOEEDHEE
o B > DRI B D BT 300kHz RimZEFRE. 25uW LITF & L. SRFEEILHRFRD
AREIBIZEL, £5.24-1RURL25-1DEBYETIONEETH D,

£5.2.4-1 TERFORKBESRFEHIE

FEREFDOREKHK ZRTEIE
9kHz Z# Z 150kHz LAF 1kHz
150kHz Z#8 % 30MHz LLF 10kHz
30MHz Z#8 X% 1GHz LI'F 100kHz
1GHz B 2 1MHz

5.2.5 BEF vy RILREES

NFETORERERUVBARBOLERATRELGRMTIMEG*ERNLGESHEREZAD L.
5.2.5-1 RUKL5.2.5-1M&EEH Y., +=300kHz LI % ETSI  EN302 054-2 V1.1.1 Table 4
DIRYETHEDONEETH D,

[ETS1 EN 302 0542 V1.1.1 Table 40FFE(E]

o - 200mWEFD &I 51l
0 F[ ZFU7AEED — 2T AR 7 B3
TERFDIEEDIEE TERSDEEOIEIE
10t 20 W 20 0w 4 13

|
el
o]
T
|
(s8]

Fo—300KHz Fot+300KHz

|
o]
o
T
r 3
v
1
|
|

ETSIDHEE [dBo/1kHz)
£
M
2T 2B (dBm)

50 27
&0 -37
70 ~47
-80 : ; ; : \ .
P Opoc T C R DT AE,
90 1 1 1 1 1 1 1 1 -57
-500 400 -300 -200 -100 O 100 200 800 400 500
Fo: B ERE B E (kHz)
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5.2.5-1 BEF v RILIRRENER T 7 REEICE T2 FERFOREDHEE

£5.2.5-1 FHMOMNT 00kHz KBI=H1TH, WpweOBAL

WX A o DEIRB DB | #REKEHEDL
50kHz LL_E 100kHz i -34dBc/1kHz
100kHz LL_E 200kHz K -40dBc/1kHz
200kHz LAk 300kHz K -48dBc/1kHz

5.3 REHEDOFMH
FHBRED O FKHELS OF Vo T VAT LOZEHDEERRERFEOBBFE
i (-60dB) * %, +300kHz A& B EMEELLY,

¥ CCIR.(BBITU-R)AMEREALTWWSEREICKY ., BB FEHELZBIREREHBETREEN
R/PO AL 60dB FLITEEL- 2 DORKRBERERIEEEZT 5.

5.4 BIEAE
541 HE

B REIZESTI2EEHDRAERE T BEEOEBRREDATEAECELTEDD L E
L. ZDEHY ET B,

(1) BIEICAWSZERAANES

BIEIZCAVWSZERAANESE. HIHOHRENGZWRY ., T—2mFIL o5 R 1-1Z%
FELHRES (FEELN Ey b 2{ERLUMERT) TN XIFEBENTHREL
IZEFSIERBRES LT 5,

(2) BIEBAOENH (EFRInFELOES)

EhRIHEFNGE  EhR—ARB TRIEZT 558 DAIESATIE. B 63 FEKE
HRE 1218 (HFTIERINE L MBELEREFEOERBEDAESZE) OEEIC
2L T, RBEBERFOMEZMBIZEIYVESAE-ETS 1.5nOEREEDLIZEE
LTAIETSZ L., AEEMIND@EREEXIRARFOHE4—T 4
1A FELLIEENGDTRAMYA LETHIE,

ZDEE. TAMHA FORERAZSRKRIL, ERAMEDOEOERANSZ &, £, #
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SEEHS3
RECOMMENDATION ITU-R SA.1346 (AX&LYEs#E. L4 7 b—E4RIE)

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 kKTB

= 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.) 15 dB

Transmit antenna gain -31.5dBi 2 dBi

Power into antenna -2 dBm -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 p 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 Modelr 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/l =4.34(12.89 + 2 In(((2rh) + x2+ h2+ r2)u2- 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.
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