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GBAS [CDWTIEUT®D (1) ~ (3) OEBFFEENFELTE Y. TDOH
RIEAR1—-3ICRTELYTHD,

(1) ICAO SARPs : ICAO Standards and Recommended Practices

ICAO [F. EIffMZEEERHICH T 5 FHNDOER. EfFMZEERXIZET 5
EFIZE, . A4 FSAVEHRELTLS,

GBAS (CAT-1) [IZDUWLvTI&, Annex 10, Vol.1 3.7.3.5 (6th edition)
M=, Appendix B @ 3.6, Attachment DD 7 IZFHE SN TLV 3,

GAST-D (CAT-II® GBAS) [ZDWTIE. AL R T Lsxxx)L (NSP) D1E
FHRICEVTH LR IC K SEWHAEM 2P THY . 2010 £ 5 A
Mo LERAZEZEOBRIE~NEITL. TRE Annex 10 OWETIRZEEICTH
MERERTH S,

(2) RTCA DO : Radio Technical Commission for Aeronautics DO
RTCA (EMZEICRET 2 EREBIE - HfiWa o+ 7 FOFERETICEY
H IBEZITO>ILZBEME LEXEORRBIFEFRATH S, RIFRKE.
MEERFEZHEESIEAEFRITOBEAERZ RIRERVEHXE
DEREERL TS,
GBAS B:EFEIEIZDULVTIL, LAAS MASPS DO-245A. LAAS MOPS DO0-253C.
LAAS ICD D0246D [CHHE SN TLVD,

(3) EUROCAE ED : European Organization for Civil Aviation Equipment
ED
EUROCAE IEAiZEIZREd 2 ERFEIE - Hfia >+ 7 FOFERETIZERY
HA, REZMTOIEZBMELERNOEREEFIEATH D,
GBAS BAEDFIAKIZDULNTIL,ED-95. ED-114 ED-144 [TIRE SN TV S,
=L BRINIZE 1T 5 CAT-1 BB DHE T KE A —H S L TULV=F=H,
RTCA DO [ZEER 3 & ED OEIRRIGEZI AT/ E LY,
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— £ E~O1F# (Standards) DEFER , B UE)E (Recommended Practices) D g

Annex 10 Chapter 3.7.3.5 General provisions, GBAS definition and performance requirements
[ Annex 10 Appendix B 3.6 Detailed technical characteristics for GBAS and GRAS

Annex 10 Attachment D 7 Guidance material and explanations
REDRBR BELERS maErs | HEDRR

HIBAMZE (FAA: Federal Coordination FrinfiZER £/ (EASA: European
Aviation Administration) (EEHEREGR) Aviation Safety Agency)

\ T fEEHRE f5iHiRE T W
DO 245A MASPS' for LAAS W ED 95 MASPS for a GNSS/GBAS to Support
DO 253C  MOPS? for GPS/LAAS A% CAT-1 Operation

Airborne Equipment <> ED 114 MOPS for a GNSS/GBAS to Support

CAT-1 Operation
ED 144 High-Level Performance Requirements
for a GNSS/ GBAS to support Precision

1. Minimum Aviation System Performance Standard (B&, Approach Operations.

I LEERORELRE.
2. Minimum Operational Performance Standard MB&, £t F EBERIORBERT.
3. Interface Control Document MBE, E(ZB LEBEBL B FEED 2Dz 1AZRLIBERE.

®1—3 GBASIZf% 5 EFREZER OBEER

DO 246D LAAS Signal-in-space ICD?
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Kz fRz=
ER(SE=1Hbisk)
GBAS
- _ . ILS(LOC) | AZEEREE | =i
Bl E Bl - #H) - (FM)I% —F EREEEE | TS
75.2MHz 87MHz 108MHz - 112MHz - 117.975MHz - 137MHz
ER- 4+ TlEV-Low B TH 599~ 108MHzOH1B:E
Er
Viow GBAS N
FMISGE | (Beh) ILS(L%C) EEHEE |
TR | B | gygize rhg 35 P I VOR 4 EMEREE 4
76MHz 90MHz - 94.9MHE - 112MHz - 117.875MHz - 3qMHz I
[ JQQMHZ I - 103.5MHz - T 108MHz ‘
Y | @1 @-2 | , |
@ Y @ @ ® ® @
Hhigk(C LR EREREN'R LD

3 V-Low (Ach) (3. V-Low (Ach) OREEEEHNS-1/7MHzE D UIZRELEEEERTS.

X2 —1 GBASELEHHEIZE 1T B EKREDFERIKR
F2—1 EEATLDHETT
No | EHLIZTL BIES (W) BIEAR | BEEE | EEEH A&
@ FMiE-aSa2= 125kW (FM (. S 2=
T4 1% - FME5E | 76~94.9 F8E - T 4 % ERP) TR
63 57kW (FM #8520 ERP)
V-Low < JLF A (Bch) 101. 285714 V-Low W JLF AT
@ | 7 7aue (A" ch) 105, 428571% X - 5 ~10kN < P
® ILS (LOC) 108~112 A2A 20NM 10W MERTERES
@ VOR 108~117.975 AXX 200NM 200W MERTEEES
® GBAS 108~117.975%2 G1D 20NM %?1?0%%ﬁ3§rﬁiﬁi MERTERES
MZEERAE
® mZEdEE 117.975~137 A3E 200NM 50W MmZET—428EE
(VDL)
SEEG - T3S - R B E
@ | nxEns 137~144 BAEE | — BEREE gg Pkt - g
%1 JuiEiE. - BEM TR R AN - P TIE. RIEEED -8 A ch (105. 571429MHz) TIX# < A’ ch (105. 428571MHz)
HEAT 5.
¥ 2 ICAO Annex 10 28 WLVT, ILS & GBAS R UMIMZEBIE & GBAS DHEAFHENEDH LN B FE TIL, 112.025MHz /, 5 116. 4MHz E

TORREEFERAT 2 EMNERESh TS,
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1 V-LowSILTF AT 4 7HuE E DL ABKET

(1) AR

7 GBASETFif
(7) SEBEME

GBASEEHEMV-Low< JLTF AT 1 7HE (LLF. TV-Lows &LVvS)

ZERICEZ ST HOEEERIT 5,

2k & LTV-LowiES (ISDB-Tg : Integrated Services Digital
Broadcasting — Terrestrial for Sound Broadcasting) Z{EEF4E
7% (SG) HAELTV-LowRERICAN L., hFEETHSHGBASIEED
HEBLRNIIVEERT S, 14E. GBASIEBS DAL NI)LIL. GBAS:ER
BlRE A i HV-Low®d BR A4 LV 108. 025MHZz D [FE AN, 117. 950MHz F
TORBEHDENVZEDHFBELRNILOEILEZE=MIZAIE L. V-Low
~DEEERET S,

V-LoWZEADA N LRI R UOFHHFBRLANILIZDLNTIE, ARIB
STD-B30 1.3hR®M5. 2. 28hEHNELLDBIE R UVS.3 VHFHZERAF 2
—F—ERDRE MF8R21 ITRSIBLDET S,

TH. MAITIEISHEDV-LowREHZFERT 5,

DATA GEN
PC
INGA—H2 INSA—H1
ATT VAR 117454
GBAS TX 0dB [|  ATT

COMB (ggg) - bc géi V-LOW RX

V-LOW SG
R - BERETEE

105.428571MHz A- ch NF54=43

Aeh Ry RD=D
PISAY

HM2—2 HEBRRHEE : GBASE TSR3
HERICETAENTA=RIZDODVNTIHEUTDERY ET 5,

INS A—% 1 (GBAS (IHER) LAIL)

HERLANIIIE, 1dBRFvFTELTBER (Bit Error Rate)
=2 x10"'LUTELBTFELARIILORKIEEZRGT 5. HH. &K
AAF V-LowBFBAALANILET D, fzF=L. EXTU S REFMH
EREDOEEIE. LRILERRICTIF-GEE LITHIBED 2848
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EMR™T B

INTA—H5 2 (GBAS (WHER) RIKHD

GBAS Bk %k(d. ICAO Annex 10 Vol.1 3.7.3.5.4.1 THRESh
TWAEKHBD TR (108.025MHz) . EFR (117.950MHz) . K U* ILS
EOHERAEIAGCHEEINATWLWLILEOFEATRARK
(112.050MHz) D 3 mDIFA, FiHELANILFHENEILT DR EEIC
BEELE-SEH 10 REEORRRET 5,

NTA—%3 (V-Low (FEIK) LAIL)
-15dBm, -65dBm M 2 m &9 % (ARIB STD-B30 5.2.2 thEHIE
tEDBIEIZE D E),

INTGA—R 4 (V-Low Z{E#%)
V-Low Z1E# (A). (B). (C) d 3#f&

ZCT. V-low OFBRHERLAILIZDNTIE, TARIB STD-B30
5.2.2 hEHELEDBRIE] ITEDE. V-Low ZEMEFERLAR)L-
65dBm BEDEA EFESNRYETENHBFT HBER =2x10* AL
EELTWLDS,

— %12 BER DBIEIZHWVTIL, BEROHFEHD 10ZEOREIDES%
ABLTHEET R EMND, 2x10°*DBAIE. 1/2%x10% x10=5
x10' bitZT—2ANELET S,

Ft=. V-Low DAIEF ¥ U RILIZDVTIEUTDER Y £F 5,

V-Low EEKIEZ. I2—3IZRTLIITIDDF v U RILMLIE
BMEINTEY., TD1FroRILIE. 3ET AU+ (seg) DREKE
MNOERINTWND, KRFFIZEWNTIE, /X5 A—2 3RV 4(ZE
3 L T. GBAS FEIREIZELNA ch ) iR 3segl & kI 3seg) @
2DODF v URIIZDOWTRIEZITS,

V-Low: (53 > B

25 A

{ A | J
Y

| |
Frox )l Frox )l Fyox )l

BufAcER JWREMETER BEREMATS
(1% 5E 3 fiE) oJREME S
(1% 5E 3 fiE)

B2—38 V-lowFvw>oRIL- T A MERK

14



(1) HEEFIE
LUTOO~Q%EEMT %,

@ V-Low EiEEILA ch & L. HEKR (D) A V-Low Z{EHA Him
TINSA—R3DEEHEDESIIZV-Low SGDHEA LA FFHE
5, ZFFESIE. WEG-2 TST74)L (EEBLRLC1 AT
—4%) ZSGXYRYBRLEHABESES,

@ V-Low ZEHDOF ¥ o RILERBELERERIZA chTEHE. S6
NoDT—EAMNELS RIESNDZ LEHERT D,

® WHEIKR (GBAS) MEIK#i% 108.025MHz & L TRIZEE =2 (VAR
ATT) Z1dB B  TZEIL S BER=2x 10 L TOHERL AN &
BARKEZAET 5.

BE. WERLAILIE, BEDRIITE V-Low ZEHICAAL
EFEBEOHDEKIE (+10dBm) #ERET S,

() HERHER
SEEH2ICTRIHBERICEDE., RERELLIILUTOAET
EOHBHZENBEHRTHD,
s AL MZDULTIE, V-Low A’ ch®hfEl3seg & E{fi3segdAlE
fERKEY RIERELIRTIEAN chd EfI3segDFEREALD,
- REHICOVWTIE, BEICLDIARBEKELOI M ELAGHA BN
5 &M, RVRTHLGZEROERZIAT L,
ERLARNILDLEETHS-15dBmE TR TH H-65dBmT;RIEFE
LEDEAKEZFNS ED D, BRLEHELARIVICIELCTEET 5,
BELERLAIZH LT A chD Efidseg TLZEHDIER LG
BB LTSTELTULDAFHIZEYEZR OGNS, GBASET
BRELER 2 —4(12RT,
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-10

N=]
4=+

=]

%
%

ke
(dB) -

-20

-30

-60

VLo ERA S LRI H-15dBDIHE
VL oW ERA S LRIL-65dBD 15 E

\

106 108 110 112 114 116 118 120
GBASREK% (MHz)

2—4 GBASEFH{RFEL

4 GBASH#E T
(7) EFSEN-LowDAHDIBE

a

HEREE

HFERELTD GBAS EELHERE LTD V-Low 5% GBAS
ZERICADL, V-Low EEDHBELRILZEEBIT S, V-Low EF
DEHFBRLANILIE, GBAS EARIK# D= E V-Low BIREIZUTLY GBAS
B % 108. 025MHz D (AN, 117. 950MHz £ T? GBAS :E R B R #Z
BT V-LowEENLDR T 7 ARG - HENEHFHO SDOFiH
BUOV-LowiEE (A’ ch) BTk 2MEZLRATFSNELEE*TFTEN
[ZHRIET B,

Ff- V-LoWES DB L ANILIFEBASHFEFELANILIZCE>THE
BAUEEENHD LMD, FERLRNLEHREFIEELSEY
ERELTOV-LWEEHBLARNILNED LS IZERT 50 6
HTHET S, GH. BRIETIE2HIEDBASZIEMEZFAL-,
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DATA GEN
pPC

GPS RX

(1pps)
INSA—H2
INTA—H3

SMA f

GBAS TX

’/7 INTA—56

V-LOW
TR

INSA—H5
S 6dB

ATT VAR =
(20+40dB) ATT  |swa ik
D=-1dBmE¥(%40dB [ BNC
ATTZESNS
comB ATT DC GBAS RX

\— INTA—A1

KEBUEIRIZENELES D

o F—HINE
4
Notch J PC
Filtter

GBASIX{ERIREIC
T+ VYRS e R

IND =X =5

2—5 HERZR#HK : GBASH T H#EE (V-Lowht)

HERIZCHBFRENTA—FIZDOVTIEHUTOERY £TF 5,

NS A—% 1 (V-Low (BFEK) LAIL)

WERLANLIE, 1dBRXF v TELTMR (Message Failure
Rate) = 1/1000 L TFTORDFERICHELG2~3 R ET 5D, 1F
RD=BIZ, FRREHFBTUTRD 2 [AULEFTRFT S,

L. BFERLAIL NS A—=423) ITHRTHIHERLA
IWORKEX, RRRETEHRTESIRALRNILELRET S,

NS A —% 2 (GBAS XfE8 (HEHK) BKH)

GBAS Kk %k(d. ICAO Annex 10 Vol.1 3.7.3.5.4.1 THES
NTWBSEERBOTE (108.025MHz) . EFR (117.950MHz) B U
ILS EOHERAEMICHESIATLWSZEADFEATREAKEK

(112.050MHz) D 3 AD(EM, FiHELANIFENEILT 2R EE
[CEELEAF 10 REEORKHET S,

INGA—A2 3 (GBAS FEFELANIL)

—-87dBm, -81dBm, -72dBm. -1dBm

—-87dBm : RTCA D0-245A 3.3.2. 1IETHREINTL S VDB 21

HOZEZELANILE

RTCA DO0-245A Appendix D.5. Table D-12 ®

AIL(Aircraft Implementation Loss)=0dB & L1=A A

LRJL

—-81dBm : RIEZIEL N)L~-T2dBm BN HfEE (LANJLEE1:4:
8=-87dBm : -81dBm : =72 dBm)

—1dBm: RTCA D0-245A 3.3.2. 1IETHRESIN TS HZKZIE
AN LANIE

—72dBm :
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INT A—5 4 (GBAS Z{EH)
GBAS {54 (X) . GBAS Z{E# (Y) D 2 t#1&

NG A—425 (V-Low (IHERK) X{EH)
V-Low SG. V-Low SG+Notch Filter. V-Low 3X{S#%

NS A—56 (V-Low (WHEK) BRE)

BREFRASA TS V-Low :ERREKRE A" ch(105. 428571MHz)
ERHERET D, ==L, NS A—2 50 V-Low SGE=TFHRE L
BEEICE VLTI, BREHFERATEANEOH N TLYS Ach

(105.571429MHz) IZD2WZWTHESE L LTERT S,

b ERFIE
R ET HE GBAS BIRHBICEVNTUTODO~QRZEEHT %,

D GBAS E&#ud. 108.025MHz & L. DATA GEN PC kY & = —F
— A HFHE I GBAS EEHN SDFER (D) A GBAS Z{EHEA
i T-87dBm & 425 K SIZ VAR ATT &S %,

@ GBAS ZEHDTF v o ILEKEEE EHRIC 108.025MHz I2& 4
. GBAS ZIEMNLDT—ANELLL ZIESN D L #HR
b5, £f=. MFRA “0” THBZ L ZWHRT 5,

@ HERKE (V-Low) DEKE % 105.428571MHz (A’ ch : BREHME
BliE#) & LTVAR ATT % 1dB BB TZEILIHE NFR=0 D LR
JLE MFR=1/1000 DIFFERLANILEFBIET B,

BE. WFR= 1/1000ZEE Y 2=-DICBELLED A vE—DH
[ZDULVTI&, RTCA D0-253C 2.5.2. 1. 3IZ&EDE. 10,0004 vt —
CEREELTIOAyE—DLUTORY THNIE/RR, 164 vE—
DUEDBRYTHNE T AILET D,

(1) 5EFiHRE L TINGETERE EV-LowBuEA RIBIZNH 55 &
a HEREIE
V-Lowjizk (A" ch) EFMFHSEEDHAEDLEIZL D, BASEZ(E
HWADHELRTHOZEETRT L=
FMERIZRIITAHESICDOWLTIE. ERIESIEOW (HnERIE
5) &L, F-BASREHRNB THELRIBEZERSE H=HIZS6
H A L A)LE+20dBm (GBASZ{EHImT+11. 3dBm) &9 5. CDEH
DH &, BASHFEIRL ANIL-8TdBmEFDV-Low{E 5 DEFE L N IL ZHE
BY D, BASHEKRZ-8IBnE T HDIL. RIEZERETHS &
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& V-Low SGODH A L ANILAERKIE (+13dBm) ZHBA I EHETE S
LANILETHE=HTHD,

BE. INBERICRIITSS6LV-Low SGOIESHAIZIER T

TADEEZWBHIE I 1=%, Notch FilterzBLTARNT %,

Fr-. RILTIEX 2HEBOBASZERZERT 5,

DATAGEN | < >
PC
S x—%2
/ HEERANFTEINSFEFREHIE.
ATT VAR 113.956~121.756MHz
GBAS TX -
(20+40dB) ATT
D=—87dBm
GBAS:{ERK
oo smmEsE OOV DO [ oeAsAX
SG COMB [— Notch Filter 4‘
F—HINE
93MHz 7 PC
+20dBm(max) -

% GBASZEHT+11.3dBm ANTTF
V-LOW

o A INO—%—5

JSA—H1 PISAY
+13dBm(max)

2—6 HAERR#HE : GBASHE T HHREE (FMAESERUE +V-Lowliti®)

HERICETAENTA=RIZDVNTIHEUTDERY ET 5,

INTA—421 (V-Low (IHEK) LANIL)

HERLALIE, 1dBRT v FTELTMR (Message Failure
Rate) = 1/1000ATDREZFERT DI ELG2~3[1ET
5, FREDEOHIC. FRREFBEFRTRD 2 AULEZRMET 5,

INT A=A 2 (GBASEEH: (FER) BRH

GBASE &z %1%, 1CAO Annex 10 Vol.1 3.7.3.5. 4. 1ITHREI 1
TWARIRFHDOTEE (108. 025MHz) . EBR (117. 950MHz) B OVILS
COHXAEMNOGCHREINATWLWSIEEOFEATREAREHK

(112. 050MHz) M TMIZFiH L RILEFEAEIL T B FEREER 5 H
LHARUVHEELERDEZEZZITSHEFEINS113. 956MHz LA
EDOREREN R ET S,

AERF IR
MR ET H% GBAS RIRBICEWVTUTOO~QZEEKT %,
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D GBAS E&#ud. 108.025MHz & L. DATA GEN PC K Y & = —F
— A HFHE I GBAS EEHMN SDFER (D) A GBAS Z{EHEA
N T-87dBm & 425 K SIZ VAR ATT &S %,

@ GBAS ZEHDTF v o ILEKEEE EHRIC 108.025MHz I2& 4
. GBAS ZIEMN LD T—ANELLL ZIESNZ T L EHET
b5, £f=. MFRA “0” THBZ L ZWHRT 5,

@ HERK (V-Low) DEKEE % 105.428571MHz (A’ ch : BREME
BliE#) & LTVAR ATT % 1dB BB TEILIHE NFR=0 D LR
JLE MFR=1/1000 DIFFRLANILEFBIET B,

TE. MFR= 1/1000 @R Y 21=BICRELLGDI A vE—TH
[&. RTCA D0-253C 2.5.2. 1.3 ICEDZ, 10,000 A v &—T % E(E
LTI AytE—2UTORY THNIF/NR 16 A vE—TLILED
RUTHNIETzAMILET B,

() HEHER
SEEM2ICRTHARBRICEDE. ULTO LR YRERELE
EHDENBEETHD, BB, (1) ITEVWTERELHERTIEHE
BZERATHOZEEROonGM o= Enb. (7) DREBER
[CEDERERELZEDT-,
a GBASREIZZAY108. 025MHz LA E112. 025MHz R EDIHFEZDULNT
BREEERE Y V-LowEEHIC X DT RD LRILAE NS ST,
V-LowE EMDTHEHNAR T 7RAEEN S DEENIRHUTH S
A, FFEEDLANILAE GBI, V-LowEXEHICL HHEE
HTFSOREICEYRERELENSIELTOC I ENEH SN
e, BREREBEBIUTOEESY ETHIEAFHTH D,
PHERLANILH0BNLL T DIHE : —60dB
PHERLANILNOBnZEZ 5156 : 1hER L NIL0BnTDIE
{ERFELL -60dBZE%EL LT, hiFRLANLIBLEFEH-Y
3dB& 1k
b GBASEIR#A112. 025MHZ LA E117. 950MHZ LA F DIHFE DUV T
BERELFILUTOELEY LT EHENELTH D,
-80dB

LEZERY EED-GBASHTFEHRELZR 2 — 7 [2RT,
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-20

SE 108, 025MHz L _E 112, 025MHz R i D B 3 %%
~30 [Z DU TIEV-LowA 0dBmEL F DB A
-40
B 50

1; -60
ax -70
ke

(dB) -80

-90

-100

-110

106 108 110 112 114 116 118 120
GBASJE K% (MHz)

K2—7 GBASHETiH{REL

2 FNiRE & DH ARES
(1) £HEEH
ITU-RENEE M. 1841-11%, FNFFEHHE L GBASO EIE B ERICET 5H DT
HY. FIBEESICKDTB24 TROEREHIEIE S TS, £H
BREOHFEEHF L. K2 —-8ITEVWTHTHALERSTHS (E=tih
BIZHE T EHERBAE) .

e =
GBAS
. T LSEO0)] FEBHEE| == oy
EEBED B - B (FM):E e BEEEEE | Foen
75.2MHz 87MHz - 108MHz - 112MHz - 117.975MHz - 13TMHz -

2 —8 [Recommendation ITU-R M. 1841-1] MD#&Etxt R B KEHE

REIETIE. FH5024TELT, ADRTYTRFiBH, (A2) FEHN T
B, BNHEEZRATH. B2 BREMETSDA4BEEZETF TS,
FMHGEE S DIRIRIZKEAR., EEAM., BEDINI—UhHY. &
RBEIIRATERIND,
E=769+P—20logd+H+V
E: BEESDEREE (dB(uV/m)
P : 1EH D E KERP (dBW)
d : 238 D FE#E (km)
H : KIS/ 8% — 4#1E (dB)
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ERS /N2 — FHIE (dB)

87. 5MHz-108. OMHz = D HLEE S
JUN (dBm) [FRHKXTEREIN D,
N=E—-118— L, — L(f) — L,
Lg : E5 0 EiER1E K (dB) (3. 5dB)
L(f) BOEREET MHz) D7 > T3+ 2 XA T LD RKREBIKFIESR (dB)
T oTTURTLDEFEESK (dB) (9dB)

DIHE. MEZEHICADIREEST LA

108MHz-118MHz F DM ZEEB R UV S A4 TAEBDIBE. MEZEHICA
BIESLARJILN, (dBm) [T TERSIN B,

Ny, =E,— 118 — Ly — L,
E, : MMEFIEE A TAESOEFRIRE (B (1 V/m)

7 24 TN ROTFHIHBELE
LlE#xH &I, GBASZEHD 214 TA, ROTFHFFHEEEN K2 — 1
BRUK2—-2D&3ICH5EZ5NTWS, &, 24 TAITIE200kHz, &

4 TR TIE300kHz 2B A DB RBEDBEICEVIT NI ERET IVE

x2—1 24 TANOTFHFMEESE

L=z I
e o | EERIEL D
0 14
50 7
100 4
150 19
200 38

HB) Recommendation ITU-R M. 1841-1

£2—2 H4TNOFHEMmELE

EREBEETD S ——
Jil;’&;gﬂi (kHZ) Il:b1|=| 1%:12]:': (dB)
150 -41
200 -50
250 -59
300 -68

H#) Recommendation ITU-R M. 1841-1
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14 B4 TBIOTFHHmELE
GBASZEREDBI T 4m 5 DIREZEHX. FNBLEEEN2D&L 3 DDI5
8. LTOEBYEZLNS,
BUEEEN 2 DDEEDREEH
max(0.4; 108.1 —
( 0.4 fl))} 2
max(0.4;108.1 — f,)
0.4

2 {Nl — 20log (

—ZOlog( >+K—LC+S>O

BEEEN 3 DDEEDREEN
N, — 20l0g (max(0.4; 108.1 — f1)> N
0.4
max(0.4; 108.1 — f2)> N
0.4
N, — 20l0g (max(0.4;01.i)8.1 - f3)
fi, for f3: BERKEEBWH) (=LA =2f >f3)
Ny, N,, N;: BBERKRES. o HICETAMEZERKRICAS
BOEES L AL (dBm)
K=18
Lo : MEBRELULANILDEILZEE L -4 1ERE (dB)
S:¥—(dB) (3dB)
==L, EXZBAT DA NERAITEIYER2 —3ITLE=N>TH
F9 5, BB, HELREEEZRAROBEKRBMENOSKHzZE Z 1HEIC
. 24 TBIDFHEEET DREIELL,
N (##1E) =N—fH1E{E

N, — 20log (

>+K+6—LC+S>0

F2—3 HEREMELRRORRBELTNITHET HFHIERE
HEREBELRED

RLREE (ki) RIEAE (@)
0 0
50 2
100 5
150 11

HB) Recommendation ITU-R M. 1841-1
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Le =Ny — Nref
Ny : MMEZERICADFHLERL AL (dBm)
Ny : MEZEHICADHERDSE L AIL (dBm) (-72dBm)

LUEFEHEIZ, BEEESN2DONDIGEE LI DDEEDOLTDIFAEIC
BWTH, THIMEREL L TUTD 2 DOEHFH-THEEXTHD
HENRHYSDEINTWD,

TriggerE<HERANLANIILELZLSINBUEESMN 1 DULEFEE
45,
EMBUEEBIZDVT, Cutof fIE<IHERAALARILEL D,

ZCZ T, TriggerfERUCut-of f{EIXFUTICEYEZ BN B,
(L.—K-=Y5) max(0.4;108.1 — f)
— s + 20log ( 0.4 )
max(04 108.1 — f))

Trigger value =

Cut — of f value(dBm) = —66 + 20log (

Trigger value : HEZRBEN T HE5IERL a“FMTﬂL{E =/IME
(dBm)
Cut-off value : WTNHDINBUEES N2 1 TBIA LB2F#I12ZE(L
TEHREICETHLEE IRDBEELEREEFS ISR
T DFNBEE S D =x/IME
Lo : ZGERURNILDELEFERE L-HIERE (dB)
K=78 {EEMN2DO0NDIFE
K=84 {EEMN3DO0DGE
[ BOXREIKE (MHz)
S:<v—T > (dB) (3dB)

7 R A TB2OD TSR mEAE
GBASZEREDB2F HEEMEZEIZC DT, MZERE K EAH108. 025MHz-
111.975MHz DG E & . IZERREAN112MHZz-117. 975MHz D35 E T, LT D
EBYEENREZONTS, MEZERIZET IHNEESHILUTT
KOONBEZBRAEITNIEL, B2FEERITH5ENTES,
A Ze B $A3108. 025MHZz-111. 975MHz D& &

max(0.4;108.1 —
com-n)

Njax = min <15; —10 + 20log (

fZE BB AN 12MHZz-117. 975MHz D35 &

24



max(0.4; 108.1 —f))) L

Nax = min (15; 20l0g< 04

Nppay : MMZEZERICA D TFiH LG VBUEES DEK1E (dBm)
f: BuEREE (MHz)
¢ RERURNILOEILEERE LI-MERE (dB)
(24 TBIDLIZFE L)
S:<v—T v (dB) (3dB)

(2) %

ITU-RENEM 1841-1DEFMEEICHR VMRS LI ERIESEER 2 12T
EBYTHD, BAERIZEIFTEIT—R Mr—R(F, BERRAAAYI—D
FNESERUER & PIHZEBIZREBE T HBASOBETHY . TOHERFIUTD
z2—4mnEBY ElEoT,

UEXY., FNBEEDERIEIAIRETH S,

RK2—4 RRERANAYV)—OINEEBER & PIHZEEICREY H6BASD LA

*ﬁﬁ#%m%

Fissa47 e $I%E

B4 TN T—RLFRIRA U L EELTRTOTR FRA U MZBWTTHELEIC
(RTYTRFH) BUTHIELFLBEVNIENS, PAEEORBEBTEITSERELGL, ©

24 TA2 FMABSERUE D A #150E (BN=200kHz) & U . #igistsE1E D LIRTE (2.5 xBN)

(S TFi5) [Z+500kHz & 4%, L1=AS> T, GBASHE(S/E K%L (108.25MHz) & FM##sERu%
FERE O 5B LR (93. 5MHz) FE(%300kHz £ B2 TV 5 1= T hIEHKE ©

L7y,

24 FB1 T—ZAbTFRIRAVFEEGETOTR FRA Y MZBWTFBEHIZEK
(FHEZHATH) LZ953DEHENI END, PHEEDEBERTETFHIIRELLL, ©

a4 B2 T—XFTFRRRS YV FEELETOTR RA Y MZBWTFSHEHIZEK
(RREHNE T i) LZIH53DE LGN ML, PHEEDEBERTETHIIREELLL, ©
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3 ILS(LOC) & o+ FArst

ICAO Annex 10 Vol.1 Attachment D 7.2.2[2#& VT, GBAS& ILSOE Dt
BEMBREGICOVWTIIRERREIN TS, £, ICA0  Annex 10
Vol.1 Attachment D 7.2.3I2E W T, BEREKEMEF HF TIX112. 025MHzk
HORKRMEENVATAHAILETEGRLESNTWS S EMn, ILSEDH
RIZDW T, ICAICHE W THIEEMBEREHNEH NS E T, FIHREREK
#112.025MHzLA L &3 5 Z L THAMNAIEETH D,

ST, @7. 2. 312, ILSAEVRERHKICEIY B TohTWAIHEICIEE
—ZTECHEWOTIEH. N2MHzfHEDRIKRHBDEI Y BT HI5E (XA AR
NLELHDHZ D, TELSRYSWVEREMNSEIYVUHBTEIZENEFL
Ly,

4 VORE D FAEET
(1) GBASHETFi%
ICAO Annex 10 Vol.1 Attachment D 7.2.1.6 (Table D-5) IZHhIBpYEk
REEIPRESNTEY. COMRIKGEZERTIRARNMEEET S &
THRAIKTETH D,

£2—5 GBASSETHZEEET HVORE DHIBAIBEFRSM

VOR H/N\—#FF
342 km (185 NM) | 300 km (162 NM) | 167 km (90 NM)

E—F v %JL (OkHz) 892 km (481 NM) | 850 km (458 NM) | 717 km (386 NM)

F—BEF v R*JL (£25kHz) | 774 km (418 NM) | 732 km (395 NM) | 599 km (323 NM)

F BT v =)L (£50kHz) | 351 km (189 NM) [ 309 km (166 NM) | 176 km (94 NM)

FE=EF v =)L (£75kHz) | 344 km (186 NM) [ 302 km (163 NM) | 169 km (91 NM)

FEmpEETF v R )L (£100kHz) #R7 L #R7 L #R7E L

(2) GBASHEFi%
ICAO Annex 10 Vol.1 Appendix B 3.6.8.2. 2. 5% 1 [E3.6.8.2.2. 61_#h
EHBLANILORELHY . ChEFBRTIRAKMEZEET S5 L THA

[XAIEETH S,
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#&2—6 VORA o DGBASH TS DEFAIE

F v =L D/U
R—F v /)L (OkHz) 26dB
E—BEEF v R (£25kHz) 0dB
EBEEF v R (£50kHz) -34dB
EZBEETF v R (=75kHz) -46dB

5 MZTEELDHLAKE
ICAO Annex 10 Vol.1 Attachment D 7.2.2(Z. GBAS & VHF@{E DR D#hIE
HIBEREEIC DO TIIIREREET P THY . ICA0  Annex 10 Vol. 1 Attachment
D 7.2.4[2116. 400MHz Z B A S BElIK# = E| Y BT HHE(CIEEFMG L AKRE
NMIBELINATWSI LML, SEDOMEEIHEKEZ116. 00MHzLL T E T 5

CETHAMNTETH S,

6 [B—YRATL (MERBEMEFHERXTL (GBAS) ) LDHAEE
GBASH E D EEMBEIREHEDHA K54 2DV TIX, ICA0 Annex10
Vol.1 Attachment D 7.2.1.5 (Table D-4) I[ZEEfHF| (XF2—7) ARIN
TBY. KAA RSAVEHBRTIRABRBEEIVETEHIIENRETHD,
F7=. ICAO0 Annex 10 Vol.1 Appendix B 3.6.8.2.2. 5% 1 F3.6.8.2.2.6
[CHEHBRLARNILORENHY .. LD HA FSA4 U EmE LEVESIER
HE (2—8) ZHRBIHRARMEIIVETEHIENVETH D,

&2—7 CBASHEMDMIBRIBEIRIERED A K54 >

F ¥ LR PR EEREkm  (NM)
B—F v 1JL (OkHz) 361 (195)
FE—MEF v RJL (=25kHz) 67 (36)
EHEF v *JL (=50kHz) 44 (24)
EZEF v R (£75kHz) HIBRA L
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7

F&2—8 CGBASHERIDATZED/ULL

F v R ILREE D/U (RA—RAw k)
R—F ¥ )L (OkHz) 26dB*
E—BEEF v R (£25kHz) -18dB
EBEEF v R (£50kHz) -43dB
EZBEETF v R (=75kHz) -46dB

MZEWANLHEBnLLT (AlRXOw k)

BIRMEEHADBESMEIZ DT
(1) BiKBrEEE

BEREEHTE, EROIRLFT—EBLER~DEREDERIEE
MICEHLMNIEINTEY. ChIZEDE, DXATLOERBREIZG LT,
BREEHICES T DL I VATLHERIDEEICEET 2RENH D,
SE. BRMEEHOEEE (EXBERMBZIEH HMEIS ER
FAIZE T HANARDILEREE ] (F25F6A) ) ~OBESMHEIZDONTE
HEIToI

BEREEHTE, FHET RN, BERMADEENBH SN TS
ERIZ, BBERRERETDCENTEDIRATIZHY . TEBMEGT ED
ERGHETRETHY . BRFIADERBENEBH S NEHEEHOEECE DL
FERFAZITI CEMNFARLGIHEEIE. BEREZERAL. COLI4E
HABRZSNGEWNERIL. —RIRREZERT S EELTVD, FFRHIC
BT HEHEZRIZTT,

£2—9 EFHREOBHARE (6 2MTHIE) DiEHHE

o EMEEDENE | MRBREDEMNE BEHEE
e E[V/m] H [A/m] S [mW/cm 2]
30MHz — 300MHz 61.4 0.163 1

£2—10 —RIRGEOBEHFRBE (6 DMETHIE) DI

s § EREEDEMNE | MAEBREDEME BHEE
= E [V/m] H [A/m] S [mW/cm 2]
30MHz — 300MHz 27.5 0.0728 0.2
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BREOBEDEHIZOWVWTIE, MERRENSRFTEINLIBERDEED
BHAERVBAELEZTEDSHE] (FRITEEBESREIN0S) [THL
T. UTOXNESH N TLVS,

PG
5= 2onrz X

C BAREE [mW/cm’]
D ZERRANESN W]
D REEPRORKEFARICE T HEXFIE
D BEHITOD D EEEFREBEHFT O MG L DIERE [m]
D REHMRE
TRTORFHZZEEBLGVNGES : K=1
AEORFZEET 5156  K=2.56

N O &O© T O»

Ff-. BREBTRAEANEZDIICENT, —RIRBEOEKLEIELH T
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£%&%&% 1 RECOMMENDATION ITU-R M1841-1

RECOMMENDATION ITU-R M.1841-1*

Compatibility between FM sound-broadcasting systems in the
frequency band of about 87-108 MHz and the aeronautical ground-
based augmentation
system in the frequency band 108-117.975 MHz

(2007-2013)

Scope

Resolution 413 (WRC-03) invited ITU-R to study any compatibility issues between the
broadcasting and aeronautical services operating around 108 MHz and to develop new or revised
ITU-R Recommendations as appropriate. This Recommendation provides technical and
operational requirements that may be used by administrations as a technical guideline for
establishing the compatibility of the ICAO ground-based augmentation system (GBAS) above
108 MHz and frequency modulation (FM) broadcasting systems operating up to 108 MHz.

The ITU Radiocommunication Assembly,

considering

a) that, in order to improve the efficiency of spectrum utilization, there is a need to
refine the criteria used when assessing compatibility between the FM sound-broadcasting
service and the aeronautical services in the nearby frequency band;

b) that there is a need for a compatibility analysis method for identifying potential
incompatibilities associated with a large broadcasting assignment plan;

C) that there is a need for a detailed, case-by-case compatibility analysis method to
investigate potential incompatibility cases identified by a large scale analysis or for
individual assessment of proposed broadcasting or aeronautical assignments;

d) that there is a need to continue the refinement of the compatibility criteria and
assessment methods,

*

This Recommendation should be brought to the attention of
Radiocommunication Study Group 6.
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recommends
1 that the criteria given in Annex 1 may be used for compatibility calculations;

2 that the method given in Annex 2 may be used for predicting potential
incompatibilities associated with a large broadcasting assignment plan;

3 that the techniques in Annex 3 may be used for detailed, case-by-case
compatibility calculations concerning potential interference cases identified by the
method given in Annex 2 or concerning individual assessment of proposed assignments
to broadcasting or aeronautical stations;

4 additionally, that results of practical verification of predicted compatibility
situations as well as other relevant information may be used for coordination and to effect
further refinement of the compatibility criteria, assessment method and techniques given
in Annexes 1, 2 and 3 respectively.
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Annex 1

Interference mechanisms, system parameters
and compatibility assessment criteria

1 Background and introduction

FM broadcasting service interference to aeronautical mobile systems used for navigation
and surveillance purposes is a widely recognized problem among users of aviation
facilities. In airborne GBAS receivers, the interference problem causes errors in
navigation correction information. The interference to these receivers is a serious
problem, especially during the critical approach and landing phase, as it is not readily
evident to the pilot.

The effects of interference to aircraft receivers vary with the aircraft location, altitude and
intermodulation and spurious emission conditions. The way in which the presence of such
interference is flagged varies with the make and model of the receiver. There is an
increasing probability of harmful interference due to the growing need for additional
aeronautical and broadcasting frequency assignments.

This Annex describes:

- interference mechanisms;

- system parameters of the aeronautical mobile systems affected,
- system parameters of the FM broadcasting stations;

- compatibility assessment criteria for GBAS receivers.

2 Types of interference mechanisms

In general, from a GBAS receiver point of view, FM broadcasting transmission
modulation can be regarded as noise.

2.1 Type A interference

2.1.1 Introduction

Type A interference is caused by unwanted emissions into the aeronautical band from one
or more broadcasting transmitters.
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2.1.2 Type Al interference

A single transmitter may generate spurious emissions or several broadcasting transmitters
may intermodulate to produce components in the aeronautical frequency bands; this is
termed Type Al interference.

2.1.3 Type A2 interference

A broadcasting signal may include non-negligible components in the aeronautical bands;
this interference mechanism, which is termed Type A2 interference, will in practice arise
only from broadcasting transmitters having frequencies near 108 MHz and will only
interfere with aeronautical mobile services with frequencies near 108 MHz.

2.2 Type B interference

2.2.1 Introduction

Type B interference is that generated in an aeronautical receiver resulting from
broadcasting transmissions on frequencies outside the aeronautical band.

2.2.2 Type Bl interference

Intermodulation may be generated in an aeronautical receiver as a result of the receiver
being driven into non-linearity by broadcasting signals outside the aeronautical band; this
is termed Type B1 interference. In order for this type of interference to occur, at least two
broadcasting signals need to be present and they must have a frequency relationship
which, in a non-linear process, can produce an intermodulation product within the wanted
RF channel in use by the aeronautical receiver. One of the broadcasting signals must be
of sufficient amplitude to drive the receiver into regions of non-linearity but interference
may then be produced even though the other signal(s) may be of significantly lower
amplitude.

Only third-order intermodulation products are considered; they take the form of:

fintermod = 2f1 — 2 two-signal case or

fintermod = f1 + f2 — 3 three-signal case
where:

fintermod : intermodulation product frequency (MHz)

fi, f2, f3:  broadcasting frequencies (MHz) with fi > f, > fa.
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2.2.3 Type B2 interference

Desensitization may occur when the RF section of an aeronautical receiver is subjected
to overload by one or more broadcasting transmissions; this is termed Type B2
interference.

3 Compatibility assessment parameters

3.1 Introduction

This section identifies the parameters of GBAS aeronautical transmitters and receivers
relevant for a compatibility assessment.

3.2 Characteristics of aeronautical systems

3.2.1 Designated operational coverage

GBAS can be operated in the following two modes:
a) a precision approach service; or
b) a positioning service.

ICAO requires that GBAS offers at least the precision approach service. Moreover,
optionally
a positioning service may be provided.

3.2.1.1 Precision approach service

Figure 1A illustrates the horizontal extension of a typical designated operational coverage
(DOC) for GBAS precision approach service based on the requirements described in
Annex 10 to the Convention on International Civil Aviation. It covers a keyhole-shaped
area composed of a sector with a width of £35° extending 28 km (15 NM) from the
runway stop-end and a second sector with a width of £10° extending additional 9 km (5
NM). Further details are depicted in Fig. 1B.

The lower coverage boundary (H) at the maximum distance from the landing threshold
point (LTP) for a given glide path angle (o) shall be computed as follows:

H :(Distmax + tTCH j-tan(OB-a)

an(a)

where:
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Distmax :  maximum distance in metres from LTP;

TCH/tan(a) :  distance in metres from LTP to the glide path intercept point (GPIP
i.e. the point where the final approach path intercepts the local level
plane);

a: glide path angle (nominal value is 3 degrees);

TCH : threshold crossing height (height of the approach path above LTP),
nominal value is 15 m.

This is further illustrated in Fig. 1B.

For nominal values of the glide path angle 3 degrees and a threshold crossing height of
15 m at a typical maximum distance of 37 km (20 NM) the following lower coverage
boundary is obtained:

H :(37 000+i)tan(o.3-3°)=586 m (=1900 ft)

tan(3°)

This DOC is defined on a per runway basis. As a single GBAS ground station may serve
multiple aerodromes with multiple runways in its vicinity, the overall DOC may be
considered as the sum of the DOCs.

Some administrations may also use the GBAS in a way such that the DOC may not be
aligned with a runway.

FIGURE 1A

Typical GBAS precision approach DOC

28 km (15 NM)

10°

\

9km (5 NM)
Runway
stopend
M.1841-01A

NOTE - Not drawn to scale.
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FIGURE 1B
More detailed specification of typical DOC for GBAS precision approach
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+35 degrees -
+10 degrees

+135 m (450 ft) 28 km (15 NM)-from runway stop-end

D Final approach path 37 km (20 NM) :
— = " Y

T from runway i
stop-end i

I

i

i

i

i

3000 m (10 000 ft)

greater of 7 degrees
or 1.75a

o glidepath -
angle  _ _ ——— !
e — — 1
’’’’’’ 7 0.3 0..0450a i
GPIP ——— = 3 4 min.585m
................ (190019
curved earth fora =3
M.1841-1B

NOTE - Not drawn to scale.

Editorial Note — The DOC is derived from the requirements for GBAS in Annex 10 to the
Convention on International Civil Aviation. The depicted elevation diagram for GBAS is not the
same as for ILS in Fig. 1 of Recommendation ITU-R SM.1009-1.

3.2.1.2 Positioning service

The DOC of a GBAS for positioning can vary from one installation to another: a typical
DOC for GBAS for positioning may be circular and have a radius of 43 km (23 NM) from
the GBAS transmitter. Some installations may have a greater radius depending on the
operational requirements and frequency planning constraints. Details can be obtained
from the appropriate national Aeronautical Information Publication (see definitions in
Annex 4) (AIP).

3.2.2  Field strength

The minimum field strength to be protected throughout the DOC (see 8§ 3.5.4.4.2.2 of
Appendix 1) is 215 pV/m (46.6 dB(uV/m)).

3.2.3  Frequencies

GBAS frequencies lie in the band near to the FM broadcasting band, and can operate on
ILS/VOR frequencies as well as those in between. GBAS frequencies occupy channels at
25 kHz intervals and may be as follows: 108.025, 108.050 ... 117.950 MHz.
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3.2.4 Polarization

There are two types of polarization that can be used by GBAS; horizontal and an optional
additional vertical polarization. It is only the horizontal polarization that is intended for
international civil aviation use and therefore only aircraft with horizontally polarized
antennas are considered in this Recommendation. The use of the optional vertical
polarization is only intended for national use.

3.3 Characteristics of FM broadcasting stations

3.3.1 Maximum effective radiated power

The most accurate available value of maximum e.r.p. should be used for compatibility
calculations.

3.3.2 Horizontal radiation pattern

The most accurate available information for horizontal radiation pattern (h.r.p.) should be
used for compatibility calculations.

3.3.3  Vertical radiation pattern

The most accurate available information for vertical radiation pattern (v.r.p.) should be
used for compatibility calculations.

3.3.4  Spurious emission suppression

In the North American experience, it has not generally been necessary to require the
suppression of spurious emissions by more than 80 dB. Considering special
circumstances within some areas of Region 1 and some areas of Region 3, the values
given in Table 1, for spurious emission suppression in the aeronautical band 108-
137 MHz, may be recommended for the case of radiated intermodulation products from
co-sited broadcasting transmitters.

TABLE 1
Maximum e.r.p. Suppression relative to maximum e.r.p.
(dBW) (dB)
> 48 85
30 76
<30 46 + maximum e.r.p. (dBW)
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NOTE 1 - Linear interpolation is used between maximum e.r.p. values of 30
and 48 dBW.

3.3.5 Frequencies

The bands of operation may be found in the Radio Regulations. In Region 1 and certain
parts of Region 3, the band is 87.5-108 MHz, with channels every 100 kHz (87.6, 87.7 ...
107.9 MHz). In Region 2, the band is 88-108 MHz, with channels every 200 kHz (88.1,
88.3 ... 107.9 MHz).

3.3.6 Polarization

The polarization of an FM signal may be horizontal, vertical or mixed.

3.3.7 Free-space field-strength calculation for broadcasting signals

The free-space field strength is to be determined according to the following formula:
E=769+P-20logd+H+V 1)

where:

field strength (dB(pV/m)) of the broadcasting signal;

maximum e.r.p. (dBW) of broadcasting station;

slant path distance (km) (see definition in Annex 4);

h.r.p. correction (dB);

<;Q_'UITI

v.r.p. correction (dB).

In the case of a broadcasting station with mixed polarization, the maximum e.r.p. to be
used is the larger of the horizontal and vertical components. However, where both the
horizontal and vertical components have equal values, the maximum e.r.p. to be used is
obtained by adding 1 dB to the value of the horizontal component.

3.4 Receiver input power

Assuming an aircraft antenna radiation pattern with no directivity, the field strengths of
the broadcasting signal and of the aeronautical signal are to be converted to power at the
input to an aeronautical receiver according to the following formulas:

a) for a broadcasting signal in the band 87.5-108.0 MHz:

N=E-118-Ls— L(f) - Lq )
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where:

N: Dbroadcasting signal level (dBm) at the input to the aeronautical
receiver,

E: field strength (dB(uV/m)) of the broadcasting signal;
Ls: signal splitter loss of 3.5 dB;

L(f): antenna system frequency-dependent loss at broadcasting frequency
f (MHz) of 1.2 dB per MHz below 108 MHz (for a horizontally
polarized antenna);

La: antenna system fixed loss of 9 dB.

b) for an aeronautical signal and a Type Al signal in the band 108-118 MHz:

Na:Ea—ll8—Ls—La (3)

where:
Na: signal level (dBm) at the input to the aeronautical receiver;

Ea: field strength (dB(uV/m)) of the aeronautical or Type Al signal.

Figure 2 illustrates how the GBAS minimum field strength of 46.6 dB(uV/m) is
converted to —84 dBm at the receiver input of a typical aircraft receiver installation using
formula (3).
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FIGURE 2

Conversion of the GBAS minimum field strength to a signal level at the input

to an aeronautical receiver

GBAS minimum field
strength = 46.6 dB (uV/m)

Lossless —<| Receiver 1
isotropic
antenna
Antenna system Frequency dependent] i i
fixed Io)és, loss (for FM broad- Signal S%“ét%r3|0557
= casting signals only) Ly =3 [
L,=9dB Lg)

Ls<| Receiver 2

—72 dBm -81 dBm -81dBm —84.5 dBm ~-84.5 dBm

GBAS
signal level

M.1841-02

Note 1 — Typical aircraft installation includes a signal splitter to feed two aeronautical receivers.
Note 2 — The frequency dependent loss L (f), is equal to 0 for aeronautical frequencies and therefore

does not appear in formula (3).

4 Compatibility assessment criteria

41 Standard interference thresholds

411 GBAS

The interference threshold for GBAS receivers is:

- a message failure rate less than or equal to one failed message per 1 000 full-
length (222 bytes) application data messages.

4.2 Interference assessment criteria — GBAS receivers

4.2.1 Type Al interference

Table 2 gives the values of the protection ratio that may be used. Type Al interference
need not be considered for frequency differences greater than 200 kHz.
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TABLE 2

Frequency difference between wanted . .
. ] o Protection ratio
signal and spurious emission
(dB)
(kHz)

0 14

50 7

100 -4
150 -19
200 -38

422 Type A2 interference

Table 3 gives the values of the protection ratio that may be used. Type A2 interference
need not be considered for frequency differences greater than 300 kHz.

4.2.3 Type Bl interference

4.23.1 Compatibility assessment formulas

The following formulae may be used to assess potential incompatibilities.

a) Two-signal case

where:

N1, N2:

f1, fo:

) {Nl 20 Iog( max(0.4; 108.1— fl))} .

0.4

max(0.4; 108.1— f,)
0.4

(4)

NZ—ZOlog( j+K—LC+S>O

broadcasting signal levels (dBm) at the input to the aeronautical
receiver for broadcasting frequencies f1 and f2 respectively;

broadcasting frequencies (MHz) f1 > fz;
78 for GBAS;

correction factor (dB) to account for changes in wanted signal levels
(see § 4.3.3.3);

3dB margin to take into account of the fact that the receiver
immunity criteria equations given in Annex 10 to the Convention on
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International Civil Aviation do not provide comprehensive
compatibility assessment formulae.

b) Three-signal case

where:
fy, f2, f3:
N1, N2, N3:

N, 20 Iog[ max (0. 401;)8 1- fl))

(max(04 108.1- f, j

N, —20 log + %)

—20 log

(max(04 108.1- f3) K16-L, +5>0

broadcasting frequencies (MHz) f; > f, > f3;

broadcasting signal levels (dBm) at the input to the aeronautical
receiver for broadcasting frequencies f1, f> and f3 respectively;

78 for GBAS;

correction factor (dB) to account for changes in wanted signals (see
§ 4.3.3.3);

3dB margin to take into account of the fact that the receiver
immunity criteria equations given in Annex 10 to the Convention on
International Civil Aviation do not provide comprehensive
compatibility assessment formulae.

TABLE 3
Frequency difference between wanted . .
. . . Protection ratio
signal and broadcasting signal
(dB)
(kHz)

150 -41
200 -50
250 -59
300 —68
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4.2.3.2 Frequency offset correction

Before applying formulae (4) and (5), a correction from Table 4 is applied to each signal

as follows:

N (corrected) = N — correction term

Type B1 interference need not be considered for frequency differences greater than
150 kHz; in such cases, signal levels would be so high that Type B2 interference would

occur.

TABLE 4
Frequency difference between wanted .
] . . Correction term
signal and intermodulation product (dB)
(kHz)

0 0

50 2
100 5
150 11

4.2.3.3 Correction factor to account for changes in Type Bl interference

immunity resulting from changes in wanted signal levels

The following correction factor may be applied for GBAS, two and three-signal cases:

Lc = Na — Nret

where:

Lc: correction factor (dB) to account for changes in the wanted signal

level;

Na: wanted signal level (dBm) at the input to the aeronautical receiver;

Nrer:  reference level (dBm) of the wanted signal at the input to the
aeronautical receiver for the Type Bl interference immunity

formula;

=—72 dBm for GBAS.
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4.2.3.4  Trigger and cut-off values (see definitions in Annex 4)

Trigger value (dBm) =
(L —K-S)

dBm @)

4 20 Iog( max(0.4; 108.1- f)j

0.4

where:
Lc:  correction factor (dB) (see § 4.2.3.3);
K= 78 for GBAS for 2-signal cases;
K= 84 for GBAS for 3-signal cases;
f: broadcasting frequency (MHz);

S: 3dB margin to take into account of the fact that the receiver
immunity criteria equations given in Annex 10 to the Convention on
International Civil Aviation do not provide comprehensive
compatibility assessment formulae.

dBm (8)

0.4; 108.1- f
Cut-off value (dBm) = —-66+20 Iog( max(0.4; ))

0.4

where:
f:  broadcasting frequency (MHz).

Experience has shown that the use of lower cut-off values merely associates additional
intermodulation products with each trigger value, but at lower levels of potential
interference.

424 Type B2 interference

For an assessment of Type B2 interference, the following empirical formula may be used
to determine the maximum level of a broadcasting signal at the input to the airborne
GBAS receiver to avoid potential interference:

For aeronautical frequencies from 108.025 to 111.975 MHz:
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N max = min(lS; ~10+20 Iog( max(0.4;01408.1— f )D +L.-S (9

For aeronautical frequencies from 112 to 117.975 MHz:

Nmax = min(15; 20 Iog( max(0.4;01408.1— f )D +L.—-S (10)
where:

Nmax: maximum level (dBm) of the broadcasting signal at the input to the
aeronautical receiver;

f:  broadcasting frequency (MHz);

S: 3dB margin to take into account of the fact that the receiver
immunity criteria equations given in Annex 10 to the Convention on
International Civil Aviation do not provide comprehensive
compatibility assessment formulae;

Lc:  correction factor (dB) to account for changes in the wanted signal
level.
L. = max(O; O.5(NA - Nref));

Na: wanted signal level (dBm) at the input to the aeronautical receiver;

Nrer:  reference level (dBm) of the wanted signal at the input to the
aeronautical receiver for the Type B2 interference immunity
formula;

=72 dBm for GBAS.
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Appendix 1
to Annex 1

GBAS coverage and minimum field strengths

Extract from: “International Standards, Recommended Practices and Procedures for Air
Navigation Services: Aeronautical Telecommunications, Annex 10 to the Convention on
International Civil Aviation, Volume 17, International Civil Aviation Organization,
Montreal, 1985.

The following extract pertains to GBAS!:
“3.7.3.5.3 Coverage

3.7.3.5.3.1 The GBAS coverage to support each Category | precision approach shall be
as follows, except where topographical features dictate and operational requirements
permit:

a) laterally, beginning at 140 m (450 ft) each side of the landing threshold
point/fictitious threshold point (LTP/FTP) and projecting out 35 degrees either
side of the final approach path to 28 km (15 NM) and +£10 degrees either side of
the final approach path to 37 km (20 NM); and

b) vertically, within the lateral region, up to the greater of 7 degrees or 1.75
promulgated glide path angle (GPA) above the horizontal with an origin at the
glide path interception point (GPIP) and 0.45 GPA above the horizontal or to
such lower angle, down to 0.30 GPA, as required, to safeguard the promulgated
glide path intercept procedure. This coverage applies between 30 m (100 ft) and
3 000 m (10 000 ft) of the height above touchdown (HAT).

NOTE - LTP/FTP and GPIP are defined in Appendix B, 3.6.4.5.1.

3.7.3.5.3.2 Recommendation — The GBAS coverage should extend down to 3.7 m (12
ft) above the runway surface.

3.7.3.5.3.3 Recommendation — The data broadcast should be omnidirectional to support
future applications.

1 For references to “Category 1 precision approach” in this extract, see Annex 4
to this Recommendation under “Precision Approach”.
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NOTE — Guidance material concerning GBAS coverage for Category | precision approach and
for the GBAS positioning service is provided in Attachment D, 7.3.

3.7.3.5.4.4 Data broadcast RF field strength and polarization

NOTE — GBAS can provide a VHF data broadcast with either horizontal (GBAS/H) or elliptical
(GBAS/E) polarization that employs both horizontal polarization (HPOL) and vertical
polarization (VPOL) components. Aircraft using a VPOL component will not be able to conduct
operations with GBAS/H equipment. Relevant guidance material is provided in Attachment D,
7.1.

3.7.354.41 GBAS/H.
3.7.35.4.4.1.1 A horizontally polarized signal shall be broadcast.

3.7.35.4.4.1.2 The effective radiated power (ERP) shall provide for a horizontally
polarized signal with a minimum field strength of 215 microvolts per metre (-
99 dBW/metres-squared) and a maximum field strength of 0.350 volts per metre (-
35 dBW/metres-squared) within the GBAS coverage volume. The field strength shall be
measured as an average over the period of the synchronization and ambiguity resolution
field of the burst. The RF phase offset between the HPOL and any VPOL components
shall be such that the minimum signal power defined in Appendix B, 3.6.8.2.2.3 is
achieved for HPOL users throughout the coverage volume.

3.7.35442 GBASIE.

3.7.3.5.4.4.2.1 Recommendation — An elliptically polarized signal should be broadcast
whenever practical.

3.7.35.4.4.2.2 When an elliptically polarized signal is broadcast, the horizontally
polarized component shall meet the requirements in 3.7.3.5.4.4.1.2, and the effective
radiated power (ERP) shall provide for a vertically polarized signal with a minimum field
strength of 136 microvolts per metre (-103 dBW/m?) and a maximum field strength of
0.221 volts per metre (-39 dBW/m?) within the GBAS coverage volume. The field
strength shall be measured as an average over the period of the synchronization and
ambiguity resolution field of the burst. The RF phase offset between the HPOL and VPOL
components, shall be such that the minimum signal power defined in Appendix B,
3.6.8.2.2.3 is achieved for HPOL and VPOL users throughout the coverage volume.

NOTE — The minimum and maximum field strengths in 3.7.3.5.4.4.1.2 and 3.7.3.5.4.4.2.2 are
consistent with a minimum receiver sensitivity of —-87 dBm and minimum distance of 200 metres
(660 ft) from the transmitter antenna for a coverage range of 43 km (23 NM).”
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Annex 2

General assessment method

1 Introduction

The purpose of this Annex is to provide an assessment method for the analysis of
compatibility between stations of the aeronautical radionavigation services and stations
in a large broadcasting assignment plan. The techniques given in Annex 3 may be used
to carry out a more detailed analysis, or to verify the results obtained from an analysis.

1.1 Philosophy of the general assessment method

The central objective of the General Assessment Method (GAM) is to calculate all
significant potential incompatibilities within an aeronautical volume at a number of
defined calculation points or test points (see Note 1). For a particular set of broadcasting
and aeronautical frequency combinations, the maximum potential incompatibility
associated with a particular aeronautical service is identified in the form of a protection
margin.

An extension of the compatibility assessment method contained in the Geneva
Agreement, 1984, is needed because of subsequent refinement of the compatibility
criteria and identification of the need for a more thorough assessment method. In addition,
because of the need to identify and examine potential incompatibilities associated with a
large assignment plan, it is necessary to develop an assessment method suitable for
automated implementation in an efficient manner.

The GAM is based upon the need to protect the aeronautical radionavigation service at
specified minimum separation distances (see Note 1) from broadcasting station antennas,
depending on the aeronautical service (GBAS) (see Note 1) and the particular use made
of that service.

NOTE 1 - See definitions in Annex 4.

1.2 GBAS

The DOC employed for a GBAS as a positioning service is circular. When an aircraft,
however, is using GBAS as a precision approach service, each protected DOC is the same
as that for ILS. Therefore, the test points required for GBAS are the same as those for
VOR when used as a positioning service. When used as a precision approach service, for
each supported DOC the test points required are the same as for ILS.
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2 Location and height of GBAS test points for each DOC

2.1 GBAS precision approach test points

2.1.1 Fixed test points

For each of the fixed test points shown in Fig. 3, the minimum height, distance from the
localizer site and the bearing relative to the extended runway centre line are given in
Table 5.

The fixed test points A, E, F, G and H have minimum heights (see also § 3.2.1) of 0, 0,
150, 300 and 450 m, respectively, above the runway stop end elevation. These values
represent a glide path with a slope of 3°. All other fixed test points have minimum heights
of 600 m.

FIGURE 3

Fixed test point locations within each GBAS DOC

Extended runway
centre ligne

Runway stop end

M.184103

Note 1 — The shaded zone extends 12 km from the runway stop end and is within £7.5° of the extended runway centre.

2.1.2 Test points related to broadcasting stations

If the broadcasting station is within the shaded zone in Fig. 3:
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- an additional test point is generated having the geographic coordinates of the
broadcasting station and the same height as the broadcasting antenna.

If the broadcasting station is within or below the GBAS DOC but outside the shaded zone
in Fig. 3, an additional test point is generated having the geographic coordinates of the
broadcasting station. The minimum height of the test point is the greater of:

- 600 m above the runway stop end; or

- 150 m above the broadcasting antenna.

TABLE S

Points on or above the extended runway

Points off the extended runway centre line

centre line (all at height of 600 m)
. . . . Bearing relative to
Identification Distance | Minimum height Identification Distance the runway centre line
(kam) (m) (km) (degrees)
A 0 0 B, C 315 -35, 35
E 3 0 X0, YO 7.7 =35, 35
F 6 150 X1, Y1 12.9 -25.5,25.5
G 9 300 X2,Y2 18.8 -17.2,17.2
H 12 450 X3,Y3 24.9 -12.9,12.9
I 15 600 X4,Y4 31.5 -10, 10
J 21.25 600 X5, Y5 37.3 -8.6, 8.6
K 27.5 600 X6, Y6 43.5 -7.3,7.3
L 33.75 600 X7, Y7 18.5 -35, 35
M 40 600 X8, Y8 24.0 -27.6, 27.6
D 46.3 600 X9, Y9 29.6 -22.1,22.1
2.2 GBAS positioning test points
2.2.1 Test points related to broadcasting stations that are inside each DOC

A test point is located at the geographic coordinates of the broadcasting station, at a

minimum height which is the greatest of:
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- 600 m above local terrain (approximated as 600 m above the site height of the
broadcasting station); or

- 300 m above the antenna of the broadcasting station.

2.2.2 Test points related to broadcasting stations that are outside each DOC

Broadcasting stations which are outside the DOC but no more than 3 km from the
boundary of the DOC are treated as in § 2.2.1. For stations more than 3 km outside the
DOC, but within the distance limits specified in § 3.1.2, a test point is generated at the
nearest point on the boundary of the DOC, and at a minimum height which is the greatest
of:

- 600 m above mean sea level; or

- the broadcasting antenna height above mean sea level.

Test points on the boundary of the DOC which are separated by less than 250 m are
regarded as co-located.

2.2.3 Additional test points

Additional test points within the DOC may be specified to cover a particular use of a
GBAS, for instance where it is used as a landing aid, or where a service is required at an
elevation angle of less than 0° (see also § 3.2.3.2).

3 Application of general assessment method

3.1 General

The compatibility criteria are contained in Annex 1.

3.1.1 Test point selection

Test points are selected in accordance with the criteria set out in § 2.

3.1.2 Broadcasting stations to be included in the analysis at a test point

Broadcasting stations are included in the analysis at a test point:

- if there is a line-of-sight path (see definitions in Annex 4) from the broadcasting
antenna to the test point and if the calculated signal level is greater than the B1
cut-off value (8 4.2.3.4 of Annex 1);

- if the free-space field strength (8 3.3.7 of Annex 1) is at least the value which can
cause Type Al or A2 or B2 incompatibility (8 4.2 and 4.3 of Annex 1) subject to
a maximum separation distance of 125 km in the A1 and B2 cases.

10



3.1.3 Compatibility calculations

In order to assess the compatibility of the set of broadcasting stations which meet the
conditions of § 3.1.2 at any selected test point (see § 3.1.1), it is necessary to:

- calculate the free-space field strength (8 3.3.7 of Annex 1) from each of the
broadcasting stations at the test point taking account of the slant path distance
(see definitions in Annex 4), the maximum e.r.p. and the antenna characteristics
(see § 4);

- calculate the GBAS signal level;

- calculate the input power to an aeronautical receiver using 8 3.4 of Annex 1.

Taking into account the frequency of the aeronautical service and the information
obtained above, the compatibility for each type of interference may be assessed as in
§3.1.3.1t03.1.3.4.

3.1.3.1 Type Al interference

The frequencies of the two and three component intermodulation products which can be
generated by any sub-set of co-sited broadcasting stations are calculated. Any product for
which the frequency falls within 200 kHz of the aeronautical frequency is examined
further to determine if its field strength is sufficient to cause Type Al interference, taking
account of the criteria in § 4.2.1 of Annex 1.

3.1.3.2 Type A2 interference

Each of the broadcasting stations (identified as in 8 3.1.2) is examined to determine if its
frequency falls within 300 kHz of the aeronautical frequency and, if so, if its field strength
is sufficient to cause Type A2 interference, taking account of the criteria in § 4.2.2 of
Annex 1.

3.1.3.3 Type Bl interference

The frequencies of the two and three component intermodulation products which can be
generated by any sub-set of broadcasting stations (identified as in § 3.1.2) which contains
at least one component reaching the trigger value (see § 4.2.3.4 of Annex 1) and for which
all components are above the cut-off value (see definitions in Annex 4) (see § 4.2.3.4 of
Annex 1) at the input to the aeronautical receiver are calculated. Any product whose
frequency falls within 150 kHz of the aeronautical frequency is examined further to
determine if the sum (dBm) of the powers at the input to the aeronautical receiver (see
8 3.4 of Annex 1) is sufficient to cause Type B1 interference, taking account of the
criteria in § 4.2.3 of Annex 1.
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3.1.3.4 Type B2 interference

Each of the broadcasting stations (identified as in 8 3.1.2) is examined to determine if its
power at the input to the aeronautical receiver (see 8 3.4 of Annex 1) (see Note 1) is
sufficient to cause Type B2 interference, taking account of the criteria in 8 4.2.4 of
Annex 1.

NOTE 1 - The term “equivalent input power” is used to mean “the power at the input of an
aeronautical receiver after taking into account any frequency dependent terms”.

3.2 Special considerations regarding compatibility assessments

3.2.1 Test point heights greater than the minimum values

To ensure that all potential Type B1 interference situations are considered, additional
calculations for greater test point heights should be carried out, subject to the test point
height not exceeding:

- the maximum height of the DOC; or

- the maximum height at which the trigger value can be achieved.

A more detailed explanation of this matter and the reasons for its restriction to Type B1
interference are given in § 7 of Appendix 1.

3.2.2 GBAS precision approach test points

3.2.2.1 Fixed test points

The slant path distance between the broadcasting antenna and a test point is used in field-
strength calculations. However, this is subject to the following minimum value:

- 150 m if the broadcasting station is within the shaded zone in Fig. 3, or

- 300 m if the broadcasting station is not within the shaded zone in Fig. 3.

3.2.2.2  Test points related to broadcasting stations

If the broadcasting station is within the shaded zone in Fig. 3:

- additional calculations are made for a horizontal separation distance of 150 m,
using the maximum value of the e.r.p. and the height specified in § 2.1.2.

If the broadcasting station is within or below the GBAS DOC but outside the shaded zone

in Fig. 3:

- additional calculations are made for a test point location above the broadcasting

station for the height specified in §2.1.2. The relevant maximum vertical
radiation pattern correction derived from § 4.4 is applied.
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3.2.3 GBAS positioning test points

3.2.3.1 Additional test points

The slant path distance between the antenna of the broadcasting station and any additional
test point (see § 2.2.3) is used in field-strength calculations. However, this is subject to a
minimum value of 300 m.

3.2.4 Calculation of GBAS field strength at test points

For test points with elevation angles greater than 0° and less than 2.5°, the following
formula is applicable for installations where the GBAS transmitting antenna is no more
than 7 m above ground level:

Egaas =Emin +Max(201og(6Dyx /Drp);0) (11)
where:
Evin:  ICAO minimum field strength (46 dB(uV/m))
Dux: specified range of GBAS (km) in the direction of the test point
Dp: slant path distance (km) from GBAS transmitter site to test point
0: elevation angle (degrees) of the test point with respect to the GBAS
antenna, given by:
9=ta”_1( [HTP—HGBAS—(DTP/4-1)2] / [1000Dyp] )
(12)
where:

Hp: test point height (m) above sea level

Heeas:  GBAS antenna height (m) above sea level.

For elevation angles which exceed the value of 2.5°, the field strength is calculated using
the elevation angle of 2.5°.

For installations where the GBAS transmitting antenna is more than 7 m above ground
level, or where there is a requirement for a service at elevation angles of less than 0°, the
minimum value of GBAS field strength (46 dB(uV/m)) is to be used for all test points.

The method described above is an interpolation method based on a minimum field-
strength value and therefore there is no requirement for a safety margin.
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3.2.5 Calculation of Type Al potential interference

Spurious emissions, except radiated intermodulation products, should, as a general
measure, be kept at such a low level that there will be no incompatibility to be considered
further in the compatibility analysis. Hence Al calculations are made only for the case of
radiated intermodulation products from co-sited broadcasting stations.

Because the e.r.p. of the intermodulation product may not be known, the Type Al
interference margin is calculated indirectly by taking account of the unwanted field-
strength value at a test point for each of the transmissions from co-sited broadcasting
stations, together with the relevant Al suppression value for each of these transmitters.

The Type Al interference margin is calculated as:

IM =max((E;-S;); .. (Ey =Sy ))+PR—Ew (13)

where:
IM: Al interference margin (dB)
number of intermodulation components (N =2 or 3)

Ei: unwanted field strength (dB(uV/m)) of broadcasting transmission i
at the test point

Si: Al suppression (dB) of broadcasting transmitter i

PR: protection ratio (dB) appropriate for frequency difference between
the intermodulation product and the aeronautical frequencies (see
Table 2)

Ew: field strength (dB(uV/m)) of the aeronautical signal at the test point
(at least 46 dB(uV/m) for GBAS).

In a case where the Al suppression value for a broadcasting transmitter is known, this
value should be used when calculating compatibility.

3.2.6  Calculation of Type B1 potential interference

To ensure that worst-case B1 results are obtained for broadcasting stations which are sited
close to one another, any broadcasting station within 3 km of a test point is regarded as
being beneath that test point (see also Appendix 1).
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3.2.7  Calculation of Type B2 potential interference

In the calculation of Type B2 potential interference, no allowance for the level of the
aeronautical signal is made and thus the minimum value of 46 dB(uV/m) for GBAS is
used.

3.2.8  Multiple interference

In principle, the combined effect of multiple sources of potential interference to an
aeronautical service at a given test point should be taken into account. However, within
the GAM:

- the use of a free-space calculation method normally provides an overestimate of
any broadcasting field strength;

- the use of the calculation method given in §3.2.4 normally provides an
underestimate of any aeronautical field strength.

Therefore, it is not considered necessary to take multiple interference into account in the
GAM.

However, in the case of A1l compatibility calculations, when the frequency difference
between the wanted signal and the spurious emission is either 0 or 50 kHz, the protection
ratio should be increased by 3 dB to provide a safety margin.

4 Broadcasting station antenna corrections

4.1 General

Account is taken of the directional properties of broadcasting station transmitting
antennas when calculating field-strength values (8 3.3.7 of Annex 1).

4.2 Polarization discrimination

No account is taken of any polarization discrimination between broadcasting and
aeronautical transmissions (except as indicated in § 3.3.7 of Annex 1).

4.3 Horizontal radiation pattern

For a broadcasting station which has a directional antenna, the horizontal radiation pattern
(h.r.p.) data are specified at 10° intervals, starting from true north. The h.r.p. correction,
H (dB), is given by:

H = (e.r.p. in the relevant direction) — (maximum e.r.p.) (14)
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4.4 Vertical radiation pattern correction

Vertical radiation pattern (v.r.p.) corrections are applied only for elevation angles above
the horizontal plane through the broadcasting antenna.

Broadcasting antennas vary from a simple antenna such as a dipole, as often used at low
power stations, to the more complex multi-tiered antenna normally used at high power
stations.

In a case where the actual antenna aperture is not known, Table 6 is used to relate the
maximum e.r.p. to the vertical aperture and is based upon a statistical analysis of
operational practice.

The v.r.p. corrections described in §4.4.1 and 4.4.2 apply to both horizontally and
vertically polarized transmissions and the limiting values quoted take account of the
worst-case slant path.

TABLE 6
Maximum e.r.p. Vertical aperture
(dBW) in wavelengths
e.rp.>44 8
37<erp. <44 4
30<erp <37 2
e.r.p.<30 1

4.4.1 v.r.p. corrections for vertical apertures of two or more wavelengths

In order to model the envelope of the vertical radiation pattern of antennas with apertures
of two or more wavelengths, the v.r.p. correction, V (dB), is calculated by using the
following formula:

V =-201og (r Asin 6) (15)

where:
A: vertical aperture (wavelengths)
0: elevation angle (relative to the horizontal).

It should be noted that for small elevation angles this expression can produce positive
values for V. In such cases, V is set to 0 dB (i.e. no v.r.p. correction is applied).
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For large elevation angles, V is limited to a value of —14 dB, thatis, 0 >V > —14 dB.

Where the actual maximum v.r.p. correction is known, this should be used as the limiting
value in place of —14 dB.

4.4.2 v.r.p. corrections for vertical apertures of less than two wavelengths

When using low gain antennas (those with vertical apertures of less than two
wavelengths) the values in Table 7 characterize the envelope of the v.r.p.

For intermediate angles linear interpolation is used.

TABLE 7
Elevation angle Vv.r.p. correction
(degrees) (dB)

0 0

10 0

20 -1
30 -2
40 —4
50 —6
60 -8
70 -8
80 -8
90 -8

443 v.r.p. corrections for spurious emissions in the band 108-118 MHz

The v.r.p. corrections given in § 4.4.1 and 4.4.2 are also applied to spurious emissions in
the band 108-118 MHz.

4.5 Combination of horizontal and vertical radiation patterns

The relevant values, in dB, of the h.r.p. and v.r.p. corrections are added arithmetically
subject to a maximum combined correction of —20 dB, or the maximum v.r.p. correction,
whichever is larger. At elevation angles above 45°, no h.r.p. corrections are made.
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Appendix 1
to Annex 2

Location of test points with maximum interference potential

An explanation of the General Assessment Method (GAM)

This Appendix is a clarification of the interrelationship between test point location and
local maxima of interference potential in relation to the GAM.

1 Aircraft at the same height as a broadcasting station antenna

Consider the situation of an aircraft flying near a broadcasting station. If the aircraft flies
at the same height as the broadcasting antenna, the maximum value of broadcasting field
strength perceived by the aircraft will be at the point of nearest approach. In the case of
an omnidirectional broadcasting antenna, the points of maximum field strength lie on a
circle centred on the antenna.

2 Aircraft at a greater height than a broadcasting station antenna

If the aircraft flies at a constant altitude on a radial line towards and over the site of a
broadcasting antenna, the point of maximum field strength is vertically above the antenna
(see Appendix 2 to Annex 2).

3 Relationship between vertical and horizontal separation distances

If the maximum value of v.r.p. correction for the broadcasting antenna is —14 dB, the
maximum value of field strength achieved for a vertical separation of y m is the same as
that for a separation of 5y m in the horizontal plane through the broadcasting antenna
(where the v.r.p. correction is 0 dB).

4 Location of maximum interference potential

For Al, A2 and B2 calculations, the vertical separation and horizontal separation concepts
are equivalent because the broadcasting signals have a common source location. In the
B1 case, the contributing sources are generally not co-sited and the location of the
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maximum interference potential may not be immediately obvious if the horizontal
separation concept is used.

However, if the vertical separation concept is used, the point of maximum interference
potential is above one or other of the broadcasting antennas (see Appendix 2 to Annex 2).

Thus, a unique pair (or trio) of points has been defined for a worst-case calculation
without having to rely on a very large number of calculation points on some form of three-
dimensional grid.

5 Test points for GBAS positioning service

In the GAM, this direct approach is used for GBAS positioning compatibility calculations
and is extended by means of additional test points situated at (or near) the DOC boundary
to ensure that broadcasting stations outside the DOC are properly taken into account.

6 Test points for GBAS precision approach service

In contrast to the GBAS positioning situation, relatively few broadcasting stations are
situated inside or below a GBAS precision approach DOC. In consequence it is easier to
demonstrate that compatibility has been fully evaluated by using a set of fixed test points
to supplement test points generated above or near any broadcasting stations inside the
DOC.

Test points inside the shaded zone in Fig. 3 are chosen to permit assessment of
compatibility from ground level upwards and the test point heights chosen represent a
glide path with a slope of 3°.

7 Effect of increased test point height

Calculations of 2 or 3 component Type B1 potential interference give worst-case results
at the minimum test point height for any given sub-set of broadcasting stations which are
within line-of-sight of the test point. However, at greater test point heights it is possible
for additional broadcasting stations to become line-of-sight to the test point and further
calculations are needed to determine if these stations can contribute to a Type B1 potential
interference. The maximum value
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of any potential interference occurs at the minimum height for which all relevant
broadcasting stations are within line-of-sight of the test point. The greatest height which
needs to be considered is the lower of:

- the maximum height of the DOC; or

- the maximum height at which the signal level from a broadcasting station
achieves the trigger value.

Appendix 2
to Annex 2

Considerations regarding maximum field strength and interference
potential

1 Maximum field strength

Consider an aircraft flying on a path at constant altitude along a radial towards a
broadcasting station with the aircraft height greater than that of the broadcasting antenna
(see Fig. 4).
In the following:

P: er.p. (dBW)
height difference (km)
slant path distance (km)

elevation angle, relative to the horizontal at the broadcasting antenna

< © o =

v.r.p. correction (dB).

At any point T, the field strength E (dB(uV/m)) (Note 1) is given by (see § 3.3.7 of
Annex 1):

E=769+P-20logd+V (16)

NOTE 1 — For simplicity, it is assumed that there is no h.r.p. correction.

The v.r.p. correction is modelled as —20 log (7 A sin 0), where A is the vertical aperture
of the antenna, in wavelengths, subject to a maximum value of correction for high
values of 6.
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FIGURE 4

Aircraft path above a broadcasting antenna
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1.1 At low values of 6 (where V is between 0 and its maximum value),

E=76.9+P-20logd-20log (x Asin 6) (17)

butd=h/sin©
therefore:

hr Asin©

E=76.9+P-20 Iog[
Sin O

J:76.9+ P-20log(hnA)  (18)

the field-strength value is constant.

1.2 At larger values of 6 (where V has reached its maximum value), that is near the
broadcasting station (the zone shown shaded in Fig. 4), the v.r.p. correction remains
constant at its maximum value. Thus:

E=76.9+P-20log d +constant (19)

The maximum value of field strength is achieved when d reaches its minimum value (= h),
directly above the broadcasting antenna.

2 Maximum Type B1 interference potential

Consider an aircraft flying on a path at a constant altitude above the line joining two
broadcasting antennas (see Fig. 5).
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FIGURE 5

Aircraft path above two broadcasting antennas
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Outside the shaded areas, the field-strength values are constant (as described in § 1.1),
their sum is constant and therefore the Type B1 interference potential is also constant.

Inside each shaded area, the field-strength value from the nearer transmitter increases to
a local maximum directly above its antenna (as described in § 1.2).

In the GAM, both local maxima are examined thus permitting the worst case to be
identified.

Similar reasoning applies to the three-station case.
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Annex 3

Detailed compatibility assessment and practical verification

1 Introduction

The general assessment method (GAM) predicts more potential incompatibilities to the
aeronautical radionavigation service than may occur in practice. However, the results of
correlation tests show that when measured data are used in a compatibility analysis, the
calculated results match closely with practical experience. Thus, the use of measured data
will improve the accuracy of a compatibility analysis.

As an extension to the GAM, a detailed, case-by-case analysis may be conducted using
parameters derived from models with increased degrees of accuracy. These models may
be used individually or in combination. They approach practical experience when the
calculated values of individual parameters approximate more closely to measured values.
The advantage of this modelling approach is that it provides opportunities for an efficient
compatibility analysis and that it can provide accurate results, thus avoiding the need for
extensive flight measurements and their associated practical difficulties.

2 Matters requiring special attention

2.1 Prediction of broadcasting field strengths

In the GAM the prediction of broadcasting field strengths is based on free-space
propagation. However, measurements have shown that free-space propagation
predictions may lead to a significant overestimation in a case where both the transmitting
and receiving antennas are at low heights (for example, less than 150 m) above the
ground.

In general, it is not possible to perform calculations which are more realistic than those
based on free-space propagation because sufficient information is not readily available
about the propagation path between the broadcasting station antenna and the test point.
In particular, information about the ground profile along this path is required. However,
where this information is available, for example from a terrain data bank, then more
realistic field-strength calculations may be made. For the reasons given earlier, it is to be
expected that the field-strength values calculated by a more detailed method, in particular
for propagation paths with a restricted ground clearance, will be significantly lower than
the values given using free-space propagation only. Under those circumstances, more
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detailed field-strength calculation methods will result in a significant reduction in
potential incompatibility.

2.2 Test point considerations

When undertaking a detailed compatibility analysis for any test point at which the GAM
has indicated a potential incompatibility, care should be taken to check the validity of the
test point in relation to the aeronautical service volume. Because the GAM generates test
points automatically, it is possible that some test points will coincide with locations
where, in accordance with published aeronautical documentation:

- aircraft are not able to fly because of natural or man-made obstructions;
- aircraft are not permitted to fly because of specific flight restrictions;

- pilots are advised not to use the aeronautical navigation facility because it is
known to give unreliable results in a particular area.

In addition, there can be circumstances where the test points generated by the GAM lie
below and therefore outside the service volume of a GBAS positioning DOC. This is
particularly likely to occur with lower power GBAS installations.

2.3 Consideration of operating stations

Because the GAM is intended to calculate all significant potential incompatibilities within
an aeronautical service volume, a number of worst-case assumptions were included.
There is thus likely to be an overestimation of potential interference and it may be found
that the GAM indicates potential interference in situations where the relevant aeronautical
and broadcasting stations are all operating and no interference problem appears to exist
in practice. Such situations should be examined as they may provide useful information
which will lead to an improvement of the assessment method.

3 Multiple interference

In a case where measured values, or reasonably accurate predictions of the wanted and
unwanted field strengths are available, account must be taken of multiple intermodulation
products, for each interference mode. This may be done by using the power sum of the
individual interference margins, 1M, at a given test point.

The total interference margin, IM (dB), is given by:

N
IM =10 log [210(“\" i ’10)] (20)

i=1
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where:
N: number of individual interference margins

IM;:  value of i-th interference margin.

4 Detailed compatibility assessment

In a detailed, case-by-case compatibility assessment, the most accurate data values

available should be used. In particular, the accuracy of compatibility calculations will be

improved by:

- replacing the predicted horizontal radiation pattern for a broadcasting antenna
with the pattern measured for the antenna as installed;

- replacing the predicted vertical radiation pattern for a broadcasting antenna (see
Annex 2, § 4) with the pattern measured for the antenna as installed.

Further improvements to the accuracy of the compatibility calculations will be obtained

by:

- replacing predicted levels of broadcasting signals with values measured during
flight trials;

- replacing predicted levels of aeronautical signals with values measured during
flight trials.

5 Practical verification process

Verification of the results of compatibility assessment calculations may be obtained by:

- measuring the levels of broadcasting signals at the input to an aeronautical
receiver,

- measuring the level of an aeronautical signal at the input to its receiver;

- using an aeronautical receiver with characteristics which have been measured by
bench tests, taking into account an adequate range of broadcasting and
aeronautical signal levels and frequencies and taking into account the difference
between these measured characteristics and those used in the theoretical
calculations;

- using an aircraft receiving antenna with a radiation pattern and frequency
response which have been measured and taking into account the difference
between these measured characteristics and those used in the theoretical
calculations.
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It is particularly important to use an aircraft receiving antenna with measured
characteristics if it is desired to make an accurate comparison between predicted field-
strength values for broadcasting stations and the levels of their signals at the input to an
aeronautical receiver.

6 Summary

Improved accuracy may be obtained from a compatibility assessment calculation by using
more accurate data, for example:

- measured broadcasting antenna horizontal radiation patterns;

- measured broadcasting antenna vertical radiation patterns.

Verification of a compatibility assessment calculation may be obtained by using:
- measured levels of broadcasting signals;

- measured levels of aeronautical signals;

- an aeronautical receiver with measured characteristics;

- an aircraft receiving antenna with measured radiation pattern and frequency
response characteristics.
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Annex 4

Definitions

Aeronautical information publication (AIP)

A document published by a Provider State describing, among other things, the
characteristics and DOC of aeronautical facilities.

Antenna corrections

These are the reductions in effective radiated power (e.r.p.) on specified azimuthal
bearings and elevation angles relative to the value of e.r.p. in the direction of maximum
radiation. They are normally specified as horizontal and vertical corrections in dB.

Designated operational coverage (DOC)

The volume inside which the aeronautical service operational requirements are met. This
is the coverage volume promulgated in aeronautical documents.

Distance and distance calculation

Where two locations are separated by more than 100 km, then the distance between them
is calculated as the shorter great-circle ground distance. For distances less than 100 km,
the height of the broadcasting transmitter antenna and the height of the test point are taken
into account and if there is a line-of-sight path between them, the slant path distance is
calculated.

Effective Earth radius

An effective Earth radius of 4/3 times the true value is used for distance calculations.

Elevation angle

The angle relative to the horizontal between two locations (positive above horizontal),
using the effective Earth radius value defined above (see Fig. 4).

Flag

A visual warning device which is displayed in the pilot’s indicator associated with a
GBAS receiver, indicating when the receiver is inoperative, not operating satisfactorily
or when the signal level or the quality of the received signal falls below acceptable values.
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Ground-based augmentation system (GBAS)

An augmentation system in which an aircraft receives satellite navigation augmentation
information directly from a ground-based transmitter.

Instrument landing system (ILS)

A radionavigation system specified in Annex 10 to the Convention on International Civil
Aviation and agreed internationally as the current standard precision approach and
landing aid for aircraft.

Line-of-sight
Unobstructed path between two locations using the effective Earth radius defined above.

Minimum separation distances

Minimum horizontal and vertical separation distances defining a zone around a
broadcasting antenna within which aircraft would not normally fly.

Potential incompatibility

A potential incompatibility is considered to occur when the agreed protection criteria are
not met at a test point.

Precision approach

A precision instrument approach and landing with a decision height not lower than 60 m
(200 ft) and with either a visibility not less than 800 m or a runway visual range not less
than 550 m.

Provider State

The authority responsible for the provision of aeronautical services for a country or other
specified area.

Runway threshold

The beginning of that portion of the runway usable for landing.

Runway touchdown point

A point on a runway defining the start of the surface where the aircraft wheels may make
contact with the ground, normally inset from the runway threshold.

Runway stop end

A point on a runway defining the end of the runway usable for landing.
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Slant path distance

The shortest distance between two points above the Earth’s surface (e.g. between a
broadcasting antenna and a test point).

Test point

A point for which a compatibility calculation is made. It is completely described by the
parameters of geographical position and height.

Trigger value

The minimum value of a FM broadcasting signal which, when applied to the input of an
aeronautical receiver, is capable of initiating the generation of a third order
intermodulation product of sufficient power to represent potential interference.

VHF omnidirectional radio range (VOR)

A short range (up to approximately 370 km or 200 nautical miles) aid to navigation which
provides aircraft with a continuous and automatic presentation of bearing information
from a known ground location.
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K =84 XE503 2054

L. : LWL~V O A B LAl EZFE (dB)

S:~¥—Y(dB) (7=z7ZL 3dB)

X7 L, EREZEIST BRI N 2KS 3IC LENVHIET S+ N IE) =N— E1E

K23 MHEREHELERBORBEEEL ThICHIET SR IEMR

LRLADELMAED
B (KH) fHIEfE(dB)
0

50

100

150 1

HFT) Recommendation ITU-R M.1841-1 (02/2013)

— MO

METL L= Ny— Ny T %,
Ny : MUZeZAEHEIC A D FH I LUl (dBm)

Nyep : MLZESZEHRIC A D i LI DS L)L (dBm) (72dBm)

v' Trigger fE/Cutoff fEd FUE

(Le—K-39)

Trigger value = 3

max(0.4; 108.1 — f))

+ 20l0g< 04

max(0.4;108.1 — f)
Cut — of f value(dBm) = —66 + 20log ( )

0.4
Trigger value : FHAZIHFE T2 51 & 29 FM AR 5 Ofie/IME (dBm)
Lo : W L~V OB 2B E LIAHIEZES (dB)

K=78 XEEN2O0HE
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K =84 XEZN3OOLAE
[ BOEE RS (MHz)
S:~—Yr (dB) ¥ 3dB

(3) #A 7 B2 OT Wil E%E
GBAS ZE# ™ B2 T REMHAREUEIZ DU\ T, M2 B £ HY 108, 025-
111. 975MHz DA &, WIZEEI NS 112-117. 975MHz DA T, LLFD &
B EEPKRFI SN TV D, MEZEENZET 2HGEE TN TR EL B
2R THIE, B2 T EdtT 52 LN TE 5,

max 0.4; 108.1 - ’

Nipax = min <15; —10 + 2010g< 04
v L2 E RO 112-117. 975MHz D4

] max(0.4;108.1 — f)
Npax = min| 15; 20log 04 +L.—S

Npax @ TH L2222 EHIC A D BOE1E B O J K AE (dBm)
f o BGkE I (MHz)

Lo : WL~V OEEBE LT MEEFE (dB)
S:~v—vr (dB) ¥ 3dB
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1. 2 MERBOATLE, BREREEFTERATILORBIATLED
RS AICEY SRR, Bl %

108-137MHz HF DMLZE AR T AT L (GBAS L OB R EERE 2 R <) & Btk
JEW O CRER T A MO S AT A L OB IR D LLTF O EE
§*+NE§ %‘?{TO 77:_0

(7Y H N a o =T ¢ BeEo @B HEICE T 2 Bl r Sk O fET
(CERk 26~27 42JE)

A XA TF AT AT I EfREInz, ILSue—T 71
WeTFvANala=T gt E OHAFMEOBRFITHY . LLTORNED
WEINTWD

vV FUALNAaSa=T 4k (1B AR 387 A ) & IS u—

NT7AVHOETH - TR L0, PR TS LUV, DU & JIE

v B R o LA EGE, EERER], 187 AR 38
A b, BT X DR AR
vV IR TH LU OIS (BERREERE) OfR

- TILS m—0 T A B L BRI O HGE S AT L & OFASRMEOKET) (F
Ji% 28 4F %)

B MIEFEFTIC L 0 iTh- ILS v —Hh T A F & Fks 27 L (H
vy ZaFv I TF AT 4 THGE) L OIAEEORETHY, LLIFD
NENTH STV D

v M EFBEOIL %mJWHURsmww1) CHAWT R KL D3k

FHRRES

vV RELLE AR DT DENFERRITIE L ORER

vV T A S = X AORKET, OFDM 15 B O IERRIE O A K 2 Al 5 5 L Y
< NTF Xy U TICL D ILS ZEMOM AL OT AIZONTHOELE

v RIED D OIS (BEREERE) ofR

JABEIE BT 5 R DS B E RSB DR~ v 72N 2 17T,
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;6= finzE
PR(EE=tibis)
Gg[AS
. ILS(LOC) mEEHiEE EIE - 155
B8 EIE - #28)- (FM)Ii% VOR 1855 FEIRS
75.2MHz  87MHz - 108MHz - 112MHz - 117.975MHz - 137MHz -
EA- 4 TEV-LowRBiREFE THS99~ 108MHzDHHZ
Er
GBAS
FMISGE  Jewmse| 757 0o LTt 7hsi% [ILS(LOC) | MESHEE | e
51 Sk | R FIAILIZT T VOR ENEIBEE
76MHz 90MHz - 94.9MHz - 112MHz - 117.975MHz - 134MHz -
99MHz - 103.5MHz - 108MHz
103 .‘.:\oﬂla
V-Low{Beh i V-Law(Ach
‘ R
U g - s TS IO ILF AT PRGEDAChIZ INTIE,
seoAh oAt R EEAR(10216)201557A8H SRABI.
o AbimiE, - R EEE, ITE, U g -1/7MHz= I UREEE (BUF. A'ch (1AL ) BEERALTLS.
Ach =0T ORIV A7 PIER / Beh = 7 S9)I32 -7 (% (L3, PSR- FP{EAL. i, AUMHAE i)
o ok, FoAL0E, PE-pE i
Ach =FS8ILIZ1 - F4HGX ./ Beh A5 0w YILF AT PG

Xz 2 JAEE~ 7

(1) [Fo2nas =7 ¢ ko BRI E BT 2 S SR I O BE!
[ RGO R HOE 1L, XS 3 IRV TR TP A 725045 1 AH Y
T 5,

- HGE finze
V-Low SEAS E
FMAGE ez ach Nt ILS(LOC) | R S e
R0, 57 3 i 713 i;" ,ﬁ!} > - VOR Mﬁiﬁﬁﬂ “
76MHz 90MHz - 94.9MHz - 112MHz - 117.975MHz - 13jMHz -
99MHz - 103.5MHz -  108MHz

XZ3 7Y Fvaa=T « BokORBESNECE T 5 Bt O
w1 OXRE B

FRRFHIR T D, ILS v — T A4 F~O TR & ROMEIILL T O
LBHTHD,

- ILS ZAEHEICRT L, ITEDZEATE O TFHIEICK LT, 5T
W (TYaIs6: 18T A3 AN ZNATEZOHFRL
L EHIRE,

- AR - R o LD ERREGE DS 1 MHz R IC BV T, R L
ASOVIREEECEIT Hp) U CHEIN, HOEREGES 1 MHz L e D &
TFRL~UL1dB UL EOEENIR o7,

- Fo. 3BT AU NOFBHLERBOEIIK T HFFR LIV R L
Ko TS ZEebiERINTE (1B A MIHRXT3ET AL
B NEENDOHEE T DN RS DD EEZLND),
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Flo. TVENAI 2 =T 4 HEESOTHHR EFEROMEITZLL T D &
B ThHD,

FIORNA 2 =T 4 L ER (1t7“7< Yhe3®TZ AR
*t L. FTE DA ANIIE ORI IZx LT, ﬁ?ﬁﬁiﬂm1nﬁ%
Aam) iz, ZEREAUREWE (BER—2><10 (& CEE%)) 2iEE
95 T34 DU b A E,

SZEBOBECICENRAONTEEEbIZ, 2HEEOLH X

(QPSK_2/3, 16QAM_1/2) Dbz Tl 16QAM_1/2 D J5 ASFTEE C/N 23 K&
WZ ENORBLZITOTWERE T,

Y JP#/E DU Erid. 107.285714MHz (1 &7 A >k CHEERICHE AR
SN D EWE) T-45dB, 106.857143MHz (3 & 7 Xk CTHEEIH
DEE SN D EEE) T-18dB THh o7,

7z, LRTERBIC LY BEEIM AL (BRICHT B MR
@@%ﬁﬁbﬂf%@\iT\T/&W311%74W%W5H5B“ﬁ
FGAPFA~DZEL NN TFTOHERICL->TROLN TN D

221~y (dBm) = ERP (dBW) +/%% —48% (dB) +KHi i ~—0
(dB) +H HZEMaikial (dB) += 5H4E 2 (dB)

FRICESE . FUOXNLAI =T A OERP KNS e—Hh T FLF
CHENAI =T 4 ORI EE 2 72 L &0, BRI 5 T L
UL, RBARLKSADERBYEHIN TS, (HEBER K 10km, ERP £
K 300W & LT, EHICHEE L 72 HBERIEBED RO 5TV D)

TR L~ULN-27dBn DA, ERP20W O JF L ILS v —h 7 A ¥ & DFf

FEEEEEIX 1. 4km (ERP 50W D334 1% 2. 5km)

TR L UL 3-46dBn DA, ERP 5W DJF L ILS u— T A ¥ & D

WEEEEEIX 6 km (ERP 10W 3341 8. 4km)
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—

D > _— — oy = N, >
KB4 TIVINAI2=T 4510 ILS v—H T A4 FRERE~DOFH L~V
FHHEE)
: e | semman | ZERE
BEm | e | e | MR | SRk | KeEMT—UY | SREMERRX | REREAR | 2000
MHz W dBm m dB dB dB dB dBm
106 5 37 150 0 6 56.5 0.8 -14.3
106 5 37 600 0 6 68.5 0.8 -26.3
106 5 37 1000 0 6 72.9 0.8 -30.7
106 5 37 5000 0 6 86.9 0.8 -44.7
106 5 37 10000 0 6 92.9 0.8 -50.7
106 10 40 150 0 6 56.5 0.8 -11.3
106 10 40 600 0 6 68.5 0.8 -233
106 10 40 1000 0 6 72.9 0.8 -21.7
106 10 40 5000 0 6 86.9 0.8 -41.7
106 10 40 10000 0 6 92.9 0.8 -47.1

HAT S 0as o =5 ¢ ko )8kt f

A L~ (dBm)

|

-3

TAEDILS

=
o

DAL

T

10.0

0.0 |

-40.0

-50.0

-60.0

N

¥

BT D HANBISRME O (CFRL 27 4R E)

ERiEE —ERPSW
—ERP10W

ERP 20W

\ Mg {E-87dBmIZ B 115 —ERP50W

\\ HELAIL-27dBmELT=IS S (R) ——ERP100W
B ERP150W

\

A\ — ERP200W

\

Ld I
BEELHERIE N
(Enpzowma}

2B L7 A R IEA
(ERPSOWMDIE &)

= ERP300W

0 1000 2000

3000

4000 5000 6000 7000 8000 9000 10000

Bt PR At (m)

XZ4 T L HERERE (TBIFAE L~V -27dn O5E)
HIFT) 795023 2 =7 4 Mk FBEUER S1 BIT 5 BRI AR F OB (Pt 27 4E1)

(2)

[ILS v —0 T A W L BRI OF LT AT & & OIHARMORMET
[ A SOt R B ECRH 1L, KB 5128 W THRIECHH A 72545 12 AH 2
T 5,
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woE e

GBAS
CFMBEE [ ILS(LOC) | MEEHEE | | nps
:I-:J._T*fﬁﬂlz i ILFAT 4P I 1% ?H‘ﬁ" f?ﬁi'& VOR Eﬂﬁﬁfiﬁ‘fg
76MHz 90MHz - 94.9MHz - 112MHz - 117.975MHz - 134MHz -

99MHz - 103.5MHz - 108MHz

X5  TILS v— 7 A ¥ L PO HGE Y AT b L OIALEOR
at) OXESRJE R

AR T, FiE s A7 & (M7 ey 7~ F AT ¢ 7 lkk) & ILS
0—h 74V EOIALMEIEF SN, HAMRERIOFEIZ, P F 5 k0
H MRS (ITU-R SM. 1009-1) IZEESWTHNZ T H N, 2B, ENERTIL.
D LS A58 (BT37 7 T AU L OREM TRHIH SN D ZEHA(T VX)),
ILS ORBRICHIH ENDZEMB (T H L) KOC (THur)) LIE5RER
M OKES 7 1 V2 Zfifi 2 T ke O &= (A (0. 5kW) . B (1kW) . C (10kW) .
D (10kW)) 1T &V ERFELLHIE STz,

FARMEERRL LTUTFDO 2 AR8ETFLATWD,
BT K D IREIT, HOERRIE ORGELL LV HIRSFIITH B,
(Rl LT A i 721 T L = v TF X v U TIC L A ELTHOTHo
WRLZTD () v T 7 4 VFIT L0 A W RIS OIS U O %
AIETHEBRE Y, KEN 7 4 V& THIS S 21K L T, gD
BUCIZRER N S 5 Z LR EaNT-, ZDOFEKIL. OFDM {2 B O s i 12
Mz ~AFFx U TIZEY ILS ZEHO EE I EIRE CHAZFHOT 2 4
CLHZENREXILND, EEINTVD),
Fo, WE L RELN D, AR Z2ES 50X IR LT D (ki
EDRET T TR D (XNE6) HTICHFEET D EE LIZHE),
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x25 RBRICEITDEARTOH

1 ERP
2 ERP+10%

3 ERZEED
4 fREELL

5 BLERERE

6 KR g5F<—0
7 ZEHT—DY
8 ER{nikigak

9 =K Bt Fm EE At

78.5

78.9

-86.0

-18

-8

6

3

95.9

14.2

dBm

dBm

dBm

dB

dBm

dB

dB

dB

km

70kW
FRRE
D=

108.1MHz

3-4

2+6+7-5

HIFT) LS v —H T A 3 & BEEIR O % v A7 & & OISO

BAER DR
HE AR

KE6 wv—bJ7AFBREABRR CGERARERNOBRIIBERMBOEET
TFHREEBRD GRIL) FHEICIFET D LIRELTVSD)

HIFT) LS v —H T A W & BEIR O F ik v 27 A & OISR MEOR
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2 P LEBE
1 OJE RSB 3 MR AR R 2B E 2. GBAS ~O#T¥:, GBAS 7>
5DOHEFHOREEBON FaE AT o7,

2. 1 HLBRFOME
FEH AR LI BNRGEE £ 200 & LT, BRNMRGED LR
Fehiti TR A LT D Z & 2 B L LT, GBAS (ICAO ANNEX10 (Z 8 S I8
RF SRV TRETH O b D &G Te) O 255 OERFMEELEZE LT, 5T
W T ORTREME O & 5 BN OB TV AT AOREE &, Al BT~ o
TAELLFCTHE LT,

O THAREMED & D IR AT L OFRIRILHED T #
GBAS & 5T « W T a e d mREMED & 2 MR S R T L D EIR HYE 2 E 25
T 5, BPULUE, B EEE, e mEER, MBS, BigET
H D,

@ TWAHEMED & 2 T AT A O
JE S~ > TEN D, GBAS & B/ T A 3 RTREME D & 2 [E N4 o fi
By AT KT 5,

@ FTUWATHEMED & D I AT A DOBIUEE O
i U728 2T L OHRE 2 THET 5,

@ ML E-MEto FE
HLERFT 21T 9, T3 - P2 R eEMEN 2 E M L7 b DI,
HLERFI TR T35, —J7, T - TSz AeERNEZ 255815, BN
MREDXRI G L35,

PITFIZ& 7 nt 2A0matER 4 77,

2. 2 PLBEFRFIELER

2. 2. 1 THOEMOHIW|RES X TLOBIRELE

GBAS & LTk « #e T4 f 3 W HEMED & 2 HERL S A T L DI FLUE DA &
FIEL, ZORMliZT -7, S RINEHERR & 2 ORI R 2 DL IOoRT,

o JEIRECHERS - ITU-R M. 1841-1 IZ5CH SN T-THER Th 2 R o A7 A &%t
%O
FRER(X, ITU-R M. 1841-1 IZ#E SN b0 L v B EEHRS BN T\ 5 b
DI, THIZ L DEENFREEBNT-DTH D,
BT B BPULHEL L,
PR X, @ (A EE) 13, IREREFEICEGRTIEETHDLZ
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LI LD, ZDTD, ARET CILRIEHE L &7, £ ToOE(E7U% GBAS &
BT - T2 H 2 AT A EEFR LT,

BN BN E R D FREMEN B D MR T AT AR kTSR,
BRERIE, GBAS OFEIk L Ee D & IREZ R T FREMENH 223, BN ER S
RTAVURIRGE 2T ATREEMR N 2D Th 5,

- EEES  BPULUEL LRy,
B, BMEENIRGEIET2HEELRDLZLICL D, D7D, Ak
PO, BIREELET, R TOREBEIIES GBAS & LTV - Tz
TAREMOH D AT L LEEFR LT,

- T O
GBAS DIWMEZBRMICHIET 5 L 5 RS 2T AMZHOWNWTIE, AT
I TRREIRI G LT,

VLEL 0 AR AR &l (R A A RIS L LT GBAS & 5T - T
ZRTFREMED & D MY AT AORET 21T o 72,

2. 2. 2 FTHUEREOHIRESRXTL

2. 2. 1 CERLBIILEIZLVRE LZERI AT LD~y T2 XS T
g, M EBETRLTWDOIL, HAMCBIT S (77 k) M 27 L0
EAL T2 BRI CH O K TFEIRL TS0, BARENIZET 5
B AT LD LT D EREEIRCTH D,

Box finze
PR (55 =1thig)
GBAS
§ - . ILS(LOQ) | fnZE B Hhals B 158
&5 : - . o =,
Bl E Elie - ) - (FM)HGE VOR EETEEE FERS
75.2MHz  87MHz - 10§MHz - 112MHz - 117.975MHz - 137MHz -

A S TEV-LowEiBEFE T#H 599~ 108MHzDHHHIZ

B
GBAS 4
FMIRE  Jrwiese ILS(LOC) | ZEBHEE [ e
JZ1TTRGE | B 0 PHE [VOR 4 ENEEREE A
76MHz 90MHz - 94.9M 4 - 1‘12MH2 - 117.975MHz - iB‘MHz -
k JQQMH;T— 103.5MHz - | 108MHz
| | @ @2 | | | |
@ Y @ @ ® ® @
OIS DR BB R D

¥ : V-Low (Ach) (£, V-Low (Ach) OREEEHNS-1/7MHz I RLIZEEAZERT 3.

Xz27 BREBCIVBELEERAOERIS AT LY

X% 7 BT D GBAS & 5T/ T4 I mfett D 5 ENERR S 2T LD
HILE RSB 61T,
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FMBGE - JZ1 =545
3% - FM#BSERGX

NIFATATHOE

)

ILS(LOC)

®@ 0 ®

@ nitEms

*1

K6 HHLCERNERD T DT

76.1~94.9 F8E ERIFRE 125KW (FMskix-151=7(s0%ERP)  FREHOE
S57KW (FMisEho2ERP) RriExE

(Bch) X7W EBIARE 5~10kW RIFATATHGE
101.285714

(A'ch)

105.428571%1

108.1~111.9 A2A 20NM 10W MZER AR
108~117.950 AXX 200NM 200W IR
108.025~ GID 20NM BIEBANOERRERTE MZAR LIRS
117.950%2 (<150W)

117.975~ A3E 200NM 50w MZEEEBE
137.000 GID Mz —4%iE{E (VDL)
136.000~

136.975

137~144 BERIRE ERFRE  EBIFRE BEBE

144~146 SHBA-BA - SRBRIRE
146~148

1 AcheUTIE105.571429MHZAEIDHE TSN TWSH, B - a8 - UM OIV 7 CORRMMGEE. A'ch?®105.428571MHZTITHN T3,

%2 : ICAO Annex10 (ER#ERRAE : SARPs) (CHULT. ILSEGBAS, WUNCAIZEEHIIBIEELGBASOHRAZMNEREINZE T,
112.050MHz~117.900MzZfERA I 22 HERLL TS,

2. 2. 3 THUEHEOHIEEATLOHAESE

2. 2.

@ FMAGX - 131251
8K - FMABSTROE

@  NUFATTHOE

©) ILS(LOC)

@ VOR

®  GBAS

® fnZ=ERIEE

@ NHEBHE

A R 2 RS T IR,

2B WTHIH L7-[ENEERRE S 25 A & GBAS & OF:HIcf% 5, ICAO
Annex10 |81 A& D

3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )

3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2)

Power transmitted in

(shown in Table 3.7.3.5-1)
3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )

Power transmitted in

3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )

3.7.3.5.4.5 Power transmitted in

(shown in Table 3.7.3.5-1)
3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )

3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )

3.7.3.5.4.6 Unwanted emissions.

K27 MHHLERNERSZT LAOHKE
FMSu%x  3.6.8.2.2.8 Rejection of signals from
sources outside the 108.000 - 117.975 MHz
band
3.6.8.2.2.8.3 VHF data broadcast FM
intermodulation immunity.
FMASGE =
GRERBL)
— - 3.7.3.5.4.5
(VOREEZICES) adjacent channels.
& 3.6.8.2.2.5.2 VOR as the undesired signal. ~ 3.7.3.5.4.5
3.6.8.2.2.6 Adjacent channel rejection adjacent channels.
<« 3.6.8.2.2.5 Co-channel rejection
3.6.8.2.2.6 Adjacent channel rejection adjacent channels.
— 3.6.8.2.2.8 Rejection of signals from
sources outside the 108.000 - 117.975 MHz
band
— 3.6.8.2.2.8 Rejection of signals from

sources outside the 108.000 - 117.975 MHz
band
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2. 2. 4§ LB

2. 2. 3ZBWTHIH L7 GBAS & 519 - g P AT AlaetE o & 5 EWN
AR AT LD 9B ML RTHEMA STV S VOR <0 1LS 28 & GBAS & it
FIZ DWW TIL ICAO THRFINEA TEY [ ZORREEZRT L2 L THLTH 5D,
ZDMDEERR S 2T 1L DI HOWTHAEFET DML, M sk & o3t
(FM 260> 5 GBAS ~D#T¥) 124%25 Recommendation ITU-R M. 1841-1 Th
%o Lo T, £ GBAS ~OHEFUITEI L TIL, ITU-R M. 1841-1 DT E R A K
TR —IIEVRRTEITO 2 &k LT,

(1) GBAS #fT-¥HRRAE
ITU-R M. 1841-1 TxIZ & T2 FHHBNIILL TO®EY TH 5,
A YT AF  ITU-R M. 1841-1 @ 4. 2. 1 \[ZHE, (LI, XA 7 Al F

W& EKE,)

WA T35« ITU-R M. 1841-1 @ 4. 2. 2 1ITHLE, (U, Z A 7 A2 T &
Filo)

FEREZEFRFHE - ITU-R M. 1841-1 @ 4. 2. 3 \2HlE, (DL, Z A 7' Bl T
& K7S)

JREEHIE TV - ITU-R M. 1841-1 0 4. 2. 4 (2 8E, (LIBE. % 4 7 B2 T
& FKit. )

DIFIZ, ITU-R M. 18411 ® 7 £ A X ¥ b 7 B —|Zf - Rt e R+, 72
. ENO M % (23 2=7 ¢ ftik - VA FEIMET) CHEM ST 2 JER
Bk, EES M) o PRREEEE L Y BB TV A7, TTU-R M. 1841~
LOTEAA Y b7 a =TSR S AR, I HRTRETH %,

FPEDIC, AT D ETRLEEOREI WM EERORKE2T-o7-, £5
81k, ENDOEELR M BEROEETT RIKATA VY — FRZ U —, Kk
ABLEERT) DO % GBAS ZEH O E L~UL (25kHz F ¥ » RL/NT —)
DRESTHAREZZHLDOTH D,
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x28 ERNOEERFMBEERICET 5 GBAS XE#ZE L~V

i3k % lossone  Ereaw i (3 e oy o1 Mz PR SR
FM COCOLO 76. 20 B3 L= (S PR 2.2 0.2 5.21
aE K E 771 BEFe0— 8.7 0.2 8.7
HKE R X EFM 83.4 28 B 3% (3 77 145 0.2 14.46
U-WAVE 81.3 SNE RN = 15.5 0.2 15.5
NHK 3 5 FM 824 SlmE - 174 0.2 17.0
TOKYO FM 80 1258557 174 0.2 74
nterFM 89.7] 1§3z7_ a0 — 18.2 0.2 19.2
MBS ok 908 P8 L (E 77 195 0.2 19.53
OBC S iR 91.9 1 E B = ErR 21.1, 0.2 21.09
ABC 5 i 93 3 1 25‘% Bl xS FR 233 0.2 2333
TBS5o 7 %04 G D] 26.6 0.2 %66
3 b aE 91.6 5713-.—'_ WA — 27.9 0.2 279
Sy o3 SimE R — 296 0.2 296
[£#]) i-dio 105.428571 26]’+ LENTPI = 41.1 3.9 1913
[2%) V-Low(Ach) 105.428571 L CETEs 454 39 2343

#%*1 ITU-RM.1841-1 3.4 @IC LV FHE L, GBAS ZE7T v 7 HEKICE AP EROZE L
NTHD, B, TUo T THREIBEBZN22LOTHY , PiEROERF T UITIEFEL R0 T2D, V-
LOW j_éX'fcl VA/I/%)Ku‘I‘%ﬁTﬁ—Hj Li‘%na Lf_

ZDOFER, GBAS DZAET T FICIBRAT AR b REWVWM LR B3 /E L
T ENG ., =vRVEEE, SUbHE, TBS 7 V4 28I LT,
RZ 9T, GBAS a3 Lept LI ET VT — A& T,

£E9 WIS GBAS - HEERDOET N —R

GBAS PIHEZEE (34 R ifH{Ti) 108.25MHz  50W 10m FE(0m)Ed3,
1976+ ERANAYY— 93.0MHz 57kw  634m BEshv5, 18,150m
XAEROE RRANAYY— 91.6MHz 57kw  634m EE

TBSZ># RRANAYY— 90.5MHz 57kw  634m =l

KHHEADA VY —D 634m 1L T T FBET.LE TRV, bk
) ICE > TIRIEr— AL RD L) IEmts CHE L,

He}

ZRATT DMfZEHE (GBAS AEHEHE

ITU-R M. 1841-1 TiX, KB 8II/RTT A MARA > MTEBWT, MR ZE
T°% GBAS A & FM fizEE (WE) OV~ AhbTEA A h7r—(C
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FIGURE 3
Fixed test point locations within each GBAS DOC

Extended mnway
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Noe | - The shaded zone extends 12 km from the runway stop end and is within +7.5° of the extended runway cenre.

X2 8 ITU-RM.1841-1(Figure 3)DT X hiRA > k

#2 10 ITU-R M.1841-1(Figure 3)DT & hRA >~ FDEEE

TABLE 5
Points on or above the extended runway Points off the extended runway centre line
centre line (all at height of 600 m)
Identification D]'sfnm:e Minimum height Identification Digfa““ ﬂf':-?::zf-:?::;z E‘lf‘
(lcm) (1) (e} {degrees)
A 0 0 B.C 31.5 —35, 35
E 3 0 X0, Y0 7.7 —35, 35
F G 150 X1.Y71 129 —25.5,255
G 9 300 X2, Y2 188 —-17.2, 172
H 12 450 X3.%3 249 —-129, 129
I 13 600 X4, Y4 315 -10. 10
iJ 2125 600 X5, %5 373 —86,86
K 27.5 G600 X6, Y6 435 —73,73
L 3375 600 X7.Y7 18.5 —35, 35
M 40 600 X8. Y8 24.0 —27.6, 27.6
D 463 600 X0, Y9 20.6 —221,221
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a XA Al THOFM
&4 7 Al OHIEFRITHEN, KT X FABRA > b TO GBAS (A W) & FM ik
B (EW) O CBAS ZIFT V7 FICH T AR £ L, bR
Lo (D/U) OT A RERA v FaE O AR Z RO T,

(a) 16LEADBRES
FHETHW M 5E0ER & GBAS EEHDONMBE L HLEZRS 11 IR
‘é"o

FB 11 PMAETHER & GBAS EE R DNLE & FIir

RE (dms) [#8E (dms) |#BE (deg) [#BE (deg) |&EE(m)
Sy BIERES  SKY:®ER|  139.48.39 35.42.36 139.811 35.71 634
34R TH PEgiel|  139.48.18 35.32.23 139.805 35.540 10
GBAS{=sa PEgiel]  139.48.08 35.32.48 139.802 35.547 10
EABAML (deg) | 157.00 |MN

VAR (deg) 7| MN##1E

GBASE5{i (deg) -30.00 | =4t

R (MHz) 93.00 | zwA> %

KT A BMRA L MBI LT, GBAS (ArE2¥) L b & FM fiFERGER (5 5%)
L~ULn G D/U EhAa sk, ITU-R M. 1841-1 4.2.1IH TABLE2 O [Rl— )&k H
FHAT YT AFHFEME D/U=14) LHEEL, ~— YU ZROTFEREZERS 12 (1
ZNE IS

BTOTANRA Y MZBWTFHIER HEIFO), Fle~v—Y BNk b
INEWT A RARA > BT (16L #EAZFRB W THIBRIC S B A B A U — | THlT
o) YT LlpoT-,

#2212 D/ULLEFHFBE LUV DB E

BT HID A FERE BHE R (H) HER (V) | IEELARIL [ RTYTALAIL [GBASLAJL|AIL GBASL AL [D/U EE v—Tv HE
KF km _ [4558€ km |dB 88— FFdB|/ $8—> FFEB_|dBm(ANT) dBm(ANT) dBm(ANT) |dB dBm(RX in) __|dB(RX in) dB B
A 18,900] 18911 97.35 1.42] 0.70] -21.90) -106.68 -71.89 0| -71.89 3479 14.00 20.79 O
E 16,420) 16.432] 96.13 1.05| 094 -2055 -105.33 -71.89 0| -71.89 3344 14.00 19.44 (e}
F 14,143] 14.151 94.83 058 072 -1856 -103.34 -52.41 0| -52.41 50.93 14.00 3693 (e}
G 12,182 12.187 9353 008 0.50| -16.55| -10133 -53.15 0 -53.15 48.19 14.00 3419 (e}
H 10714 10.716] 92.41 0.10 0.18 -15.13] -99.91 -54.55 0 -54.55 4536 14.00 31.36 (e}
1 9,958 9.958 91.77 1.26) 0.04] -15.52] -100.30 -55.91 0 -55.91 4438 14.00 30.38 (e}
J 11,152 11.152 92.76 293 003 -18.16] -102.94 -62.16 0 -62.16 4078 14.00 26.78 o
K 15,089 15.089 95.38 075 002 ~18.60| -103.38| -66.92 0 -66.92 36.46 14.00 2246 (e}
L 20,225 20.225 97.93 0.16 002 -20.55| -105.33] -70.84 0 -70.84 3449 14.00 2049 (e}
M 25,856 25.856 100.06| 0.10 001 -22.62] -107.40 -71.89 0 -71.89 35.51 14.00 21.51 (e}
D 31,766 31.766 101.85] 019 001 -2450 -109.28 -71.89 0| -71.89 37.39 14.00 2339 o
B 29,578 29578 101.23 330 001 -26.98 ~111.76| -69.50 0| -69.50 42.26 14.00 28.26 o
c 12,682 12.682 93.88 080 003 -17.14] -101.92] -69.50 0 -69.50 3242 14.00 18.42 (e}
X0 17,344 17344 96.59 002 002 -19.08] -103.85| -4423 0 -4423 59.62 14.00 4562 (e}
Yo 11,223 11.223] 92.81 1.54 003 -16.82] -101.60 -4423 0 -44.23 57.37 14.00 4337 o
X1 16,078 16.079 95.94 039 002 -18.79 -103.57, -53.25 0 -53.25 50.33 14.00 36.33 o
i 6226 6.226 87.70 058 0.06 -10.78| -95.56| -53.25 0 -53.25 4231 14.00 28.31 )
X2 15,561 15561 95.65 268 002 -20.80| -105.58| -59.94 0 -59.94 4564 14.00 3164 )
Y2 4722 4.722] 85.29 324 0.08 -11.05] -95.83] -59.94 0 -59.94 3589 14.00 21.89 )
X3 17472 17.472] 96.66 291 002 -22.03 -106.81 -65.07 0 -65.07 4174 14.00 27.74 )
3 9,250) 9.250) 91.13 0.10 004 -13.71 -98.49 -65.07 0 -65.07 3343 14.00 1943 [e}
X4 21,405 21.405 98.42 1.18] 002 -22.06 -106.84] -69.50 0 -69.50 37.34 1400 23.34 [e}
Y4 15,560] 15.560] 95.65 020 002 -18.32 -103.10| -69.50 0 -69.50 3359 1400 1959 e}
X5 25,892 25.892 100,07 043 001 -22.96 -107.74] -71.89 0 -71.89 3585 14.00 21.85 e}
Y5 21,218 21.219 98.35 041 002 -21.22] -106.00| -71.89 0 -71.89 34.11 14.00 2011 e}
X6 31,117 31117 101.67 0.18 001 -2431 -109.09 -71.89 0 ~71.89 37.20 14.00 2320 (e}
Y6 27,390 27.390 100.56 054 001 -23.56] -108.34 -71.89 0 -71.89 3645 14.00 2245 (e}
X7 20,522 20522 98.06 1.63) 0.02 -22.15] -106.93 -59.65 0 -59.65 47.27 14.00 3327 (e}
Y7 1,178 1.178 73.24 044 055 333 -8145 -59.65 0 -59.65 21.79 14.00 7.79 o
X8 21,629 21,629 9851 319 002 -24.16] -108.94 -64.39 0 -64.39 4455 14.00 3055 (e}
Y8 5312 5312 86.32 1.90) 007 -10.72] -95.50] -64.39 0 -64.39 3112 14.00 17.12 (e}
X9 23,871 23871 99.37 287 001 -2470 -109.47 -6831 0| -6831 41.16 14.00 27.16 (e}
Y9 11393 11.393] 92.94 1.61 003 -17.03 -101.81 -68.31 0| -68.31 33,50 14.00 1950 o

107



(b)

22 EADGZE

FHETH VM= PM 725k i) & GBAS 32

B

£ 13

FEERD

DALIE

ML ERS 13 1R

M = H0E R & GBAS 218 M ONLE & FAL

#ZE (dms)

f8E (dms)

#2E (deg)

f8E (deg)

=E(m)

FMBUXE SR

SKYiX{ER

139.48.39

35.42.36

139.811

35.71

634

04 TH

PIEH22

139.45.41

35.32.56

139.761

35.549

10

GBASIX{ER

FIHEFT16L

139.48.08

35.32.48

139.802

35.547

10

MEARESAL (deg) |

222.00

VAR (deg)

7

GBASE i (deg)

35.00

BiE#ER (MHz)

93.00

BiE#E (MHz)

108.025

BT ARKRA L ML T, GBAS (2
LUt D/U bR R

MN

MNA#I1E
Bit
(9716
GBASFE#K

) oL & M A SE s (5 &)
ITU-R M. 1841-1 4.2.1IZH TABLE2 O [R— &k

FHATV T AFEME D/U=14) LB L, ~— YU Z2ROIHERERS 1412

ZNE

BTDT A RMKRA Y MZBWTTHITRL HE
(22 EAIZRB W CTHHEICH R AT A Y Y —

INENT A
BED) X2 &

FARA > MiX

o,

02]:0) )

Frrv—T 0B ED

iﬁuzmﬁm&#av«wmm&%ﬁ

Sl

L EEIET | SWEH LEE (V) AWML | ATUTALA ) |GBASL LA QS&S/"‘(J o bk 2eat T e
AT oy S km |48 lrim R A=V R |EeaNT) |dmmianTy EmANT] |48 |dBem{REX in R 1x =] E:]

A 18.428| 18.438| 8713 060 072 2089, 105 67 J'.SD 0 ?189 ‘33?11 14 00| 1878 (o]
E 15663 15676 9572 o 104 -1999 -104.77 -11.88| 0 -89 3288 14.00| 1888 o
F 13,002 13011 8410, 124 087 1865 10343 5241 0 5241 5101 14 00| mm (o]
G 10,525 1053 9226 117 064 -1m -101.89 5315 0 -531% 4874 14.00| 3404 o
i B.396| 8388 8029 180 033 1496/ 88 74 54 55| 0 5455 4518 14 00| anie o
1 6842 68431 BA 64 a6 005 1189 86 67 5581 0 5581 4076 14 00| 2676 (o]
o 116 16| 8956 35 005 -14.40 -99.18 -62.16| 0 -62.16 302 14.00| a0 o
K 12.205| 12 205| 8354 276 003 1877 103 55 66.92| 0 6692 3663 14 00| 2263 (o]
L 17.790| 12,790 9682 157 o0z -2084 10562 —T084| 0 -1084 3478 14.00| 207 o
L 23.708| 23708 8931 m 0oz —-22.78) -107 55 -11.89| 0 -1189 3567 14.00| 2167 o
(4] 28811 28811 101.30; 068 om 24 .44] 108 22 71 88| 0 7188 EEEE 1400} 2mn (o]
B 14,339 14.339| 5404 189 ooz -19.30 -104 08 —69.50| 0 —69.50 3458 1400} 2058 o
c 26.080| 26080 100 14 102 om 2361 108 39 68 50| 0 6850 3eag 14 00| 2489 (o]
0 1mnz 11117 9273 on 003 -1532 -100.10 —4423| 0 -4423 5587 14.00| 487 o
Yo 15488 15468 9561 1M ooz -19.99 -104.77 -44 23| 0 -4423 6054 1400} 4654 o
x1 5661 5663 BEAT ao? o0% 845 8423 53 25| 0 5325 4088 1400} 2688 o
Y1 13.349| 13.3489| 5432 117 003 -1796 -102.74 -5325| 0 -5325% 4549 14.004 3549 (s]
X2 1267 1268 1387 23 048 0.39) -84.38 5094/ 0 -58.94 2444 14 1044 (]
¥2 12,158 12158 9351 012 003 1610 100 64 55 94| 0 5994 4094 4.00| 694 Q
X3 s an BBBT 036 005 =11.73 -86.51 -6507 0 =-6507 3144 14.00| 1744 o
*3 14032 14032 9475 218 003 19.40 10417 6507] 0 8507 3911 400 FERR Q
x4 13851 13851 8464/ 018 003 =17.29 =102.07 =68.50| 0 6850 3256 14.00| 1856 o
4 18314 18314 8707, 330 002 =~2283) =107 .61 ~68.50| 0 =68.50 3811 14.00| FLAR Q
x5 18,680 19.889) 97.70 010 002 =20.28] =105.03 =71 89| 0 =1189 3318 1400} 1818 Q
5 23108 23108 89.09) 267 002 =242 =108 89 =1188| 0 =7188 n 14.00| 231 o
X 25951 25951 10003 010 001 2265 107 43 7189 o 7189 3554 1400} 154 Q
A 28.606) 28 606 10084 200 001 ~25.40] -110.17 ~71.88| 0 -7188 3828 14,00, 2428 fa]
x 4518 4518 B48 181 008 =9.24] -94.01 =58 65| 0 =-5865 3436 14.00| 2036 2
¥1 17.308) 17.308| 9658 019 002 =19.23] =104.01 -59 65| [ -59 65 4438 4.00| 3038 Q
X8 6084 G084 B7.50 200 006, =12.00 =96.77 =64.39| 0 =-64.39 3238 14.00| 1839 o
8 18,145 18145 9699 049 00z 1994 104 72 64 33| o 6439 4034 4.00| 634 Q
X8 1,182 11182 9278 078 003 =1601 =100.79 -6811 o -5831 3248 .00 1848 Q
N} 20432 20432 88.02| 214 002, =~2262) =107 40| 6831 0 ~6831 3908 14.00| 2509 o

16L A

r—AL LT, LUK, #A 7 A2, Bl,

22 HAIZE

BIFAR/N—0DF A NRA L b, YT (7.79dB) .
(10.44 dB) O#E LY . LvWwhEWnW=— 0D YT 2Ef 16L EAAY T — xb
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b  ZA 7 A2 FHOAM
Gmﬁyﬂﬁiﬁﬁﬁﬁ%ﬁmwﬁ%Wzgﬁ%W@MuMﬁqu%é
—J7. FM fligefod o 54 #EE 1L 200kHz TH v . #EsEE O FIRE (2.
XBN) 1. 93.0MHz +500kHz CT#H D, ZIUTE Y. GBAS DEFHE & @%75\
AT A2 DIE (300kHz) LLEHDZ L LD, XA T A2 FHITEZ LR 0NE
HIE LT,
(108. 025MHz) — (93. OMHz +0. 5MHz) = 14. 5MHz > > 300kHz (=0. 3MHz)

c ZA 7Bl FHOTE

16L HEADET A FARA > FTO, 350 FM M5 /m 0 B ZETHfEIC &
LRI OWT, # A 7 Bl OfHliA Eh L7z (FM AZEH0E)R & GBAS 1k
BIHONE L T HOWTIZES 11 LRIL), £S5 16 (MR R %2717,

XA 7Bl FHTIE, LTFTOHERE AW T TFHREZHEL T\ 5,

D Trigger [E<HHEW AT LUV E 2B HERN 12U EH B,

© EHEERIZOWT, Cut-of f E<HHEFERASI L~V (B 7o) &

%,

2 15 1ZBWT, ERROIICEEY T 5, 3%01& 6127 TRIE” 7257 A bR
A "B HD, FEROIZEEY T 5 Trigger [HEBX DBOERNWT & X
D, 2TCOTARRA L MIBWTHAELEFTHOEE LW ENSho T,

KZ15 3 R/O MMTRERIZ X DHETFEREOMRR

<(3‘3— NEF-LSHARIBRAOES
DEBRE
N1 NZ N3 Tnl'_r valua TH Triggar value HHERGONE | MA TR0
ELTE L L WL ) i.-g:a[/wl. FM1) (FM3)_[(Fw) (FM2) (FM3) I Cut-off walue FETVCV) If Case nE
[imif o) |dBeiRe )| iR dBm nm dam__[I2{8 2] =is e R Y 1Y L 3f case 20

A -39.49 -41.45 ezei| 298| 33| 397 FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE -133.43 [e]
E -38.14 -5010 -4132 288 | 2338| 3m; | FAasE EALSE FALSE | FALSE | FALsE | FaLsE FALSE FALSE -120.39 (o]
F -36.15 -38.11 -30.33 807 | 984 | 1040 FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE 142 80 o
G 3414 3610 3737 882 | 9591015 | FALSE FALSE FALSE TRUE | FALSE | FALSE FALSE FALSE 13613 o
H 3272 3468 3590| 835| 912| @68 | FALSE FALSE FALSE TRUE | FALSE | FALSE FALSE FALSE 13046 Q
1 -33.10 -3507 -3628 790 | 87| 923| rFALSE EALSE FALSE TRUE | FALSE | FaLSE FALSE FALSE -13025 (o]
] ~35.74 -31m -3892 s582| es9| 775| FAaLsE EALSE FALSE | FALSE | FALsE | FaLsE FALSE FALSE -13193 (o]
3 -36.18 -38.15 -30.36( 423 | 500| 55| FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE -128.48 =}
L -38.14 -4010 -4131) 292| 360| 425| FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE ~130.42 Q
M 4020 4217 4338 258| 335| 38| FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 13558 Q
D 4208 4405 4526( 258 | 335| 38| FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 141 22 o
(] 2557 -5653 -a778( 337 | 414| 40| FALSE EALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE =151.06 (o]
4 -3873 -3669 =3791| 337 | 414| 40| FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE =12154 o
X0 36,66 -3862 -30.84 1179 | 1256 | 1313 | FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE ~152 61 Q
] 3441 3637 3759 1178 | 1256 | 1313 | FALSE FALSE FALSE TRUE | FALSE | FALSE FALSE FALSE 145 85 o
x1 3638 3834 3856 879 | 9856|1012 | FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 14275 o
¥1 -28.36 ~3033 -3154 879 | 956|102 | FALSE EALSE FALSE TRUE TRUE | TRuE TRUE FALSE ~118.70 (o]
x2 -38.3 ~4035 -a186( 656 | 733| 789 | FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE -18207 o
¥z 2864 =300 -8 656 733| 789 | FALSE FALSE FALSE TRUE TRUE | TRUE TRUE FALSE -11282 Q
X3 3951 -4158 -a279 485 | S62| 618 FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE 140 63 Q
¥3 3130 3326 3448 485| 562| 618| FALSE FALSE FALSE TRUE | TRUE | FALSE FALSE FALSE 11569 o
x4 3965 4161 4283 337| 414| 470 | FASE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 136 30 o
4 ~35.90 -3186 -3008 337 | 414| 40| FaLsE FALSE FALSE | FALSE | FALSE | FaLsE FALSE FALSE ~125.06 (o]
X5 -40.55 -4251 -4373 256 | 335| 38| FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE ~136.61 Q
5 ~38.80 -4077 -a198 25| 335| 38| FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE -131.38 o]
X6 418 4386 4507 258| 335| 381 | FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 140 65 Q
Y6 4115 4311 4432 258 | 335| 3m | FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 138 40 o
x7 -39.73 -41.70 -s291 65| 742| 788 | FALSE EALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE ~146.40 (o]
7 -1825 -1621 -17.43 685 | 742| 788 | FALSE FALSE FALSE TRUE TRUE | TRuE TRUE FALSE -60.96 o
X8 -41.75 -4371 -44920 508 585| 641 FALSE FALSE FALSE | FALSE | FALSE | FALSE FALSE FALSE -147.71 Q
8 2831 -3027 -3149 508 | 585| 641| FALSE EALSE FALSE TRUE TRUE | TRUE TRUE FALSE ~107 40 Q
X8 4278 4424 45460 377| 454 50| FALsE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 14539 o
¥8 34 61 36.58| a773] 377| 454| sw| FasE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE 12239 (o]

d %A 7 B2 T
RZIZ, 16L EADKT A RARA > MIX LT, ¥4 7 B2 THWOHIE L SE
Jii U 72 (FM AR 505 R & GBAS 1X(E DALE & HALIZHOWTIIERS 11 EFIL),
H A7 B2 FWTIL, Nmax & WO HIEFBEZFHE L, BiIFKRATNL~LDOR
NEARR DI K TR B A HE L TV DA, £S 16 OFHifER LY, & T

109



DT A RKA L T

BWTHAZ

A OFEIT TN T

k 73))/\73)’) 7Lk—o

KB 16 FMATHERIT K 5 RBEEHE R R

Lo=max(0;0.5(Na-Nref)
S

4.2.418 Type B2

Ei Lstla L= Ei-((LstLa)+L(f)) Lo Na Nmax (108.025-111.975MHz)
HERR HERLAIL (AL TUoTHRABHAR | SHERELAL  (REBeHLR | ZIEMI—DU [GBASLAILGBASLAL - [HELAL e #5E
dBm(ANT) dB (BEHLAIL) B |dBm(Rx in) B a8 dBm(ANT) _|dBm(RX in) dB dB

A -21.90] 0 18 -39.90 0.06 3.00 -71.89 -71.89 12.1 51.96 O
E -20.55 0 18 -38.55 0.06 3.00 -71.89 -71.89 12.1 50.61 o
F -18.56 0 18 -36.56 9.79 3.00 -52.41 -52.41 218 58.36 o
G -16.55 0 18 -3455 9.43 3.00 -53.15 -53.15 21.4 55.98 o
H -15.13 0 18 -33.13 8.72 3.00 -54.55 -54.55 20.7 53.86 o
I -15.52 0 18 -3352 8.04 3.00 -55.91 -55.91 200 53.56 o
J -18.16 0 18 -36.16 492 3.00 -62.16 -62.16 16.9 53.08 o
K -18.60 0 18 -36.60 254 3.00 -66.92 -66.92 145 51.14 (e]
L -20.55 0 18 -38.55 058 3.00 -70.84 -70.84 126 51.13 (e}
M -22.62 0 18 -4062 0.06 3.00 -71.89 -71.89 12.1 52.67 o
D -24.50 0 18 -42.50 0.06 3.00 -71.89 -71.89 12.1 54.55 (e]
B -26.98 0 18 -44.98 1.25 3.00 -69.50 -69.50 13.2 58.23 (e}
c -17.14 0 18 -35.14 1.25 3.00 -69.50 -69.50 13.2 48.39 o
X0 -19.08 0 18 -37.08 13.88 3.00 -44.23 -44.23 25.9 62.96 o
Yo -16.82 0 18 -34.82 13.88 3.00 -44.23 -44.23 259 60.71 o
X1 -18.79 0 18 -36.79 9.38 3.00 -53.25 -53.25 214 58.17 o
Y1 -10.78 0 18 -28.78 9.38 3.00 -53.25 -53.25 214 50.16 (e}
X2 -20.80 0 18 -38.80 6.03 3.00 -59.94 -59.94 18.0 56.83 o
Y2 -11.05 0 18 -29.05 6.03 3.00 -59.94 -59.94 180 47.08 (e]
X3 -22.03 0 18 -40.03 347 3.00 -65.07 -65.07 15.5 55.49 (e}
Y3 -13.71 0 18 -31.71 3.47 3.00 -65.07 -65.07 155 47.18 o
X4 -22.06 0 18 -40.06 1.25 3.00 -69.50 -69.50 13.2 53.31 (e]
Y4 -18.32 0 18 -36.32 1.25 3.00 -69.50 -69.50 132 49.56 (e}
X5 -22.96 0 18 -40.96 0.06 3.00 -71.89 -71.89 121 53.02 (e}
Y5 -21.22 0 18 -39.22 0.06 3.00 -71.89 -71.89 121 51.27 (e]
X6 -2431 0 18 -42.31 0.06 3.00 -71.89 -71.89 121 54.36 (e}
Y6 -2356 0 18 -41.56 0.06 3.00 -71.89 -71.89 121 53.62 o
X7 -22.15 0 18 -40.15 6.17 3.00 -59.65 -59.65 18.2 58.32 (e}
Y7 3.33 0 18 -14.67 6.17 3.00 -59.65 -59.65 182 32.84 o
X8 -24.16 0 18 -42.16 381 3.00 -64.39 -64.39 15.8 57.97 (0]
Y8 -10.72 0 18 -28.72 3.81 3.00 -64.39 -64.39 158 4453 [e}
X9 -24.70 0 18 -42.70 1.85 3.00 -68.31 -68.31 138 56.54 o
Y9 -17.03 0 18 -35.03 1.85 3.00 -68.31 -68.31 138 48.87 o

e GBAS i TRRAEE &
ITU-R M.1841-1 DT A FAKRA L FETEAA L 7 ur—%2H L= THE

2 oOWT, BARENIZ

fEiaE R & P HZEHRIZERE T D GBAS D
HBlrpoi-,

BIIFTLIUV—RA"r—AEL LT HEALTAY Y —D FM

ETHH L, LTORR 17T Ot

EB 1T EREAIAVY —O IMFEHER L P HERICERE
BRETHE R

£ i}
H14TA1
RFIVFZFH)

H14TA2
(FigT+5)

H47B1
(HHEZRFS)

914TB2
(BREMETS)

T—=ZRF AR Y M EERTOTANRA > MIBWTFHS%

R

B35 GBAS D3tHH

BUZENS, PHORBEMEACHITETA ML Y MTERFBLEL.

FMBTEROXO LB TENE (BN=200kHz) &£D. FHiakFaEEO ERME

{FICEZEHIBED(F

(2.5%BN) (¥+500kHz¢R 3. 58 . GBASIRERKEEL (108.25MHz) &
FMETTHOX AR S Do Bt LR (93.5MHz) RE(E300kHZEBZ TS
eHFHELBL.

=AM AN Y M EEETOTANRA > MCBWTFEHERAZETREDE
BOCENS, PHOEREBEACHSIFETAMA S MTRFBLEW.

T—ZRF AN Y M EBETOTANRA Y MIBWTFERMACZETZE0E
BOZENS, PHOFBEBENACHFETAMRA > PTRFBLEW.
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(2) GBAS EFHR3E

BIATOMIZE N NI 27 N Cdh D VOR DAY 77 A%, BERREE R LA
MFRE = 2 H(IZULFRHE STV D,

AR ST 0 (X{EHE ) >50W) 0dBm (1mW) BAF, H.->-60dBe

s AT AFES 0 ~13dBm (50 W) LA, 3iX 70dBc

- 12&{5%E 7] 53dBm (200W) H§TiL, -13dBm (-66dBc) LA F DA%

—J7. GBAS A7V 77 A% 2nd BE 1% 107. 976MHz Db mv & Z AT
13dBm (-65dBc) TH V| & 27 & R BHERR 2 HE 2 5 ITHE - T, fER D
VAT ALATHD EFRVOR ICHRTUMNESHESN TS, (K& 11 21)

GBASHR{E AT T A EVORRIEZ I ITF 2 GBASIE{ER T UTZEVORRIZZTUT 2

VOREE{EL L S _13dRm - -1

'.(I 10 GRASIEAR ) 7 i VIR R 2 a— ‘J.
E o ; s || Do /"1
R o £ \
B Pt R )
- i G __ <:I — \-._“_- ©
© FMpgex T Tasens
PR e
GBASAREEA T 7 ARE : GBASESEF > RIZTUTARE -
ICAO SARPs Table 3.7.3.5-2 ICAO SARPs Table 3.7.3.5-1

K2 11 GBASEERFUT AL VREERTY T RADOHIMK
VOR (IRHEZSFH) & GBAS ((TARZEFH) L I1XBR2A2LH A THHrN, £5 181(C
RTERBY . REEN. EAEEES LIZVOR DTN KE W=D, HITO VOR T
HHATE TR, GBAS DL DOHETHITRZ 620D EE X HILD,

#2218 VOR & GBAS OB DOE

KER | BRNSA—E Bh S B R

VOR 30Hz AM Z &R AM ZEER DA SR IR IE I & B W ER BW
(Typ.Vm=30%) V(©)=Vo+V,, cos(pt) ¥ . BW=2fs=2 X
9960Hz FM ZE5 {BL. VollsX REE, V. BEREE 9960 = 20kHz
(Typ.30%) LEiEmhs 3ERDIBE . IRIBE—V(E. 1.3

E1zt2 3,
BAHELTIK 132517 ERBEELS,

GBAS D8PSK I FAZEER D A R ARIE & F i E R BW
L URILL—:10.5kHz V)=V, sin(at+ei) &, BW=(1+a) X &
FAXRET4)LE: 0206 {BL. URILL—h=16 X

Vol iR EBIE . ¢i:0,m/4,211/4+ - Tr/4 10.5kHz=16.8kHz
MHEERAOEE. ERULDEEENE
WEELEELY,
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2. 3 HEwEFEELED
HLEMETORE R LV  V-Low BOELIA O HERE S 25 4 2L GBAS OHEHICHWT
YN = =y

GBAS #¢ ¥ : ITU-R M. 1841-1 DT E AR h 7 a—LF 2 R A ¥ MIE
W, BEGERIOEEEOT T F 38— v, BE SIS HZEEA~OEANIT
BT, GBAS VWD FIREMEIZ 72 VN B X B D,

GBAS 5T+ : GBAS A 7" U 7 A FLUES | VOR (HAAEI 4277 v e At 3k e 5%
ZFY T AR VRN L& VOR OBIEO LRI S . 2D DR
AT LD GBAS 5T ORIEEMEIZ 2 VN D EE X B D,

— 5. V-Low JiE L GBAS DLW TIE, L FOBH L v | HEE A
Lf:%l*ﬁﬁ?ﬁ J: 5 nﬁ%ﬁ%mh ﬁ 5 — k k L/fk—o

GBAS #¢ ¥ : ITU-R M. 1841-1 THUE L E N TE HF, HIZJL 7 OFDM i&#
BETHOVMALRERETREENAREWN & F/o, PIHZEE T RS LR
WICHOERIEETT D o 5 2 & BT GBAS OREFJE ATV 2 &
5. BNTWREZFEHT 5 2 ERZYTH D,

GBAS 5T : HWHEN S5 2 L2, V-Low (A’ ch) OZ[EH% =
BRRET — 2 3Dtz BN TWRGEZ T2 2 L R% Y TH D,

LI, HLEMETE & OO FEHZ =T,

(1) #iR 1: MAERER & O&/NEREREIC DUV T
2. 2. 4IZBWTITUR M.1841-1 DT A AL k71 —&F A RN
A v MITHE> THEHE L7z FM %D B O GBAS g oL EFE TIE, PH
ZEHEA~D 16L EAIZBIT LT A NRA L FYT BT —ARRA L hE7po
77
6L EAIZBIT D YT E IR AT A U —ROEEEX 1. 178 km TH 523,
HEL LT, HRANA YY) —ICHICEET A2 E L, o, #5F
MINC LD DI Z — U BB L0 G & TO, TEHNEZ 57220k
/NOBERRERRE 2 SR 6D T2,
FRET Lo AT O E IR 2 M2 12 12T,

2 GBAS H#8 Tl : FM fiik « FM Afigefok « =2 X =2 =7 ¢ Jjik /B - e il
15 - EHLE ELEE

Tl
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At
Bitfie

GBASKIET>TTORERT (FIHZEE BE34 RIFT) O/KFILFMS

GBASERAET>TFTOIGFT (BRRANAY)—HIRIE EMSL600m) D/KFILFMS

FRATHERR

HTP

0
18,150

b=

600m
H GBAS ®d=atan(600/18150)=1.89deg
A A
At Bt
(B55) (18.15km)

Heeas :GBASIXEY>TFiBikim 10m
HTP: i BIC B DA ZEHEIHE I UIZGBASRE 7> T FOBE (MSL600m)

DTP:GBASIXET > T FERZEH(CHEEUIZGBASRS 7> 7 F I DRE R
® : GBASKE V> T DS RIAZHEICHERR UL GBASRE 7> T+ O

X2 12 FRATREEOALE BISR

e

FEOFITRIEET MIZH LT ITU-R M. 1841-1 O T A AL 71

—ITHENFHFH R 21T o T R A LU R ISR T,

2 A 7 Al FH O

AT A Tl (R T ATFU) S Z D ATREMED & 2 G & R 3 A RS

Br £H 1912, 2O RHEEZXS 13 1277,

G

fER LY HH A

J1 A4 U —J&32 0. 65km (650m) LA EDBERRES HAVUZ T L7aWER &7 o7,

£219 BHIANG DR L RELOFHERER

LY S —

7K 3 BE Bt (km) ZiRLAIL(dBm) | SEIRL AL (dBm) D/ULtE

17.6 -89.371 -103.6 14.3
17.65 —89.422 -102.8 13.4
17.7 -89.473 -101.9 12.4
17.75 —89.523 -100.9 11.3
17.8 -89.574 -99.7 10.1
17.85 —89.624 -98.4 8.7
17.9 —89.674 -96.8 71
17.95 -89.724 -94.8 5.1
18 —89.774 -92.3 2.6
18.05 -89.824 -88.8 -1.0
18.1 -89.873 -82.8 =7.1
18.15 -89.923 -72 -82.7
18.2 -89.972 -82.8 -7.2
18.25 -90.021 -88.8 -1.2
18.3 -90.070 -92.3 2.3
18.35 -90.119 -948 47
18.4 —90.168 —96.8 6.6
18.45 -90.217 -98.4 8.1
18.5 —90.266 -99.7 9.4
18.55 —90.314 —100.9 10.5
18.6 -90.363 -101.9 115
18.65 -90.411 -102.8 12.4
18.7 -90.459 -103.6 13.2
18.75 -90.507 -104.4 13.9
18.8 —90.555 —105.1 14.5
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HEA DL AL (dBm)

=

GBASSZ{

-110

50

30 eeteee e e

10 i

-10
-30
-50

20

==

-150

X 13

Bl o Lo

b  ZA 7 A2 FHOAM
GBAS 4{F &I %% (108.025MHz) & FM A 58 hi % J&l i 2 o0 45k o1 i ek = FR
(93. 5MHz) R, JAME N HEM TH D 300kHz LU LB TW D728, XA
A2 T (RN T) 13384 L,

C

% A 7 Bl T O
A7 Bl T# FEAZETHTH) 2N D ARENED 5 BT 2 =9 51 5
T, RB20 0BRSS 22T, FHEERLY, HEA AU —JEiL 0. 1km
(100m) LA EDOBERGES HAUX T L7aWRER &7 o7,

10

15

— F S L L (dBm

—— SE WL ~UL (dBm)

50
45

20

GBAS ANTHYi> D FE B (km)
*Orv Q3. BEHEEED/US14L R ZEEH

(108. 025MHz) — (93. OMHz +2. 5 XBN(200kHz) ) =

Type Al

= s % DU=14dB "

25

B HiR D DO FEHE L REBLLOHER R

14. 5MHz

40
35
30
25
20

i 5

10

DULE

>>  300kHz

#2220 A7 Bl QEEK ToOHEKERE (BLI : dBm)

(HIEBMH]I(TBLO : TriggerfE(2f) <IHERANDLAIL (BEOTIV) ERZE6EEN 1 DU EHB.
H14TB1@ : ERUEBICDOWVT. cutofffiE <IHZERANDLAIL (FEEBOTI) 23,

flegd —wikVHGX 93.0MH z ALRGX 91.6MH z TBS5>#4 90.5MH z

(km) |TriggerfB(2f) | Cutofffid |IhZERANLAI |TriggerfB(2f)| CutoffiE |WHZEAFLAI (TriggerfB(2f)| CutofffE |[WHZBRASDLAIL
18.05 -1.4 -34.5 -4.0 -0.6 -33.7 -5.7 -0.1 -33.1 -7.0
18.10 -1.4 -34.5 2.0 -0.6 -33.7 0.3 -0.1 -33.1 -1.0
18.15 -1.4 -34.5 77.6 -0.7 -33.7 75.9 -0.1 =331 74.6
18.20 -1.4 -34.5 2.0 -0.7 -33.7 0.3 -0.1 -33.1 -1.0
18.25 -1.4 -34.5 -4.0 -0.7 -33.7 -5.7 -0.1 -33.1 -7.0
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*x2 21

A4TBLQ : £HEERFBICDNT. cutofffE <ih

247 Bl (3K TOHEMER (BWAL : dBm)

(HIEEH]F1TB1O : TriggerfB(3f) <WHERADLAL (FBEOLI) ERZHERBN 12U EHD,

FRADNL (BEEOTIL) 85,

Zwiky % 93.0MH z

PEE ALRGE 91.6MH z TBS5>%4 90.5MH z

(km) |Triggerfl(3f) | Cutoffi@ |IhERAILAI |TriggerfB(3f)| CutofffE | hERASILAIL TriggerfB(3f)| Cutoffi [IHZEATILAIL
18.05 6.8 -34.5 -4.0 -2.6 -33.7 -5.7 -2.1 -33.1 -7.0
18.10 -3.4 -34.5 2.0 -2.6 -33.7 0.3 -2.1 -33.1 -1.0
18.15 -3.4 -34.5 77.6 -2.7 -33.7 75.9 -2.1 -33.1 74.6
18.20 -3.4 -34.5 2.0 -2.7 -33.7 0.3 -2.1 -33.1 -1.0
18.25 6.7 -34.5 -4.0 2.6 -33.7 -5.7 -2.1 -33.1 -7.0

K522 FA7Bl (2L -3 AL TOFERR (BAL : dBm)

(HEEMH]F1TB1O : ¥IEERE> 0 BEOTI) ER2MXEN 1 DU EHB,
54TB1@ : DEXBTHIERRE> 0 (BEOUIL) 83,

? 2EEOBE SEEEDIBE
EERE (km) 93.0MHz/91.6MHz 93.0MH z/90.5MHz 91.6MHz/90.5MH z 93.0MHz/91.6MHz/90.5MHz
18.05 -10.4 -12.2 -15.6 -8.1
18.10 7.7 5.9 2.5 10.0
18.15 234.7 232.8 229.4 236.9
18.20 7.8 6.0 2.6 10.1
18.25 -10.2 -12.0 -15.4 -7.9
d #A 7 B2 THOIEE
2 A7 B2 T (REMETH) N 508D H 55T 2~ 5 AR R

N

23 |29,

At

e & 0. FOL AL A Y — il

DEERRD DT TP LIRWAER L o7,

(HIEZEF]

#2223 XA B2 CTOHERKE (B : dBm)

Nmax <Ih=ZE

GBAS T IR I 5T AR

BARDLANIL (FEEotl)

0. 05km (50m) LA k-

GBASF/I(108.025MHz~111.975MHz)
BBt (km) 93.0MHz 91.6MHz 90.5MHz
Nmax IHEBRAALANL Nmax WERAALAIL Nmax IHEBRAALANL
18.1 15.0 2.0 15.0 0.3 15.0 -1.0
18.15 15.0 77.6 15.0 75.9 15.0 74.6
18.2 15.0 2.0 15.0 0.3 15.0 -1.0
GBAS_FAIF13(CBE I 25T EFER
GBAS_1(112.000MHz~117.975MHz)
2Bt (km) 93.0MHz 91.6MHz 90.5MHz
Nmax IHEREA LA Nmax WHERATILANIL Nmax IHERAILANN
18.1 15.0 2.0 15.0 0.3 15.0 -1.0
18.15 15.0 77.6 15.0 75.9 15.0 74.6
18.2 15.0 2.0 15.0 0.3 15.0 -1.0

b A7 A 6 Z A7 B2 FETD
FEHITH Y . TEHNEZ S 20V OBERRIREEL 650m & 72> 7=,
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(2) fR2 : BARIECTHR L THHAEREREIZOWT

ENREEDOWN, GBAS # T OIREETxG & T 2 AL T OMAEHOHED
T Z T o 70, TR, GBAS JEEIT T < FHAZEFFEL £ U 5 Al Rett 0 &
LR ER B O AT E£S 24 1TRT,

K224 MHEERFARZAEC S KD D 5 BEEAEEOHBEYE

B R FMBG%E FM%ﬁ?‘EE&ZiE V-Low (B-ch) V-Low (A’-ch)
ORI WL (H) L (L (H) ) (H)

FMARi% 76.10  89.90  62.30 103.70------

FMABS A% 9000 9490 s7.30 1370 ssi0 oo | GGG
V-Low (B-ch) 99.34 103.24 48.96 130.37  76.76 116.47  99.34 107.14
V-Low (A'-ch) 103.48 107.38  44.82 138.66  72.62 124.76  91.29 115.42 99.58 111.28

HEZROEHIEDE

1 kUi, GBAS RE{EEIEL (108, 025MHz~117. 950MHz) AEHEN TS (HEOH D) bLOEIET,
H 2 BENVOHRMES LY T E UCUUNICRT, VNI AL E TTHE)
FM 3%/ FM iSRG
(L) 57.3MHz=2X76.1 (FM Bk ME (L)) —94.9 (AMA5ERGEE B (H)
(H)113. TMHz=2%94.9 (FMAHZeRoxEBE (H) —76.1 (FM kA% (L))
FM %/ V-Low (B ch) :
(L) 48.96MHz=2X76.1 (FM MRt/@%k (L)) —103.24 ( V-Low (B-ch) J&%k (1))
(H) 130. 37MHz=2X103.24 (V-Low (B ch) J&¥# (H)) —76.1 (FMBikEM%k (L))
V-Low (A’ ch) /" V-Low (B ch) :
(L) 91.29MHz=2x99.34 (V-Low (B ch) (L)) —107.38 (V-Low (A" ch) (H))
(H) 115. 42MHz=2 X 107. 38 (V-Low (A’ ch) (H)) —99.34 (V-Low (B ch) (L))
V-Low (A’ ch) / V-Low (A’ ch) :
(L) 99.58MHz=2X103.48 (V-Low (A’ ch) (L)) —107.38 (V-Low (A’ ch) (H))

() 111. 28MHz=2X107.38 (V-Low (A’ ch) (H)) —103.48 (V-Low (B ch) (L))

£ 24 LO'2. 2. 41ZBWTHE LZENOEE e PN sk /R B3
% GBAS ZAEHE T h/«/v (26kHz F ¥ RV XU —) XV GBAS Z{EH&IZHH
AERTHOMEER SV | ENMRGE (GBAS #i T RGE) OXxI5 & F &\ O
WAE O E L TICRT,

GBAS EEEMEICHK bIT< . ZEL UL E W V-Low (A’ ch) [FL DA
BhEN, U—ARNTr—ATHAHT=8, V-Low (A’ ch) & V-Low (A’ ch) O
HE DI X DMHAZLERTHORGEE EET 5,

v R EZE SRS DS GBAS 1515 JE W s & 54575 108. 000MHz~ 111. 28MHz T7
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— A2 ET D,

v'V-Low (A’ ch) & V-Low (B ch) OfAADHITONTIL, B ch OJEH %
1L V-Low (A’ ch) (Zk~_"T GBAS JEEH M OB CTWD Z & KON
V-Low BEHET v LI (A’ ch & B ch) OIRERFEIIZ-21dB &72~>T
P RS 66dBu V/m (-52dBm) (ZXf LT, &9 —HDF v R/LD
BEFUTHA TS 87dBu V/m (-31dBm) & 32 EUE (AR 21 4FE  1HHE
EFHRDERFEEM 2023 5 THE L AT HIZBT 2 B0 O,
WA < AV TF AT o TSRO R Y| 5%k
PP COERE L~ BMEN T2, V-Low (A ch) [FI-EOMAA DM
AETHITH D,

« V-Low (A’ ch) & FMMHZEH0E « FM R ORLA S HHIZ D>V TR, £ b GBAS
BEEEERIZELS . 2OZEL-ULOEW M #ieiiat (= R ik
93. OMHz) DOfLAHHE TET 5,

VA ZSFFEA GBAS 1E[E R S & 925 113.956 MHz ~118. 000MHz
(%) TT—FENET D,
(%) V-Low (A" ch) & FMAHZERGE (= AR HGE © 93. 0MHz) DAH A ZSTRFEANIE AT D Ja I EHT
f1>12 & LIRS N D AZEHRE £ mod DEBEIE, fmod=f1X2—2 THY, ZD f mod
25 GBAS JEI MU (108~118MHz) TIHAET D56, MHALMOENR L L L REEYR H 5,
f1=V-Low AW %k, f2=FMAH7EME (= v AR Hk : 93.0MHz) & L7236,
V-Low ® A’ ch JA¥$k f1=105.428MH z , BW=3.9MHz &35 &
V-Low D bRV EHEL £1(L) =f1—3.9/2=103. 478MHz
V-Low D b i\ VA £1(H) =£1+3.9/2=107. 378MHz
—J7, = RUMEEIE, 93. 0MHz (BW=200kHz THAFKD 7= HHME) L.,
£2=93. 0MHz
FHAZPRIE, T2Xf2—f1H) ~ 2Xf2—f1(0)] & T2Xf1I(L) —f2 ~ 2Xf1H) —f2] DOFHEN
TRD LI, 2BWEETHAETH, 2D 5 5, GBAS FIEECH ICA D EAREIL. BHEMTHY |
UFOHFEIZLVRED,
113.956 MHz (= 2X103.478MHz—93. OMHz) ~121. 756MHz (= 2X107. 378MHz—93. OMHz)

X~ C. GBAS JEuEkE (108~118MHz) ICE/A2 D DL, 113.956 MHz ~118. 000MHz & 72 %,

VM fisEiE & FM RO A bEIc oW TiL, FElAagd b hFn
GBAS B Earicir <, Ho, ZE LR E W=, V-Low (A’ ch)
& M E=HGE DA T DOMIE T+ TH 5,
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3 BN
3. 1 ERRIIOWME

2 OFLEMEIFER LV . BNREETIX, GBAS ~D# T, GBAS /& D H-F-4
IR DUL T ORGEEITH Z & & LT,

GBAS #% T ¥##aE  (V-Low A%i%)

V-Low OB D AT U T Z3EH « I IEHIZ L D GBAS ZEHE~DF
P, KO\ V-Low (A7 ch) [FI-EIC K % GBAS SR~ H AT T OBE
GBAS TV IRAE  (FM A 2155 + V-Low Hi3%)

FM 2 T8 +V—Low ST & 7 GBAS %2 (e~ 4 FL ST F ¥ Bt
GBAS G- T-HAIE

GBAS XEIEHEMN DD AT Y 7 AFeht « HHRAFEHNT K B V-Low ZIEH~DT
P IRGIE

LU T IZBREONE Z T,

3. 2 EBRRIFIE
3. 2. 1GBAS #{TFHHREE (V-Low FiE)
(1) AR

AW & L TOGBASEH L iFEW & L TD V-Low (& %% GBAS Z{5H4(C
AT L V-Low (5 DFFE L~V 25T 5, V-Low 8 5 DFFAR L~V
GBAS EHJE WA D & V-Low ERBGEIEE CTod S GBAS JE %L 108. 025MHz
DIEA>, 117.950MHz & TP GBAS i JE R HIZIB VT, V-Low 560D
AT YT AFEG « HIANIFEEH 02 6 DT WO V-Low 155 (A* ch) [FALiZ
KO BEEM T O EL ER'ICIET D,

F7-. V-Low [EBDFHFRL~ULIL GBAS A L~LIC K-> THELRD
AREMERNH D Z Enb, MBW LNV EHRIFE ER LS ER E L To
V-Low E R L XANBED LB T 200 bbby TRET 5, 7235,
FRFE T FI 3% GBAS SZ{E M5 13 2 HEFE : GBAS 5213448 (X) . GBAS ZIE# (Y) %
Mz,
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(2) HRBRARHX

ABCRIEX 2 X2 14 12,

Ko DR A2 RS 25 1TRT,

GPS RX
(1pps)
DATA GEN
pPC f INTA—R2 E——
INT I —
SMA f
' 4
GBAS TX 204048 pei SMA S
D=-1dBmB¥(£40dB I BNC
ATTESVG
’/7 INTA—H6 comMB ATT DC GBAS RX
V—LJFOW S I\TA—45 6dB —
FHR S EcA
14 PC
: e
GBASX{EEIEENC
T 1 )LD Rz A%
INGA—H1 2ARPF
XEEHEEIRIZIE NE LTS 2 — .
) " :?P)T';j‘rb? NT=A=5
M2 14 RECRHEK : GBAS B ¥ EE (V-Low Hik)
£2 26 RBERSE—R
No JUE A—T]— IS
1 | ARGSLTFSAF— Agilent 8563EC
2 |®RIbD—=0TFSA4H— HP 8752C
3 [/AT7—2—% HP 435B
4 |"T—toH HP 8481A
5 |ExEE=ES HRS AT-406(40)
6 |EEm=ER BASEE&EA & FA-N-30120
7 |BER=S WEINSCHEL 49-40-43
8 |ArAtkkEs HP 778D
EE JFW 50BR-017
10 |/vFI741L% WACO WP-529A-2-SP40052
11 |#E%H T T-PAD Z-164A
12 |#EG% Minicircuits Z/FSC-2-1
13 |V-Low SG EEXAESH MSD7000A
14 |GBAS#%{z8 Telerad EM-9009A
15 |GBASZIEH# — ZEHX), ZEH(Y)
16 |FM SG Agilent N1583A
17 [RARONSLT 544 — Keysight N9020A
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XE 14 1ZBITHERXTA—=ZONFIZLLTO®EY TH D,

v RXT A—=H41 (V-Low (BiEHK) L)L)
W EW L~UL i, 1dB Step & L7= MFR (Message Failure Rate) = 1/1000
UTDREERICHER2~3 R ET D, REDOIZOITIL, FFRR &R
AFRD 2 FU EEZBET 5,
elZ L, BB L~ (NT A—F 3) ITRT DB EFR L~V O KE
E. RBRE CEITEORAL-VL (%1) # ERELTEMTLHD
LT %,
(% 1) V-Low SGIZHWTiL, V-Low SG AT DR AME+13dBm (GBAS 2S5 HEA F1i L~V 1T iR BRER
BIZX W EDD), V-Low EEHEICEH W TIE, GBAS ZEHDFFRAS LU D+15dBm % fie KfE &
ERCE

v RT A= 2 (GBAS &R (FEElE) A%

GBAS JE# %1%, ICAO Annex10 3.7.3.5.4.1 THAI SN TWBJEEEDO T
F(108.025MHz) . EFR (117.950MHz) . M ONILS & DI HHELE X 41T
WD RO (112. 050MHz) . 3 M DIED, TH L~V N LT 5
REEIZ LT JBEEOAF 10 SRRE LT 5,

v RXZA—%3 (GBAS A L)
-87dBm, -81dBm, -72dBm, —1dBm

-87dBm : RTCA DO-245A 3. 3. 2. 1 IH THIE D VDB A EH D A= 15 1
JVIE
~72dBm : RTCA D0-245A Appendix D.5. Table D-12 @ AIL(Aircraft
Implementation Loss)=0dB & L7= A )L~
-81dBm : HfEZ{E L~ L ~-T72dBm O FRME (LUt 1:4 :8=-
87dBm : —81dBm : =72 dBm)
~1dBm : RTCA DO-245A 3.3.2. 1 TH THE DR KZEHA T L~IUE

v X5 XA —x 4 (GBAS Z{EHE)
GBAS 3z {5#% (X) . GBAS & {5#% (Y) @ 2 #fi

v RXFxA—=%5 (V-Low (WHEW) 1E(E5H)
V-Low SG, V-Low SG+Notch Filter®, V-Low &[4

3 GBAS A& & Al — A TR 7Y 7 AfrEZ HRY L LT, Notch Filter Zi8017
50
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v T 2—%6 (V-Low (5EN) EHE)
B, SiFF Al e SN TV D V-Low A %% A° ch (105. 428571MHz)
BREARLTDH, 72720, RXT A= 5MN V-Low SC &= THIRE LI=HEIC
BN TIE, BRI T STV % Ach (105, 571429MHz) (229U C
HeE L LTHEmMT S,

MGBAS DFFR LG ER L~V DERIZONT

R ER L~V OEFRE LTI, RTCADO-245 1IZHBF 5V v 7 "V = v b
K& N RTCA DO-253C 2. 2.5 THICEH#H STV D . R AE (2R FE f5-87dBm D
EETEH D MFR 23 1/1000 LT DAL EF % (S5 AL-87dBm L2 MFR=10" LA
TOWER L~ (dB) R ER L~V EEET D), B, AvE—URIR
222 31 MR ET D,

(3) #HBRFIE

(D GBAS J&¥ %, 108. 025MHz & L, DATAGENPC L W ¥ X —F — X 34 &
H GBAS LMD OAT LI (D) A3 GBAS ZZ 5HE A 115 CT-87dBm & 725 X
912 VAR ATT #3344 %, 7235, GBAS EEHEDIXEMIMEIL, 16Hz &4 %,

@ GBAS ZEHED T v > VA X [RIAEIZ 108. 025MHz (24>, GBAS %1{E
WD DT —ZNIELLS ZESIND Z LEEMRTDH, 72, MFR23” 07 T

b5 L BT D,
e : GBAS @ IMSG I%., 1000 (msg)/16Hz =62. 5 FC 1000 A vt — & 73
%o

® Wiz, WEW (V-Low) OJEWHE A 105. 428571MHz (A ch : HURUHO% B
#) & L TVATT % 1dB BN TRIZ & MFR=0 @ L)L & MFR=1/1000 ™
HER LV ERET D,

PLEA, k5L 354 GBAS Ak L CEMmT 5,

723, MFR= 1/1000 Z5HlIF 572D MBE L 72D A v — %%, 10, 000
AvbE—UEEEFELTIS AvE—VLFORY THIUZRA, 16 A vk
— VU EDRY THNET =4 &4 5,

(23%) RTCA-D0253C DLLFOHMKIZ L D,
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25213 Statistical Sample Size and Pass/Fail Criteria

For each and every test condition that mvolves determining the message failure
rate of the VDB receiver subsystem, the VDB Message/Signal Generator shall
[LAAS-209] transmit 10,000 application data messages in accordance with
Section 2.5.2.1.2. The pass/fail criteria for a given test shall [L44S5-210] be
determined using the following criteria:

a) If fifteen (15) or less messages are failed (lost by the VDB receiver
subsystem or do not pass CRC), then the VDB receiver subsystem passes
the current test. This 1s equal to a measured MFR of 0.15%.

b) If sixteen (16) or more messages are failed (lost by the VDB recerver
subsystem or do not pass CRC), then the VDB receiver subsystem fails
the current test. This 1s equal to a measured MFR of 0.16%.

3. 2. 2 GBAS T HHEE (FM #H5SHux +V-Low BiX)
(1) AR

ARGEETIE, 2. 3 (2) THE L7258 DN, V-Low itk (A” ch)
& PMASERE (= AR Bk : 93. 0MHz) OfAEPEIZ XL 5, GBAS 2 {5
SO AL OB L RGET 5D ThH 5,

FM i3k i Z RANE T A5 &, ZF0ME 515 O (k15 5) & L, £72 GBAS
ZAGREPNTS CHE AL TR &2 B S/ 5 72 DI SG ) L i3+20dBm - (GBAS
ZAEHEYE TH11. 3dBm) & T 5, ZDORMDE & GBAS A L~ /L-87dBm I
D V-Low [ 5 DFFE L)L & iR T %, GBAS AL % -87dBm & 5 DI,
IR ZERETHH 2 & &, V-Low SC DS L~UL 3 KAl (+13dBm) % 4R
ZTRHMECE DLV ET B0 TH D,

2B, M ERIICRAL TS SG & V-Low SG DIE S HNTIZAT Y 7 AD
WL S)72 < T 7=, Notch Filter L CTAST 5,

7B, MEE T T 5 GBAS Z{ERE1%. 3. 2. 1 L[RERIC, 284FE : GBAS
ZAEHE (X) . GBAS ZEHE(Y) Z MWz,

(2) #HEBRHZEX
R R A XS 15 1277 (BEERO—E 2oV TIEFES 25 LHL),
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DATAGEN | < >
PC
- Sx—%2
/ MHEEFANFESNDFEFRHIE.
ATT VAR 113.956~121.756MHz
GBAS TX -
(20+40dB) ATT
D=-87dBm
GBAS:{ERK 3
coLsmEsERE | SOVB be GBAS-RX
SG COMB [— Notch Filter 4‘
F—RINE
93MHz PC
+20dBm(max) ]

% GBASZEHT+11.3dBm ANTT
V-LOW

R
R P JNT—%—5

JASA—H1 7ISAY
+13dBm(max)

X2 15 HEBCRMK : GBAS R THRRAE (FM 522 + V-Low %)

X2 15128 5K/3F A—Z ONFIFLLTOEY ThH D,
v XTI x—%1 (V-Low (WHEWK) L)L)
3. 2. 1+,
v RT A= 2 (GBAS &R (FEElE) A%
GBAS JElJ %%, 3. 2. 1 OXRENEHMON, HAZLZFTHDOLER WL T
A5 PIRfE (108.025MHz) ZEefUR A DORELZ =T 5 & T
9% 113. 956MHz LLiE O JE S & T 5,

(3) #HBRFIE
3. 2. 1LFL,

123



3. 2. 3 GBAS EFHHREE
(1) AR

GBAS i&{EHE0Y V-Low ZEH4IZ5- 2 2 T EZ RGET 5,

AL & LT V-Low (ISDB-TSB) {54 % SG tHi/1& LT V-Low ZAEHEICA
L. WIEB TH S GBAS FEHEDOFFA L~V 25 %5, 72, GBAS {5+
DFFEE L~V d, GBAS & JEIE D & V-Low A EGI 15 T o %5 GBAS K
$108. 025MHz D1EH>, 117. 950Hz F£ T GBAS & E B DOEWIC L 5 R
LUL & EBIICHIE L, V-Low ~DEELZHET D,

V-Low ZfEHE~D AT LIV B ONTFHFFA L~UZ D TIE, ARIB STD-
B30 1.3 hRD 5. 2. 2 Wi FMELLOWPE K 5. 3 VHF #2 G HT =2 —F —H D
Fefk THPgk2) ICED2 bDET 5,

72 B, MAETHEH T 5 V-Low Z{5H% (% 3 #EFE : V-Low (5% (A) . V-Low %%
{51 (B) . V-Low {58 (C) 2 H\ 7=,

(2) #HEBRHZEX
AR AHX 22 16 12, HasD—E A2 RS 25 1R T,

DATA GEN
PC
1$5A—A52 1$54—41
GBAS TX @odB | | ATT
[
-
CoVB o o s V-LOW RX
V-LOW SG
2KPF BERETEE
105.428571MHz A- ch NTA—43
Ry D=2 .
PFSAF INI=X=5

X2 16 BRI : GBAS 5T HHRGE
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x2 256 HBRER R

No |HIE#s A—T1— /T aA e
1 [RROMSLT7FS19— Agilent 8563EC
2 |RurT—HF7FS51H— HP 8752C
3 [\ —A—% HP 4358
4 |"o—ty HP 8481A
5 |BEER=ESH HRS AT-406(40)
6 |EEm=ES BASEE&KXE+ FA-N-30120
7 |BER=EE WEINSCHEL 49-40-43
8 |AmHKEE HP 778D
9 |AIZEEE=ES JFW 50BR-017
10 |#& T) T-PAD Z-164A
11 |[V—Low SG : A&t MSD7000A
12 |GBAS#%/ER Telerad EM-9009A
13 |V-LowSHE#(A) - -
14 |V-LowR{EH#(B) — —
15 |v-Low 1‘1&((:) B — =
16 [S0QeT75Q% STACK BNC(J)-BNC75(P)
17 BEREEIITE“‘)’?’U VIP
18 |BEREIEIHFK NTT docomo

v

v

v

X2 16 |
/\7)“—5’ 1 (GBAS

IHER L ~L 1T, 1dB Step & L7 BER=2X 10 LA T O T L~V D KA
PRI 5, 7B, mARAJIE. V-Low

(W ER) LUL)

BITLENRTA=ZORNFIILUTOEY ThH D,

RN~ L 45, fHL, &

2T AR AR OBAIE. LA ERLICTIFESA L BT REE L
D 2 HE Z BT 5,
T A—=%2 (GBAS (Bhd) A

GBAS JE %1%, ICAO Annex10 3.7.3.5.4.1 THAI SN TWABJEEEO T
[ (108.025MHz) ., EBR (117.950MHz) . M ONILS & dLfHHHETE X T
WD HIOJE S (112, 050MHz) . 3 M DIED, T L~ UEREDN LT 5
REBIC LA B O 10 SRRE LT 5,

RF A —%3 (V-Low (FHELP) L)
~15dBm, —65dBm @ 2 f5 X 3% (ARIB STD-B30, 5. 2.2 W5=EHE O RIEIZ

S < H)

v

INT A =424 (V-Low 5Z1{E#%)
V-Low A58 (A), (B), (C) ® 3 kfd
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SEV-Low OFFRIEW L ~ULDEFRIZOWNT

TR EWR L~V DEFHE LTIE, V-Low ZEHEA LI L ~L-65dBm B &
2SOV ETIEOFFART S BER =2X10" @i &4 %, ([ARIB STD-B30
5.2. 2 WiEMELLORE] L)

— 12 BER ORIEIZIVTIE, BER OHET D 10 fFDE %2 AT L THIET
HZEXV 2X10'DEAIE, 1/(2X10Y) x10=5X10" bit OF—& ASi¥ L
T 5,

*V-Low ORIETF ¥ > RO T
V-Low IFEEIIL., MBS 1TITRT I3 D2DOF ¥ RN LRER SN TE
D, ZD 1 F ¥, 3Seg DJEEE N BRI TND, ARRRFEIZHBNT
I, NI A=FZ 3RO AIZEEL T, BUEHEL TS THIH 3seg) &, BUfE
WX TETF ¥ o RV & 725 TS GBAS JE B T i & IT\V T BT 3seg] D4 %
IZOWTHIEZIT 9,

V-Low3ix{E %

: > Elig
A
| | | J
| | Y
Frox )l Frox )l Fyox )l
WEMETER BREMATHER FRERT2
(t& LR oJREM L)
(t& LR

X% 17 V-Low F¥ R » B A NERR

(3) #HABRFIE
O V-Low JEHEIT A’ ch & L, AL (D) 7 V-Low ZAEHEA J18m T/NT A
— X 3DOfEL 725 X 512 V-Low SC DS L~ L Z Gk 5,
EFEF1X. MPEG2 TS 77 A /v (EEFLELU 145M7T—%) %SG
LUK ITHAESE S,
@ V-Low ZZEHD T ¥ o FVERE L [FREIZ A’ ch IZHDE, SChHDT
—ANELLZEFEIND Z & E2MHRT 5,
@ Wiz, WiEW (GBAS) D&% A 108. 025MHz & L T VATT % 1dB Hifiz T
A[ZE S BER=2X 10" LU F O ER L~V O KMEZRIET 5,
VL E% . V-Low H[H] 3seg. AT 3seg (2%t L CEEd 5,
X B HEW LUV, WEDRRGEE TS V-Low ZERICAT LTEFEROH
L RME (+10dBm) % B[R E L7~
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3. 3 EBNBRIHER
3. 2 THIE LT-MEEFIEICHE » THEM L - HarkE 2 LT IoRT,

3. 3. 1 GBAS#TFHHREE (V-Low Fix)
(1) V-Low SGC DHH
D EPRERE L L C V-Low SG (A’ ch) ZHW/=HAE D, 4 GBAS i L
~JL (-87dBm, -81dBm, —72dBm) (21T 5. GBAS Z{EH% (X), (V) DFRL
ER LNV OREREZKZ 1812, REHOERZNS 19 1277,

GRASE BB () V-Low2GRASTF L <L {dB) GRASHER BB (Y] V-Low>GBAST 3L )L {dB)
LS ARRE
RS 07
10 -. T
T e = -
Y " 5
§ — < ]
. i ——GEASE
- o - x
T
1 : 1 110 1 1
M B[ MH )

X 18 FARWERK L~ (V-Low SG)

GBASSR{EHE (X)V-Low > GRASEREE L~ JL(d8) GBASE{EH#R (V) V-Low->GEASTRIEL ~ L (dB)

100
120 106 108 114 112 114 116

X219 4R#Lk (V-Low SG)

ZER X)), (V)& I, GBAS JE W% 108.025MHz A H - & HHE<
112. 050MHz LLEIXIFIEE D LW rEE R Lz, £7-. ZEH N I
AR (X) & bl LT 3~5dB M FHHEREN B WS R & e o 72,

(2) V-Low SG+ Notch Filter &
TG TR » L C V-Low SG+Notch Filter (A’ ch) ZAWT=HE D,
% GBAS 75z L ~JL (-87dBm, -72dBm) 2351 5. GBAS ZEHE(X), (V)
DORFELLOFER 2 X2 20 12737, (D72 DIZ V-Low SGC DFEREE D
HTRT)
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GBASHE (B (%) V-Low SG+Notch Filter = GBAS fRHIL-~<JL{dB) GBASSE{EHR(Y) V-Low 5G+Notch S>GBASERHE L~ )L(dB)

a =
2 N
b
i = \,
ol — A —— B o
™~ N
i T— \__

B aH)

X% 20 f##Lt (V-Low SG+Notch Filter)

GBAS J&EIM % 112.050~117. 950MHz 23\ Tid, THIE BRFUE D 1 %%
+8. 6dBm Td > T H-80dB LA FORGELLDE LN LR Lo T2,

—J77C. GBAS JE# %5 108. 025~112. 050MHz (23BN TlL, SZIEMEZ & I24r
PEDOBEWREOND & & BT, MER LIV KD IRGELRN R Y | W
W LR E DT ERGEIIE LT DR R & Fe o7, AL V-Low SG D
BEIZIR e WE W Th 5,

ZOREREZT T, WIS ER VL B BB CE 2 TR O LRFELL D
AL Z MR LT R X2 21 12T,

GEASR(EMX) V-Low SGFFELLEEL-RED coas fREL-~<iLida) GRASEEE(Y) v-low SGTFEEL<LEEL-RED cRAS L)L {d8)
I Us +8 7d
3 Us +4dr
20 TAEZREOF LS AAEZRIROFEES Low § U= 0cBm
) <111.28MHz <111.28MHz —Vtows 4308
i i
1 ; 1
SO 1 2 !
| | " -, |
[} \"-H-.L
= . VR Y
I = L —| i ~—F = —
1

110.00¢ 112,000 114.00¢ 116.0¢ 118.00 120,000 112
R

X% 21 {£#k (V-Low SG+Notch Filter /THEWH L N EEH)

GBAS J& e #5 108. 025~112. 050MHz 1235\ CRIEEIC , IH =W L~ L D ZE4L,
(2 U TR I A BN T 25 3 & 72 o 72, V-Low SG DFEITIZ R S 7e
M THDH & XV, Notch Filter ##il2 K 5 V-Low SGC D AT U 7 Ak,
SR BV A, OFDM @15 CTd 5 V-Low HURIZ L 2 M AT
BAEL LT D EEZBND,

(3) V-Low EEEEDIGE
W E R & L C V-Low X(EEM (A’ ch) ZHW=HA D, £ GBAS v
YL~ (-87dBm, -72dBm) (2T 5. GBAS Z 58 (X), (V) Dif#Lbod
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FERZ S 22 127 T, G 7=91Z V-Low SC OFEHE & S Tr1)

GBASSR{EHE (X) cBASERMEL-~JL(dB) GEASZAE B (V) V-low=>GEASIRHI L~ L dB)

B0
%.*
- Tadbe

g™ \ 7o
H .78 4
. A
- \ 032

B0 Vi L1

a0 \\

73 \HH "

100

1 112 120
3 BV

X222 PR (V-Low 55 5EHE)

ZEHE(X) &2 EHE(Y) ZHERIC B W TR, sz 38 (V) omtT#rEse
MBWRER L7057, 7=, V-Low SGtNotch Filter ®OFE & [FERIC . GBAS
JEW L 112, 050~117. 950MHz (28R TiX-80dB LA F DILELL N SFH D &
& 12, GBAS JE %% 108. 025~112. 050MHz (2T, A L~z &
ORELL N2 | AR LUV EOIE EREIIIS LT O RER L e o
77

(1% 23 12558 OO 12 B L T L~ L B B T 2 ToRF D IRGE
oAb E RT,

GBASE{EHE (X) GBASEREEL ~JL(dB)

-10
0 EEEEOT LS
-30 - §11128MHZ
40 b, i
= 50
é 60
ok
% o
80
100
110
106 120

FRER(MH)

X% 23 fR#E (V-Low XEEE PHHER L ~NVEEFE)

V-Low SG+Notch Filter D#i& & [RIAEIZ. GBAS J& K% 108. 025~
112. 050MHz |23\ T I EH L~UL O ZEAVITIE U TIRE I E B3 5 5 R
L7 V-Low HIRIZ L A AL THOEELZ 2 515,
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2%
2 L LT, V-Low 2% Ach D36, KON, GBAS A LB DN i K EHEA T
L~V DBEIT DWW THGEEE T - 72,

(4)

a V-Low (A ch) OE

BEWAERE S LC V-Low SG (A ch) ZHW=HED, £ GBAS K L
~JL (-87dBm, -81dBm, —72dBm) (21T 5. GBAS Z{EH% (X), (V) DAY
ER LNV OFRERER S 24 12, (REHOFRERZXNS 25 (277, £2RE

DA ch DYE & OXFHRIRZ M2 26 1277,

GBAST{EHE (%) V-Low Ach->GBAST HFL-~L)1-(dB)

GBASSE{BHR (Y) V-Low Ach-)GBASTF H L~ JL(dB)

sG-S LR
HEAM 05
0 0 -
10 — = -10
3 =
¢ 20 L — - i W -0
3 g . 3
" P 5 kil
-3 ach B30
E = S
i B
B0
106 108 110 112 114 116 118 120 106 110 112 114 116
B BRI (M) [ E- ¢ ALTH]
I >
M2 24 FRYGFBE V-~V (V-Low SG: A ch)
GBASEAE 8 (X)V-Low Ach->GBASER L -~ JL(dB) GBASE{RH#E (V) V-Low>GBASERNEL-~ )L (dB)
50 50
+-Ach V-Low SG D= -87dBm
55 -55
——Ach V-Low 5G D= -81dBm
60 i +Ach V-Low 56 Dw -72dBm 60
e
w ——— H = =
‘_' - * “’:‘_“4..___;__
z 70 g 70 eyt uvene m
= = s - L LAET
o
L 80
85 85
-90 -50
a5 a5
-100 -100
106 108 1 12 114 116 118 120 106 108 110 12 114 116 118 120
R (MK R (MK
%25 {RE#ELL (V-Low SG: A ch)
GBASZ{EH##(X) Viow->GBAS{RE L~ JL(dB) GBASZ{EH(Y) Viow->GBASIRME L~ JL(dB)
-50 50
55 55 e Aeh
~+-A'ch D= -B7dBm Notch Filteri e
] ——Ach D= -87dBm Notch Filter 60
.-H-.""I_\_
5 = e 65 —
—‘\-— = AN
— -70 —
g S i
H .78
-]
* 5o
A 85
90 30
85 95
100 -100
106,000 108.000 110.000 112.000 114000 116000 118000 120,000 106.000 108 000 110.000 112.000 114.000 116000 118000 120000
2R (M) R RR (MM

Xz26 A’
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A’ ch OFFEFRIERIC, ZEH N 23, ZE/ X)) & ik U Tt EERE s
BWfER EL7eoTe, £72, BMITOZEKE IZ, BHEKRTH S V-Low DF
Y U R LD RELL OB R EZRIIR SN2 T,

b GBAS BN e KBNS L~V DgGH
IR - L C V-Low SG Z AW 7=34 D, GBAS Ay 2 L ~L—1dBm
(BRZEBASTIL~UL) 128B1T 5., GBAS ZER(X), (V) DRt ofs F
% 27 IZRT,
F7-[FIREIC, B E TR & LT V-Low 2415 2 W 7238 OfE R4 X
% 28 1T T,

GBASEREH 00 V-Low > GBASEREEL ~)L(dB) GBASTEEHE (V) V-Low>GBASERIEL~JL{dB)

X2 27 GBAS B EWARRZEWAT] L~V OGE DOR#ELE (V-Low SG)
GBASS{EHE (X) V-Low>GBASIRIEL ~/L{dB) GRASSREH (Y) V-Low >GBASIRIEL < JL{dB)

106 108 110 112 114 116 118 120 106 108 110 112 114 116 118

X2 28 GBAS BB ARZEWATI VNV OREORE (V-Low X5 )
GBAS JE R EHHRIZ 3B T, V-Low SG &N V-Low EEFE D R L~ L

HEFRDOANIBNTHEA v =25 — 3P Th Y GBAS #7223 iy
KZEATI LNV THD Z LI E Y BIRITHER SN o 7=,
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3. 3. 2 GBAS T HHREE (FM ##5CHE +V-Low BE)

IhE TR & L C V-Low SG+Notch Filter (A’ ch) MOVFM SG # W 7=54
D, GBAS ZAE#% (X), (V) DPRELL DR RZ 2 29 12, V-Low =5 EfE 2 HV iz
Gt OfER K2 30 12T,

GBASEAR 2 (x) FMB 930K ED B E K IRFAF IS GBASEE (B 6 (v) FMIEH(93MHz) & OO 18 B R S HT A7

«=tesf-Low SGNotch Filter ~ec\-Low SG+Natch Filter

& V-Low 5G4 Notch Filter <+ FM{93MHz}

1
5 70 !
: T EZEREORES, 5 . i I EZTRORES,
: ;== >113.956MHz B gk ;== 2113.956MHz
o L .\ > :
= PRI PO G 90 e S
N . ~
1 1
I I
[LF 4 (LN BR LLF. 4R

X 29 fR#EH (FPM+ (V-Low SG+Notch Filter))

IMET{H GBASZZIE#4(X) V-LowiE [E# > GBASIR#EL N JL(dB)

-10
----- GBASZ{E#(X) V-Low TX D= -72dBm
220 A CW(-5.65dBm)+V-Low TX D= -72dBm #E %R
-30
40 .
= 1
3 .
3&( -50 1
® T I HEZRROFA
-60 a | 2113.956MHz
70 B A 1
A .
o I
~an_ LA D=-72dBm
80 T 4 I A SRR INE D/UR83.1dB
-90 !
106 108 110 112 114 116 118 120

BB E(MHz)

M2 30 {REELL (FM+V-Low 2515 %)

V-Low SG+Notch Filter Z MW =HEOfEFR L0 FMAfisehs (93MHz) & V-
Low (A’ ch) 2L VAU S AEZEFFED JE R £ (113. 956MHz~118. 000MHz) & #H
HERFEDRAE L72\WE A (112, 060MHz) (281 D R#E LD HLITWT D52
BN THALNRNWT LD PN fiFERE R & O AZFTHRRIZ X5
WEITEC WD LB NS,

F72. V-Low EEFEMEHWHEIZBWTH, V-Low BN — T L g
THE AB FEDRELOHIEDBALND OO, HAEFBEN AT D
113.956MHz LAEE & 842 L72uy 112, 050MHz TOFE R DL 2dB FLE & HIERE =
RETH BT LR,

LLEOFERNS . IMATEROER & V-Low HX (A7 ch) 12X 0 22N T4
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TOMHALEFEOLBEI 2N b D LEZEZBND,

3. 3. 3 GBAS 5 5HR:E
(1) [ 3seg DHFE
V-Low 77 B¢ L L2 F[R D -65dBm D B A D4 GBAS 5% {3
(4), B), (C) DIF#ELLDOFE R A2 X2 311, FRD-15dBn DE OF#LL
DFERE XS 32 1T 7T,

GBASES F 5Tl (V-Low HFH ZE -65dBm)
=20

-25
- Z{SH(A)
- Z{ZiH(B)
—— 2f8H(c)

-30

-35

-40

it (dB)

-45

A

&®

-50

-55 \ —

-60 e — —— e

-65

-70
106 108 110 112 114 116 118 120
GEASEIEE(MHz)

X2 31 {£# (FR] 3seg/ V-Low FZE#—-65dBm)

GBASS T 551 (Pl 3seg)( F LK -15dBm)

-20 e

/
/
|

B +oe

-25 Sane a5 & = = L]

BAREAD LRE
( +10dBm (max))

fREGEE(dB)

-30
-35
-40
-45
50

106 108 110 112 114 116 118 120
GBASE K #l(MHz)

X 32 {R# (FR] 3seg/ V-Low FZE#—-15dBm)
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