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7 GBASE#S
GPSHEDLIREZZETSI7oTFHE. ZIEELEAMESEZTa—F
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5 VBT LTS
GBASLEEER T Ot wH THER LIz A v £ — D1ERIL. VDBEIEH
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9

Ishigaki (ISG) -

4
/ 3
/ of ¢
» ' 7 Sendai (SDJ) |
y 7 / GBAS Test System 4
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FARZEGCEDRENZES, ZD=8H. thZEEADGCAST-COEfEIL K.
EEEZROFBERICKFLTLS,

IREFAAIE. 792 =AH )Lt > 2 —TGAST-D GBAS (CAT-II /IN) BEM D>
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ICAO %, EIFFMZEEEEZFICHE T AFHDER. EFFMZEEXICET 5
ESIZE, . A4 FSAVEREL TS,

GBAS (CAT-1) [ZDULVTI&, Annex 10, Vol.1 3.7.3.5 (6thedition)
Wz, Appendix B @ 3.6, Attachment DD 7 [ZHRES N TS,

GAST-D (CAT-II® GBAS) [ZDWTIE., fiE L R T L/l (NSP) D1E
EMRICHEVTHLREFICKSDERAGEM ZRAPTHY . 2010 £ 5 A
NOIERZEORIEATEITL. B]TE Annex 10 ORETIREZEIZTH
MERERTH D,
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RTCA IEMZEICREd 2 EREBIE - Hffia o+ 7 FOFERETICERY
H BEZITH>ILZEME LEXEDORRBFEEFEARTH 5. RFEIRE.
MEERSFEZAZETIELIEFHMNDOERERZ RTRERVIEHXXE
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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

HAED R 1 meexRs meErs | £ DR

EHAZER (FAA: Federal Coordination ERMARZE % £ 5 (EASA: European
Aviation Administration) (B METER) Aviation Safety Agency)

I} 1 imstieE $ESHRE ¥
EUROCAE
DO 245A MASPS! for LAAS W ED 95 MASPS for a GNSS/GBAS to Support
DO253C MOPS? f CAT=1 Opsration
or GPS/LAAS %
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 MB&, Approach Operations.

I EEERORBEERE.
2. Minimum Operational Performance Standard MB&. i<t EEBEMDREERE.
3. Interface Control Document MB&. E(<i EEE LM FEBOA4—T7x A AIZHRHRERE.

®1—3 GBASIZfR 5 EFFEZER O BEER

DO 246D LAAS Signal-in-space ICD?
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T 41k - PN | 76~94.9 FaE _ F 1 $i ERP) EERRE
it 57KW (FM 452K ERP)
V-Low < JLF A | (Boh) 101, 285714 Vilow Y LF A5
@ | 7 ik (A" ch)105. 428571%" X - 5 ~10kW £ TH
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@ | VR 108~117. 975 AXX | 200NM 200W RERRREEHSR
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V-Low= JLF A T 1 7L & D FAkET
(1) HRA%E
7 GBASEFi%
(7) HABREE

GBASEEMEMV-Low JLF A T 4 7HE (LR, TV-Lowl &LVS)
ZERICEZ ST HOEEERIT 5,

ERéE LTV-LowiES (ISDB-Tg : Integrated Services Digital
Broadcasting — Terrestrial for Sound Broadcasting) Z{EBFK4LE
7 (SG) A& L TV-LowRERICAA L., hEERTHSHGBASIEED
HBULRNILVEERT S, B, GBASEBSDHAEL NILIL. GBAS:ER
R E A B HV-Low®d B K EZ3a 00108, 025MHz D [FE AN, 117. 950MHZz FE
TORBEHDENVZEDHFBRELRNILOEILZE=IITHIE L., V-Low
~DEEERET S,

V-LoWZEADA N L ARNILRUOFHHFBRLANILIZDLNTIE, ARIB
STD-B30 1.3RR®M5. 2. 28hEHNELLDBIE KR UVS.3 VHFHFZ{ERAF 2
—F—ERDRE FiR21 RS BDET S,

TH. MAITIEISHEDV-LowREHZFERT 5,

DATA GEN
/54— 42 55 A— 41
ATT VAR 1$95 54
GBAS TX cod® [ ATT
[
V-LOW SG
S BERETEE
105.428571MHz A- ch NSA—53
A’ ch
Ry kT=2 -
PFS15 NI=A=5

2—2 HEBRZRHE : GBASE T HR:L

HERIZCHBFBRENTA—FIZDOVTIEHUTOERY £33,

INTGA—R 1 (GBAS (WHER) LAIL)

HERELANILIE, 1dB X5y FELTBER (Bit Error Rate)
=2X10*LUTERBTHLRILORKEEZRET 5, HH. &K
ABF V-LowBFBAALRNILET B, FzZL. ERXTU O R4EH
ERDOIGEIE. LRILERRICTIF=5E8E LIT-1BE0 27858
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EMR™T S

INT A —%5 2 (GBAS (IHER) FBRE)

GBAS &K%, ICAO Annex 10 Vol.1 3.7.3.5. 4.1 TIRESh
TWAEKHDO TR (108. 025MHz) . EFR (117.950MHz) . KUK ILS
EOERAEIAGCHEEEINATLWSILEOEATRARK
(112. 050MHz) @ 3 mD(FA . FiELRILFENEILT 2R EFIC
BELE-GE 10 RIREORREET D,

NTA—%3 (V-Low (FEIK) LAIL)
-15dBm, -65dBm M 2 &9 % (ARIB STD-B30 5.2.2 ghEHIE
tEDBIEIZED CE),

ING A= 4 (V-Low Z154%)
V-Low {54 (A). (B). (C) d 3#iE

— ZT. V-Low OHFBEHER L ANJLIZDLTIX, TARIB STD-B30
5.2.2 thEINELLDBIFE] (CEDE, V-low ZIERFLRL NI~
65dBm BFDEA2 ERBDIRYETEENHEIT S BER =2x10* Dmé&
EELTWLDS,

—H%IZ BER DBIEIZEWNTIX, BERDFEHD 10 EDOREIDES%
ABALTRET BRI EMND, 2X10DBEF. 1/(2%x10% x10=5
x10" bitZ2T—2AANHET S,

Ft=. V-Low DBIEF ¥ O RILIZDWTIILUTOEBY T 5,

V-Low EERIE, B2 —3ITRTLIITIDDF vy U RILMDHE
RENTEY., TD1FroRILIE, 3T A+ (seg) DREEEK
DOEREINTWVS, ARFFCEWVTIE, RXTA—2 3RV 4IZFH
E L T. GBAS EEEIZHE VA ch @ THhRf 3seg) & T_E4sf 3seg)
2DODF ¥ URIVICDWTHEIEZEITS,

eI A
| | | )
| Y |
Feor b FeorIb Feo )
REMATER REPETEA FFR{ERT2
(R =) oJgETEdH Y
(R =)

K2—3 V-lowF¥>oRIL- 5+ FMER
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(1) HABRFIE
LTOO~Q%EEMT %,

@ V-Low BELEEIZA ch & L. FEE (D) A V-Low ZEHA Hif
TINSA—A3DEEHREDEIIZV-Low SCDHALRILERE
5, ZIFESE. WPEG-2 TST74 )L (EEBLRLC1HMT
—3) ZSGLYRYRLEABESE S,

@ V-Low ZIEHDOF v U RILEFEBLRFKIZA chTEHE. SG
NoDT—EINELLRIESND I LEHRT 5,

@ WHEIR (GBAS) DK% % 108.025MHz & L CTrIZE =2 (VAR
ATT) Z 1dB B  TZEIL S BER=2x 10 LI TOHERL AL &
BARKEFAET S,

BH. WEELANILIE, BEDKRIETE V-Low ZEHICAAL
-EREDHSHHEKIE (+10dBm) = LEEET S,

() HERHER
SEER 2ICRIHBRERICE DS, BEERELXIIUTOAHT
EOHBHZENBEHRTHD,
A MMZDOULTIE, V-Low A’ ch?)HfEl3seg & Ei3segMiBIE
R, BIERELLIRSTHILZAN chd) Lii3segDERERH VS,
- REHICONWTIE, BEICLIARBIKFELOT A ENLA LN
&M, RVRTHLGZEROERZIAT L,
ERLARILDLEETHSH-15dBmé& TR TH 5-65dBmT;RIERE
LEDEAKZFNS ED D, BRLEHELARIICIELCTEET 5,
BELERLAIZH LT A chD Efidseg TLZIEHDER LA
B9 AMELETSTELTULDAHIZEYEZ 5N S, GBASET
BRELZER 2 — 412K,
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-10

N=
4=+

(=]

123
&

ke
(dB) -

-20

-30

-60

—V-LowFH EZRA S L RIH-15dBDIHE
VL owFH ERA S LRI H-65dBDIHE
106 108 110 112 114 116 118 120

GBASEER# (MHz)
K 2—4 GBASEFH{RELL

4  GBASHE T
(7) EFSHEN-LowDAHDIBE

a

HEREEE
EFEELTD GBAS EBELEMHEFRE LTD V-Low {55 % GBAS

ZEMICAAL, V-Low EBDEFBELANILEZETAIT 5, V-Low &
DEFRLAN)UIE, GBAS ERARE R DB V-Low EIREIZ3a 0N GBAS
FEE % 108. 025MHz D (EAN. 117. 950MHz & T GBAS :ERAE KR EIZ
BT, V-LowEENSDR T 7 AFEE - FESNREGFH 5D F ik
EUV-Low{ES (A" ch) RLTICKSPHEEZERTFHEDEZEETE=H
[TRIET %o

F1=. V-LoWESDHFBLANILIZBASHFE R LANILIZE>THE
HATUREELRHDIENL, FERELANILEHRFZEE LS EH
ERELTOV-LoWESHBRLARNILDNED LS IZEILT 501 6
BTHAET D, H4H. BRIETIZ2HIFDOGBASZIEHMZFRA L=,
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DATA GEN
PC

(1pps)
f INGA—H2

GPS RX

INSA—H3
SMA ¥

GBAS TX

’/7 INTGA—56 COMB ATT

V-LOW
TR

INGA—4H5
S 6dB

ATT VAR =
(20+40dB) ATT  lsua 1854=54
D=-1dBm#(440dB [ BNC
ATTEST
DC GBAS RX

\— 185A—41

KEHLHEIRIFF NELT D

y F—HINE
Notch j PC
Fitter

GBASIX{EREIRAIC
PRIV otk

ARPF

ND—=X—=5

2—5 HERZR#HX : GBASH T H#EE (V-Lowhkut)

HERICHBFBENTA—FIZDOVTIEUTOERY T 5,

INSA—%1 (V-Low (BHFEK) LARIL)

HERLAIIIE, 1dBRF v FTELTMR (Message Failure
Rate) = 1/1000 L TDRDIFERICHELR2~3 R ET D, 1F
RD=HIZ, FRREFRFATRD 2 RULEFEREFT 5,

L. BFERELAIL NS A—=423) [THTHIHERLA
IWDORKET., HBRRETCERTEAIRALANILELRET S,

INT A—5 2 (GBAS E£fEH (FEK) BIRED

GBAS &k %k, ICAO Annex 10 Vol.1 3.7.3.5.4. 1 THES
NTWBEEBOTIE (108. 025MHz) . EFR (117.950MHz) B U
ILS EOHERAEMNMCHESIATLWSEEADFERATREAKE
(112.050MHz) @ 3 FDIFA ., FHLARIVEENELT DR EE
[CEEL-AF 10 REBEORKKET S,

INDA—A2 3 (GBASHFEKLANI)

—-87dBm, -81dBm, -72dBm. -1dBm

—-87dBm : RTCA D0-245A 3.3.2. 1IETHREINTL 'S VDB Z{E

HOZEZELANILE

RTCA D0-245A Appendix D.5. Table D-12 @

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

LARJL

-81dBm : FIEZ{EL N)L~-72dBm Bl D PREE (LRNJLEE1: 4
8=-87dBm : -81dBm : =72 dBm)

- 1dBm: RTCA D0-245A 3.3.2. 1IECHREIN TS HZKZE
BADLANIE

—712dBm :

17



INT A—% 4 (GBAS Z{EH)
GBAS Z2{E#% (X) . GBAS Z{E# (Y) D 2 HiE

INSA—%5 (V-Low (BHEK) *E{EH#)
V-Low SG. V-Low SG+Notch Filter. V-Low 25{S#4%

INTA—56 (V-Low (THEIK) BLIRE)

WA EFRASN TS V-Low EREKE A ch(105. 428571MHz)
EEARET D, =L, NS5 A—25h V-Low SGZFHRE L
ESRIZEVTIE, BRJFERAUTEANEO >N TS Ach

(105.571429MHz) 12D\ THSE L LTERKT 5,

b HERFIE
WRET HE BAS BIEBICEWLWVTUTOO~RFERT 5,

D GBAS k%%, 108.025MHz & L. DATA GEN PC LY & = —F
— A HEFHE I GBAS EE#N S DFELIR (D) A GBAS ZIEHEA
Hi%T-87dBm £ 7455 &K 512 VAR ATT /% T 5,

@ GBAS Z{EHDF ¥ > ILEKE L RHkIZ 108.025MHz [2&H
. GBAS ZIEMNSDT—AEANE L ZRIESNDLEHEDR
5., £f=. NFRH “0” THHZ L %xMHET 5,

@ HEKE (V-Low) DREIKREZE 105. 428571MHz (A" ch : RERUE
Bk &LTVAR ATT £ 1dB BEITEAL &S MFR=0 D LA
JLE MFR=1/1000 DIHER L RNILEBIET S,

TE. MFR= 1/10002EE Y 2-DICBELLTED A vE—DH
[ZDULVTI&, RTCA D0-253C 2.5.2. 1. 3IEDE, 10,0004 vt —
CDEREELTISA Yy E—JUTORY THNIE/NNX, 164 vtE—
DUEDBRYTHNIETAILET S,

(1) 5EFiEHRE L TINGETERE EV-LowuEA RIBIZNH 55 &
a HEREIE
V-Lowjizk (A" ch) EFMFRSEREDHAEHLEIZEL B, BASZ(E
HWADHELRTHDZE TR L=
FMBLERICRILTAHESICDOLTIE, ERESEHCON (HaXRIE
) &L, FBASREHRNS THELRBEEZER S E H=HIZS6
H 1 L AJLIE+20dBm (GBASZ{E#um T+11. 3dBm) &9 5., CDEH
DH &, GBASHFEIR L ANIL-8TdBmEFDV-Low{E 5 DEFE L NIL & HE
BY D, BASHE K Z-8IdBnE T HDIL RIEZERETHDH &
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& V-Low SGDH A LARILAERKIE (+13dBm) ZHBA I EHETES
LAILETHEHTHD,

BHE. IBERICRITAS6EV-Low SGDIEBHAIZIER T

TADEEZBNIE T 1=, Notch Filterz B LTARNT %,

F1-. WAL TIX 2B DBASZIEHEZERT 5,

DATAGEN | <>
PC
- Sx—52
/ MEZRNFEINDE R,
ATT VAR 113.956~121.756MHz
GBAS TX ) -
(20+40dB) ATT D=-87dBm
GBASIA{EE K5
onsmAmEnE |V 0O | oA
SG COMB — Notch Filter 4‘
F— N
93MHz 7 PC
+20dBm(max) -
% GBASZE#T+11.3dBm ANTPT
V-Low
o el I L B
JISA—51 7ISAY
+13dBm(max)
2—6 HAERR#HE : GBASHE T HHREE (FMAESERUE +V-Lowlitix)

HERICETAENTA=RZDOVTIHEUTDERY T 5,

INTA—=%1 (V-Low (HEK) LARIL)

HERLALIE, 1dBRT v FELTMFR (Message Failure
Rate) = 1/1000LLTORZERFRIT HDICHEL2~3RET
5, FREDEOHIC. FERREFBEFRTRD 2 AULEZRMET 5,

INTA—R 2 (GBASEEH (FER) RAKE

GBASE &z #ti%. 1CAO Annex 10 Vol.1 3.7.3.5. 4. 1ITHREI 1
TWARIRFBDOTEE (108. 025MHz) . EBR (117. 950MHz) B UVILS
COEXAEMMNOCHBEIATWLWSIEEOFEATREAEEHK

(112. 050MHz) M TMIZF 5 L RILEFENE LT 5 R EER S H
CHRRUVHEELERDEZEEZT5EFEINS113.956MHz LA
EDOREREN R ET S,

HAERFIE
WHEET B GBAS BEMICBEVLVTUTOO~R%EHT 5,

19



D GBAS k%%, 108.025MHz & L. DATA GEN PC LY # = —F
— A HEFHE I GBAS EE#N S DFELIR (D) A GBAS ZIEHEA
Hi%T-87dBm £ 7455 &K 512 VAR ATT 2/%T 5,

@ GBAS Z{EHDF ¥ o ILEKEE RHkIZ 108.025MHz (2&H
., GBAS ZIEMNSDT—ANELL ZIESNDLEFHERT
5., £f=. NFRH “0” THHZ L %&MHET 5,

@ HEKE (V-Low) DREIKREZE 105. 428571MHz (A" ch : RERUE
Bk &LTVAR ATT £ 1dB BEEITEAL &S MHFR=0 D LA
JLE MFR=1/1000 DIHEFR L RILEBIET S,

T, MFR= 1/1000 2R Y 21=-BICREELELGDIAvE—DH
(&. RTCA D0-253C 2.5.2. 1.3 ICEDZ, 10,000 A v &—T % E(E
LTI AytE—CUTORY THNIF/NAR 16 A vE—DLILED
RUTHNIETZAILET B,

() HEHER
SEEH2ICRTHARBRICEDE. LTO LR YRERELE
EOHDENBEETHD. BH. (1) [TBEVWTERRELHERTIEHE
BZERATFHOEEEFROonGM 22D, (7) OEBRER
[CEDERERELZEDT-,
a GBASREIZ#(AY108. 025MHz LA E112. 025MHz R iEwE DIHE(ZDULNT
REAEFERE Y . V-LowEEHIC X DT RD LRILAENS S,
V-LowE EHWDFIEHNR T 7 XA EREN S DEEN IR TH S
M. HEROLARILHE GBIV, V-LowXE#IC L SHEEE
FTFEDEEICKYRERELEANLIELTLK ZEABH SN
CEhD, BERELIFILUTOEEY ETEHZENBETH D,
THERLANILH0BNLL T DIHE : —60dB
HERLANILNOBnZEZ 5156 : hFEKR L NIL0dBnTDIE
{EfRFELL -60dBZEFEL LT, hiERLANILIBEFEH=Y
3dB& 1k
b GBASEIR#A112. 025MHZ LA E117. 950MHZ LA F DIHFE DUV T
BERELILUTOEEY ETEHENELTH S,
-80dB

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

S 108. 025MHz LA 112, 025MHz 5k 38 0D B S 2%
30 [Z DN TIEV-LowA0dBmEL F DRSS
-40

i 50

*®
ax -70
ke

(dB) -80

-90

-60

-100

-110

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

K2—7 GBAS#ETiH{REL

2 Nk & DH ARES
(1) £HEEH
ITU-RENE M. 1841-11%, FNFFEHUE L GBASO EIE B EARIZET 5H DT
HY. FINBEEBICKDTFH2M4 TROEREHEIIESA TS, £A
BREOHFEEHF L. K2 —-8ITEVLWTHTHALERSTHD (E=tih
WICH T2 EEBSE)

Hx finz=
GBAS
e ILS(LOC) | MEBHBE | =z2v
EEBE EIE - B (FM)BuE VOR EaEEE || FEeRs
75.2MHz 87TMHz - 108MHz - 112MHz - 117.975MHz - 137TMHz -

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

FR#E TlE. FHD24TELT. ANRTYFTRFiB, (A2) wiENF
B, BOMEZERATH. B)REMEFHDA4EELEITTLS,
FMBUEE S DIRIRIIKEARAM., BEAM. BEDINF—nHY. B
FElERKTREIND,
E=769+P—20logd+H+V
E: BUXESDERAE (AB(uV/m)
P : 13X R D EKERP (dBW)
d : 238 D FEEE (km)
H : KEHREG /N2 —F#HIE (dB)
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B gt/ N2 — 2 #HI1E (dB)

87. 5MHz-108. OMHz & D HGEEBE DB E
JUN (dBm) [FRHXTREN B,
N=E-118—L, — L(f) — L,
: (5 S EegRia K (dB) (3. 5dB)
L(f) c BOEREET WHz) D7 > T3+ O AT LDORREBIKFIESR (dB)
Ly 7T+ P RTLOEFERSK (B) (9dB)

MEZERICADHEES LA

108MHz-118MHz DM ZEET R U E 1 TAEBSDIHE.
5185 LANILN, (dBm) [EFRA TR N D,

N, =E,— 118 — Ly — L,
MZEEEE A TAUESOEFR A (dB(uV/m)

EREHICA

7 24 TN ROTFHIHEELE
LlE#xH &2, GBASZEHD 214 TA, ROTFHFFHEEEN K2 — 1
RUK2—-2D&3ICH5EZ5NTWS, &, 24 TAITIZ200kHz, &

4 TR TIE300kHz 2B A DB RBEDBEICEVT NI ERET 2VE

£2—1 B4 TNOFHEMsE
L=z N I
e o | EIERIEH (D
0 14
90 7
100 >
150 9
200 8

H#) Recommendation ITU-R M. 1841-1

£2—2 B4 TNOTFHHELLE

DREBEESD | o
%;&ﬁ% (kHZ) /J:b1|:| 1%1:11:': (dB)
150 vy
200 50
250 59
300 68

H#) Recommendation ITU-R M. 1841-1
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14 B4 TBIOFHEMEE#E
GBASZIEREMDBIFEMN L DIREEHIX. FNMBUEESN 2 DL 3 DND5
&. UTOEBYEZNS,
WEEEN2 DDBEDREEH
max(0.4; 108.1 — f;)
0.4 )}A'Ab

max(0.4;108.1 —
_2010g< ( - f2)

2 {Nl - 2010g(

>+K—LC+S>0

BOEEEN 3 DDIGEDREZH
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.;)8.1 —f3)
fir fo f3 BERRBMz) (FZLA>f > f)
N;, N,, N;: BBERKES. f HICBITAMERZERKICAS
BOEES L AL (dBm)
K=78
Lo : HEBRELANILDOEILZEE L - 1ERE (dB)
S:¥— 2 (dB) (3dB)
fzt=L. EXZ=EARIT SR NERKICEYR2 - 3T L= >TH
F9 %, Gh. HEREHEELRBORIKRBMEN0kHzZEZ 515G
. 24 TBIDFHEEET DLEIELL,
N (##1IE) =N—fH1EfE

N, — 20log (

>+K+6—LC+S>0

£2—3 HEKEMELABORIRBE L ENITHIGT HMHIEE

ZREMELERED
[
Rl #E (kHz) FH1EfE (dB)
0 0
50 .
100 5
150 »

HB) Recommendation ITU-R M. 1841-1
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Le=Ny— Nref
 MZEZEHICADFHEIRE L A)L (dBm)
Npes M ZERICASFTERDSEE L AL (dBm) (-72dBm)

UEFEHEIZ, BEEEN2DODFEE LI DDIGEEOVTHDIFEEIC
BWLWTH, THIMEREL LTUTD 2 OOEEEHmI-THEEETHD
HENRHYSDEINTWD,

TriggerE<HEBRANLANIINELZLSINBUEES N 1 DULEFEE
T5,
EMBUEEBIZDVT, Cutof fIE<IHERAALARILEL D,

ZCT. TriggerfER U Cut-of fEIXUTFIZE Y EZ BN D,

) _(Le—K-95) max(0.4;108.1 — f)
Trigger value = — 3 + 20log ( 04 )
Cut — of f value(dBm) = —66 + 20log (max(0.4;01£8.1 — f))
Trigger value : HEZRBENTHZ 5 S C TINBLEES D R/ME

(dBm)

Cut-off value : WTFIODFNBUEIES M Z A TBIMSB2FiHIZZE 1L
THREIZETSHEE.IRODBAELREZSIEHKES
THDOFNEEIE S D&/IME

L, : HERLANILDOEREEE LI-FHIERE (dB)
K=78 BN 2D005E

K=84 EEMN3IDNIEE

[ BOXREIKE (MHz)

S:<T—T2 (dB) (3dB)

7 RA TB2OD TSR mEAE
GBASZEHEDB2 T HEEMEEIZ DT, MZEREIKEAH108. 025MHz-
111.975MHz DG E & . IZERREAN112MHz-117. 975MHz D35 E T, LT D
EBYEENREZONTNS, MEZERIZET HIHEESNILUTT
KOONBEZBRIEITNIEL, B2FEERITH5ENTES,
A Ze B R $A3108. 025MHz-111. 975MHz D& &

max(0.4;108.1 —
x( L f)>)+LC—S

Npax = min (15; —10 + 20log <

fZE R B A 112MHz-117. 975MHz D35 &
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nmma&umi—f»>+L__S

Nppqx = min (15;20109( 04

Nppox : MZEZEICA D TiH LG VBUEES DE&KE (dBm)
f: BuEREE (MHz)
c MEBRULANILDOELEEE L -FHIERE (dB)
(24 TBIDLIZE L)
S:<v—T v (dB) (3dB)

(2) %

ITU-RENEM. 1841-1DFHEEEICH VMRET L -FERIZSEEH 2 I1TRT
EBYTHD, BRAERIZHBITET—R Mr—RIE. BRRAAAMY)—D
FMHESEROER & PIRZEEIZRE T HBASOBETHY . TOHEEFUTD
F2—4DEBY LlEoTt=,

UEKY, FNBEEDERIEAEETH S,

RK2—4 HREANAYV)—DOINETEBER &EPREEICKRET H6BASOHA

*ﬁﬁ#%m%

Fisr47 H#E HI%E

24 TM T—RRTFRIRAV LEELTRTOTR RS Y MZBEWTFSEHIC
(R T RAFiH) BETHIELFLGNWI ENS, PHEEOEBERTETHERELLEL, ©

24 TA2 FMFESERGE D S B #igiiE (BN=200kHz) & Y. Figist Bl ERR{E (2. 5% BN)

(i) [£+500kHz & %%, L1=h¥> T, GBASEE{EEiRKSL (108. 25MHz) & FMASERk%
AIRBOTENEE LR (93. 5MHz) fEIF300kHzZ B2 T\ 5= F 5L HE ©

L7y,

2 4 Bl T—RRTRIRSL Y FEELRTOTR MRS 2 MZBWTTFSHEHIZHK
(FHEZHATH) LIBHHDOEANIEN S, FAEBEORBERTITBIIFEELLL, ©

24 JB2 T—RFTRIRSL Y FEELRTOTR MRS 2 MZBWTTFSHEHIZHK
(BEEHET %) LHIBHDEANIENS, FAEBEORBERTITHIIFEELLL, ©
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3 ILS(LOC) & o+ FArRst

ICAO Annex 10 Vol.1 Attachment D 7.2.2[C#& VT, GBAS& ILSORE Dt
BEMBREGICOVWTIIRERREIN TS, £, ICA0  Annex 10
Vol.1 Attachment D 7.2.3I2E ULV T. BEREMEHNTE F HFE TIX112. 025MHzR
HORKRMEBNVATEHIILETEGRVESNTWS I EM L, ILSEDH
RIZDW T, ICAICHE W THIIEMBEREHNED DN D F T, BIHFIERM
%#112.025MHz LA L &3 5 Z L THAMNAIEETH D,

ST, @7.2. 312, ILSAEVREIRHKICEIY B TohTWSIHEICIEE
—ZTECHEWVTIEH. N2MHzHEDRIRHBDEI Y BT HI5E (FEFEA L REE
NLELHDHZ ML, TELRYSWVEREMNSEIYUHBTEIZENEEL
Ly,

4 VORE D AEET
(1) GBASEFi4
ICAO Annex 10 Vol.1 Attachment D 7.2.1.6 (Table D-5) [ZihIBAYgHt
REENRESATEY.,. COMREKGETERTIRARNMEEET S &
THAKAGETH D,

£2—5 GBASSETFHZEEET HVORE DHIBAIBEFRS M

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

E—F ¥ )L (OkHz)

892 km (481 NM)

850 km (458 NM)

717 km (386 NM)

F—MHEF v ~JL (£25kHz)

774 km (418 NM)

732 km (395 NM)

599 km (323 NM)

E_MEEF v &)L (£50kHz)

351 km (189 NM)

309 km (166 NM)

176 km (94 NM)

FEZEETF v RJIL (£75kHz)

344 km (186 NM)

302 km (163 NM)

169 km (91 NM)

FEmfEREF v *JL (=100kHz)

HR L

HRZ L

HRZ L

(2) GBAS#F %

ICAO Annex 10 Vol.1 Appendix B 3.6.8.2.2. 5% 1 [E3.6.8.2.2. 61=#h
FHBRLRNILORENHY . ChERBRTIRARMEEET S L THA

(FAIRETH Do
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&2—6 VORA o DGBASH TS DEFAIE

F v 1)L fE R D/U
B—F v RJL (OkHz) 26dB
FE—EEF v rJL (£25kHz) 0dB
E T v rJL (£50kHz) -34dB
F=MEETF v rJL (£75kHz) -46dB

5 MZEBEEDOHAKEES
ICAO Annex 10 Vol.1 Attachment D 7.2.2(Z. GBAS & VHF@E{EDREDihIE
RIBEREEIC DOV TIIIREREET P THY . ICA0  Annex 10 Vol. 1 Attachment
D 7.2.4[2116. 400MHz = 2 2 S ElIK# 2 E| Y BT HIHE(CILFHMG K AEE
NMELIATWSI LML, HEDOMEENHEKEZE116. J00MHzLL T & T 5

CETHAMNAETH S,

6 [B—IRATL MERBGFEMEFR AT L (GBAS) ) LDHEAKEE
GBASHE D EBBEIREHED HA K54 2D TIX, ICA0 Annex10
Vol.1 Attachment D 7.2.1.5 (Table D-4) [CHEEF (R2—7) ARTh
TBY. KAA RSAVERBRTIRABRBEEYETEHIILENDBETHD,
F7=. ICAO0 Annex 10 Vol.1 Appendix B 3.6.8.2.2. 5% 1'F3.6.8.2.2.6
[CHEHBRLARNILORENHY .. LD HA FS A4 U EmE LEVESIER
HE (2—8) ZHRBRIHRARMEIIVETEHIENVETH D,

&2—7 CBASHEMDMBRIBEIRIERED A K54 >

F v LR BERREEAftkm (M)
B—F ¥ )L (OkHz) 361 (195)
F—BEF v RIL (£25kHz) 67 (36)
F_BEEF v =)L (=50kHz) 44 (24)
E=MEEF v RJL (=T5kHz) HIR 7% L
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F2—8 CGBASHERIDATZED/ULL

F v = ILUE R DU (R—ZRA v k)
B—F ¥ 3JL (OkHz) 26dB*
FE—BEF v *J)L (=25kHz) -18dB
F_BEF v *)L (=50kHz) -43dB
E=BEEF v =)L (=75kHz) -46dB

X2 EHAAMHL5BNULT (BlRXOwy k)

7 ERDEEMADEAMEIZ DT
(1) ERB5HEEL

BRHHIENTIE, BROTRLF—BEERADOER L OBRNEE
BICEALSMZENTHEY., ChIZEDE, VXATLOERMEIZCKE LT,
BRI RIESICEAT L5 R T LERTOREICRET 2BELNH S,
SE. BRHEESORERE (BRBERNBSRES BUH0S EHR
FIRISH B AEOBERES ] (FR2E6H) ) ~OBEAMCOVTE
HEToT,

ERIERS TS, FET 262, BRAAOEESBHINATUS
LEID, BENRERET S EATESRRTICHY . SEEBREL £
ELEBETETHY . BRAAOEENSRE S NHEEHOTEICR S
EERRAETS C EATRASAE. SEBEEZEAL. COLS5HE
P SNEMBEIR, —BEEERTHLE LTV, HEHIS
£ BIRSHEERIZRT

£2—9 EFHREOBHARE (6 2METHIE) DiEHHE

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

£2—10 —RIRFOBEHFRBE (6 2ETHIE) D

= f EFFEEDOENE | MREBEDEMNIE BHEE
et E [V/m] H [A/m] S [mW/cm 2]
30MHz — 300MHz 27.5 0.0728 0.2
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BREOBEDEHICOWVWTIE., EBERENSRFTEINLIBROEED
BHEAERVAEAEZZEDDHE] (FRITEREESREN0E) (2HL
T. UTOXMNEDNTILVS,

PG
= 2onr2 K

C BAREE [mW/cm’]
D ERRANESD W]
D REEPRORKEFARICE T HEXFE
D HEHITOD S EEEFREBEHFTOMA &L DIERE [m]
D REHMRE
TRTORFNZEZEBLGVGES : K=1
AKEORNZEET 515G  K=2.56

N O &O© T O»n

Ff-. BREBTRAEANEZDIICENT, —RIRBEOEKIHEIELH %
HBADEEICEWTEANILIGALHEVESERZ LGTAEGESN
EETEHTW S,

(2) BKHEREHAADBESEDRAER
 ERFHEMEMB AT LR, BE. RITBEAOEEREHISKRESN
%o COEHEEBERBEIERREENZA S, GH. —RIRRTHLIEEA
NIBEADZENTEHEERGSMCE T, BRERTHRAE2EZD
BICEETHENBETH D,
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B3F M ERBEMEMRIXTL (GBAS) IZBEY HRMWHIEH
2
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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 aecronautical 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 acronautical 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 acronautical 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 — f2 two-signal case or

fintermod = f1 + f2 — f3 three-signal case
where:

fintermod : intermodulation product frequency (MHz)

fi,f2,f3:  broadcasting frequencies (MHz) with f; > 2 > f3.
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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 () shall be computed as follows:

H= (Distmax +ﬂj-tan(0.3-a)
tan(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—SJ -tan(0.3-3°)=586m (=~ 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 DOC:s.

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°

35° \

9 km (5NM)

Runway
stop end
M.1841-01A

NOTE — Not drawn to scale.
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FIGURE 1B
More detailed specification of typical DOC for GBAS precision approach

Plan view
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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 § 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:

E: field strength (dB(uV/m)) of the broadcasting signal;

P: maximum e.r.p. (ABW) of broadcasting station;

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

H: h.r.p. correction (dB);

V: 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: broadcasting 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 A1 signal in the band 108-118 MHz:

Na=Ea— 118 —Ls—La 3)

where:
Na: signal level (dBm) at the input to the aeronautical receiver;
Ea: field strength (dB(1V/m)) of the aeronautical or Type A1l 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
1sotropic
antenna
Antenna system Frequency dependent] . .
fixed loss, loss (for FM broad- SlgnLasll s%lmearBloss
= casting signals only) =35
L,=9 dB L(Df)
L<| Receiver 2

GBAS
signal level

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

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

4.1 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

4.2.2 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

4.2.3.1 Compatibility assessment formulas

The following formulae may be used to assess potential incompatibilities.

a) Two-signal case

where:

N1, N2:

f1, f2:

0.4

max(0.4; 108.1— f,)
0.4

2{N1 2 10g(max(0.4; 108.1— fl)j} .\
(4)

N2—2010g( j+K—LC+S>O

broadcasting signal levels (dBm) at the input to the aeronautical

receiver for broadcasting frequencies fi and f2 respectively;
broadcasting frequencies (MHz) fi > f2;
78 for GBAS;

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

3 dB 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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b) Three-signal case
N, —20 lo (
N, —20 log

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

International Civil Aviation do not provide

compatibility assessment formulae.

N3—2Olog(max(04 108.1- ) K+6-L,+S>0

max(0.4; 108. 1—f)

0.4

[max(O 4; 108.1- f, j

+

broadcasting frequencies (MHz) f1 > f2 > f3;

comprehensive

)

broadcasting signal levels (dBm) at the input to the aeronautical

receiver for broadcasting frequencies fi, f2 and f3 respectively;

78 for GBAS;

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

§ 4.3.3.3);

3 dB 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
signal and broadcasting signal

Protection ratio

(kHz) (dB)
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 — Nref (6)

where:

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

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

Nref:  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) =

(Le —;< -9) 120 log(max(OA; 108.1— f))

dB 7
04 o )

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;
broadcasting frequency (MHz);
S: 3 dB 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.
Cut-off value (dBm) = —66+20 log(maX(OA;O 1408'1_ f)j dBm (8)
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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Npay = min[lS; ~10+20 log(maX(OA;O 1408‘1 il )D +L,-S (9

For aeronautical frequencies from 112 to 117.975 MHz:

Ny = min[lS; 20 log(maX(OA;O 1408'1 —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: 3 dB 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;

Le:  correction factor (dB) to account for changes in the wanted signal
level.
Lc = max(0; 0.5(Na — Nref));
Na: wanted signal level (dBm) at the input to the aeronautical receiver;

Nref:  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 I”, 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 I 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.

3.7.3.54.4.1 GBAS/H.

3.7.3.5.4.4.1.1 A horizontally polarized signal shall be broadcast.

3.7.3.5.4.4.1.2 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.
3.73.5442 GBASIE.

3.7.3.5.4.4.2.1 Recommendation — An elliptically polarized signal should be broadcast

whenever practical.

3.7.3.5.4.4.2.2 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).”

66



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 acronautical 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 5

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 31.5 =35, 35
E 3 0 X0,Y0 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 249 -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 -7.3,73
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 (§ 4.2.3.4 of Annex 1);

— if the free-space field strength (§ 3.3.7 of Annex 1) is at least the value which can
cause Type Al or A2 or B2 incompatibility (§ 4.2 and 4.3 of Annex 1) subject to
a maximum separation distance of 125 km in the A1 and B2 cases.
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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 (§ 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 § 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 § 3.1.2) is examined to determine if its
frequency falls within 300 kHz of the acronautical 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
§ 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 § 3.1.2) is examined to determine if its
power at the input to the aeronautical receiver (see § 3.4 of Annex 1) (see Note 1) is
sufficient to cause Type B2 interference, taking account of the criteria in § 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+max20log@Dyix/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
D+1p: 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=tan_1( [HTP —Heeas _(DTP/4-1)2] / [1000D1p ] )
(12)
where:

Hrp: test point height (m) above sea level

Hgeas: 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 A1 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 A1 suppression value for each of these transmitters.

The Type Al interference margin is calculated as:

IM=max(E; -S;);...;(Ey —SN))+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 |

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 Al 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 (§ 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
er.p.>44 8
37<erp.<44 4
30<er.p. <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=20logr Asinf) (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, that is, 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 A1, 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: e.rp.(dBW)
h: height difference (km)
d: slant path distance (km)
0: elevation angle, relative to the horizontal at the broadcasting antenna
\Y

v.1.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 (m 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 0.
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FIGURE 4

Aircraft path above a broadcasting antenna

T

4t <
Aircraft path
d h
0
1
Broadcasting
antenna
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M.1841-04
11 At low values of 6 (where V is between 0 and its maximum value),
E=769+P-20logd—20log(mt Asinb) (17)
butd=h/sin6
therefore:
E=76.9+P—20 log (W—Sme]:%m P-20log(hnA)  (18)
sin O
the field-strength value is constant.
1.2 At larger values of 0 (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=769+P-20logd+constar (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, IM, at a given test point.

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

i=1

N
IM =10 log [Zlo(lMi/lo)] (20)

84



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.

85



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.

81



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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fio for f3 o BOERANE MHz) (272 LEOfOfs)

K =78 XEFN20085H

K =84 X[EZN3HDHE

Lot WBW L~ D2 b % BB L7 IEZE S (dB)

S:~=—Yr(dB) (7=72L 3dB)

=72 U, ERZWIET BRI N 2ES 312 LESWVHIET 5 N IE) =Nl £

K23 MHEHEMHELRHBORBEEE L TICHIET DR 1EMRE

ELRMELARD
L BiREE (kHz) #H1E{HE (dB)

0
50
100
150 1

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

— | (N O

WET, Lo =Ny— Npey TH 2,
N, : AESAZHEIC N 2 A2 L~ (dBm)
Npop : UZEZIERRICA D AR DS I L1 (dBm) (72dBm)

v' Trigger fE/Cutoff fE M H:E

- max(0.4;108.1 —
Trigger value = —( € 3 +20l ( X( f)>

max(04 108.1 - f)
Cut — of f value(dBm) = —66 + 20log ( )

Trigger value : FHAZSFRFE S T % 5| L Z 9~ PM Ak (5 B D fc/IME  (dBm)
Ly : B LNV OB EHBE LT fMEEFRE (dB)

K =78 ¥X{E50 25055
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K =84 ¥EEN3->OHE
[ BOEEEE (MHz)
S:~—Yr (dB) #%3dB

(3) ZA 7 B2 OF vl ue
GBAS ZAE# D B2 T ¥iE Mz UEIC DT, LZe E i HAy 108. 025-
111. 975MHz DA & MIZEEMWEAN 112-117. 975MHz DA T, LLFD &
B EEPRFT STV D, M EEIZET D BEE S TRl %
2T IUL, B2 a5 Z LN TE 5,

0.4, 1()8-1 }

Npax = min (15; —10 + 20log < 04
v L2 E RO 112-117. 975MHz D4

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

Npax @ TP L2222 EHIC A D BOE1E B O J KM (dBm)
f 2 BORJE R (MHz)

Lo : B L~V OB A BB LI MIEESE (dB)
S:~—vr (dB) ¥ 3dB
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1. 2 MERBCATLE, BEREEFTEATIMORRATLED
RS AICEY SRR, FHliAE

108-137MHz H5 DMLZEMEHR S AT L (GBAS K OB MERRERE 2 FR<) & B
JEIEH TR DO BERRE S 2T A b DO FEI AL ICAR D L LU T O A
%*’PH}%%%{TO 71:_0

[(FZ NV a 2=T kO ERBEEHEFICE T 2 8BS0t O et
(FRk 26~27 )
MASH XA TFrATAT v 7L ERmINZ, ILSa—h 741
P eToaNVala=T A HEEOHHAFHORTTTHY . LLFORREN
WhEINnTW5
vV TV NVaAta=T 4 laE (18T A 387 AN EILSE—
N7 A FEOETH - TR L 0 FFRTH LUV, DU & HIE
v B R oL E S, SRR, 1B A - 38
A b, BRI X DR AR
v IFETHB LAV O HSME (BEREERE) OfIR

- TILS m— T A4 P L BRERIOBHOE S 2T L L O ASRMEORE (F
Ji% 28 4F )
BFHUENFZEATIC L W iThiL- ILS v —h 5 A F L FhEs 27 A (H
FrT vy Zad < ATF AT 4 TR L OIHEHORFTHY | LT
NEMBFEEH S LTV 5D,
v EM EFEEO ARG (ITU-R SM. 1009-1) 1ZFEESW=friELbiC L 53k
FHRRES
v RELLE AR DT DENFERRITIE L ORER
v FUA I = X LAOREL OFDM 5 5 OIEFIE 0T 212 K D Ak 5 L O
<N F X U TIZLD ILS ZEMOMHAEEFHOT HIZONTOEL
v RIED D OIS (BEREERE) OfR

JABEIE BT D R DS B E RSB DR~ v 72 NS 2 17T,
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i eES finz=
[EIPR (55 = Hhis})
GBAS
N N . ILS(LOC) | MEEHEE | oo
75.2MHz 87MHz 108MHz - 112MHz - 117.975MHz - 1R7MHz -
EA-STEV-LowBliEEF THd99~108MHzDHEIE
E
GBAS
FMAGE | rvmse| M5 TOwIEERLI AT 7iG% [ILS(LOC) | fZEEHLEE S
mES ) FIHNIZ1 =TI VOR EMEEEE
76MHz 90MHz - 94.9MHz - 112MHz - 117.975MHz - 13jMHz -
99MHz - 103.5MHz - 108MHz
103 SMHz
/ V-Low(Bch) \ H V-Low{Ach)
I Mﬂ_ H EEER
k T T M TOWIENTCILT AT A PRGEOAChIZDNTIE.,
sz sesxh B A (102100)20155 7988 SHESY
© b, ROH - PERL. TH. UM b -1/7MHz3 MU (BUF. A'ch £0F4., ) &BALTLS
7 i = (dbimi. BAEE - BR(EAE, (a8, huMiihed thisk)

Ach= 1‘111.;"5 jl:lWI‘:-".It?'(Jbi‘XTU’BR:i/Bch FTANAZ1 TR
o it B AERE, PE-MmE g
Ach=F 290021 -F 4%/ Beh—=ith A T0w I 9 ILF A7« PHGE
X2 JEEE~ T

[(FoS a3 a=T ¢ EO BRI BY 2 BRI O RS )
M2 B3IV TR T A ZZER 3 IS

(1)
[ e PR 0D 6 S Sl e By 13

ERAR
HE fAnze
GBAS
FMJtix FMifTE Ach ME*JJ!‘E s

IS g | s i VOR mnEwaE |

90MHz - 94.9MHz - 112MHz - 117.975MHz - 134MHz -

99MHz - 103.5MHz 108MHz
FIZ BT D BN SR DR

76MHz

Kz3 [FUZLAI =T 4 BEEDE R
B OXFSRE R HCE
FIfFHZRIT 5, ILS v —h T A4 P ~O TR & R OMEIZILL T O
LB THD,

ILS ZAEHRIZXT L. FTEDZAEATIE I OB THIITK LT, 5T
&(TVZ\ﬂ}1t&%/%~3ﬁ7%/%)%%1tk%@ﬁﬁv

L% HIE,
B - g o D JEREGEDS 1 MHz R ICs VT, 7R L
AOUIT R EGE T HE U TN, HRO D RS T MHz BA &7 % &
FRLUIZ1dB UL EOEENIR S h o7,
S

RS 8 &
F72. 3BT A MO NFLEEEDOFEIC TR LUV L
ZEbMEREINE (1B A MZHRT3 BT AV T

{7poTWb Z
125 DI NN DMEZ S DIRN O RN H DT EEZHND),
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Flo, TUENAR 2 =T 4 IESOTHRBRESREOMEIZILL TO &
BYTHD,

TUANAI =T A EZER (187 A 387X F) 1T
kU, FTEDZAEANSIES OT VI LT, 5Tk (ILS 5%
AdR) A, ZERAEESE (BER=2X 10" (EX ©1E54%)) Z e
9% T¥ DU & I E,

SEBOME S LICENA DN EE b, 2HEBEOEH T
(QPSK_2/3, 16QAM_1/2) D #ETIE 16QAM_1/2 D 23T E C/N K &
WZ ENBEELZITOTVWRERE o7,

F7-. DU EkIZ. 107.285714MHz (1 & 27 A > h CTEREIHE A NE
EESNDEWE) T-45dB, 106.857143MHz (3 &7 A > h CTEEIHEH
WIRE S5 AIEH) T-18dB Th -7z,

£, ERTERBRICEY . BEEEIHRNE (ERICB T 2B
DEFPTONTEBY, T, 7VF Vv aIa=7 A ENL IS v—7
TA P ~OZE LR TOFERIT L > TRO BN TN D,

221~y (dBm) = ERP (dBW) +/%%— > 48% (dB) +KHi i ~—0
(dB) +H HZEMsikiB R (dB) +32{5H&4E % (dB)

FRIcESE, TNV aAI =T A DERP KIS u—h T A4 P LF
CHENAR 2a=T QBRI EE 272 L &0, BElREEEC TS T L
UL, £ ALK S 4D LBV EH I TWD, (FEBER K 10kn, ERP &
K300W & LT, HAICHEL 72 HBEREEEE RO BTV D)

TR L ~ULN-27dBm DS . ERP20W D@L ILS v — T A ¥ & O

PEEEEEIT 1. 4km (ERP 50W O34 1% 2. 5km)

R LU -46dBm DA, ERP 5W DJFj & ILS m—H 7 A ¥ & O

WEEEEEIX 6 km (ERP 10W 3341 8. 4km)
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F54 FTUOINIAI2=TF 4G ILS B—h T A FZEBB~DOTH L~

(FHEH)
. . - & e == o ZStin
BRm | e | R |HERIERE| SR | KMRNT-UY | SREMERER | ZERNEK | o
MHz W dBm m 4B B B B dBm
106 5 37 150 0 6 565 08 -143
106 5 37 600 0 6 685 08 -26.3
106 5 37| 1000 0 6 729 08 30.7
106 5 37| 5000 0 6 86.9 08 447
106 5 37| 10000 0 6 929 08 507
106 10 40 150 0 6 56.5 08 113
106 10 40 600 0 6 685 08 233
106 10 40| __ 1000 0 6 729 08 27.7
106 10 40| __ 5000 0 6 86.9 08 417
106 10 40| _ 10000 0 6 929 08 477
HFT) T a 3 a=7 ¢ koIS CBE T 2 iR tomst (R 27 425)
100 | -
mpi e ——ERPSW

— ERP10W

£ 00 { —ERP 20W

:_-',% \ WL {E-87dBmIZ 115 —ERP50W

= \ HFEL~L-27demE L= 18 & () —ERP100W

g 100 | \ —ERP150W

AL
R 2\ — ERP200W
< \ — ERP300W
# 200 | \\

a

R 10 LT
= I
S -300 ! .
! 1
hy 1 I
I~ ' !
W 400 | -
d ) I 1
'['_[-‘ :Eétfgéﬁ:ﬂéﬁ I
e (ERP2OWODEA) !
b 1
R 500 | s Lg g
Ik ! i
PELLHRRER T !
( o)
60,0 (ERPSOWMIRE) 1

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

it P RE 8t (m)

XZ4 TV L HERERE (THFFAE L~V -27dBn D5 E)
HIFT) 795023 2 =7 4 HOko BEUER 51 BT 5 BRI OB (PRt 27 4E1)

(2) LS v =0 7 A ¥ & BT OFHOE S AT b L OISR ORRET )

[F) 3 AR O R A B 13, X2 5 I8V TR T A 7283 (2 FE 4
ERAR

97



e ffize

GBAS

MR [z | (oo i [TES(Lo0) | MEEHEE [ e
:EJ.:'}{M 16 ?ﬂﬂ'*?"f? 3 H7 13 VOR ME@EE
76MHz 90MHz - 94.9MHz - 112MHz - 117.975MHz - 134jMHz -

99MHz - 103.5MHz -  108MHz
X% 5  TILS m— 7 A W L BRI O LT 2T b & DS OR
ERNI2RSE I

[FRRETClX, FiiEy A7 L5 M7 ey i~ F AT 0 7 hk) & ILS
0—h 7 AV EOALMENPRE SN, HAMERBIOTFEL, I F 5 kD
MRS (ITU-R SM. 1009-1) IZEESWTHSZ T H N, 7B, ENEBRTIL.
D 1LS A58 (B737 7 T AL L OREM TRHH SN2 ZEHA(T Y Z V),
ILS ORBRICHIH ENDZEMB (T HN) KOC (THur)) LIg5R4ER
M OKES 7 1 V2 2l 2 T ke O &= (A (0. 5kW) . B (1kW) . C (10kW) .
D (10kW)) (T & 0 PREEHLHIE ST,

FRMERRL LTUTO 2 ARHET 5 TWD,
B3R LA RGEIT, BOER M OREL LV LERSFIITH D,
(R LI TN 721 Tl v AV TF X 4 U TIC L A ELETHOTHO
BT D () v F 7 4 VZI K0 AL R ECE OIS O %
AT HHEBRE D, KEN 7 0 VE THEIBAE 2 &3 L T, R#EL DK
BWUIXBR N H D Z AR ENTZ, ZDOFEKIL, OFDM & 5 D HH A ikt iz
Mz ~NF XX UTICED ILS ZAEHO & JEHE EIE CTHAZFHOT 252 4
LRILEBEALND, ESNTND),
Fo, WE LTRERND, HASHEZRS S5 DL ) ITHRF LTS (s
EDOBET T TR EBED (N2 6) HTICIFET D EIRE LIZHE),

98



K25 HBRRIZET5EMABRNOH

1 ERP 78.5 dBm 70kW
2 ERP+10% 78.9 dBm HFERE
3 FERZEEN -860  dBm D=

4 fREELL -78 dB 108.1MHz
5 hEREEE -8 dBm 3-4

6 KitRE~v—>r 6 dB =N

7 REHI—DY 3 dB

8 ERIGHEX 95.9 dB 2+6+7-5
9 1K B bR B Rk 14.2 km

WD) LS v — T A ¥ & BRETIR OBk s AT A & OELALMEO KRG

A B ERR PR
HERAR

C

R56 w—h 5o VR KB GURHRERN OBIIHER B ORET
FFBRBD (FR) (ECHET S LRELTVS)

WD) ILS v —H T A ¥ & BRETIR OBk AT A & OELALMEO KRG
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2 HLE#,E
1 O E W EF B3 DB ARE A B E 2. GBAS ~O# TP, GBAS 7>
SDOHETFHOREEBON FeEE AT 7,

2. 1 HLBRFOME
FEHEFEN LIZBEANRGEE LM D1 & LT, ENMRGED B 7 H <0
Fhiti TS A LT D Z & 2 B L LT, GBAS (ICAO ANNEX10 |Z 8 S 1L 8,
RE SRV TRETH O b D &G Te) O T 255 OERFMEELEZE L, 5T
W T OFRTREME O & 5 BN OBEF Y AT AOFREE &, Al EMET o7 o
TAELLFCTHE LT,

O THAREMED & D IR AT A OFRIRILHED T #
GBAS & H5-F ¥ « #e A I AIREME D & D RS X T L ORI LA 5
T 5, BmPULUET, BB EEE, . WEEER, MBS, BgET
H D,

@ TWHAHEMED & 2 s AT L OfhH
JE S~ > TEN D, GBAS & G/ gV A 3 T REME D & 2 [E N4 o i
By AT K7 5,

@ FTUWATHEMED & DI AT A DOBIUEE O
i U728 2T L OHE 2 THET S,

@ M. EREto ki
HLERE 2179, T - P a2 E T AR 2 R L2 b O,
HLEE TR T2, —FH., TW - a2 TRtk 2581 BN
REEOX G LT 5,

PITFIZ& 7 a0t 2A0OmatE R4 77,

2. 2 HLBEFRFIEELHER

2. 2. 1 THREEOHIBBRE AT LOERIREE

GBAS & 5T « i T A I mREMED & 2 Tt o AT L OBPILHED Al %
FIE L, ZOHMliZT -7, S RINEHERAR] & 2 O R 2 LU IR,

o R HCEERS - ITU-R M. 1841-1 IZt#i SN 7= THER Th 2 By A7 L& %t
%O
FHIX, ITU-R M. 1841-1 |[Zicdk 72 d D L 0 BRI TWVWD G
DI, THIZ L DEENFREBNT-DTH D,
BT B BmPUULHEL L,
PR X, @ (B HEE) 1k, IREREFEICEGRTIEETHDH Z
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LD, ZDTD, ARET CILRIERE L &7, £ ToOE(E 72U % GBAS &
BFpk g P a2 BT H H L AT AL EFR LT,

B BENE R D FREMEN B D TR T AT AR RS,
BREIE, GBAS OFEIk L Ee D & IREZ R T FREMENH 523, BN ER D
RITAURIRGE T AT EMR N2 Th 5,

- EEES  BPULUEL LRy,
BT, BHMEENXRGEZHIET2ERLRDHZ LI D, 20D, AR
A, BREEL ST, R TOREEIEE GBAS & 5T - i T4 i
THREMED H DT AT AL EFR LT,

- T O
GBAS DiE(E Z# BN ET 5 X 5 el o A7 AT O TIE, ARET
TR RIS LT,

VLEX D | AR EERR &l (R R SR L LT, GBAS & 5T - Tk
T FHREMED & DML AT AORET 21T o T2,

2. 2. 2 FTHUHEMOHIBERATL

2. 2. 1 CERELEERILBICIVRE LEBRI AT 2O~y T E2XB T
W2 d, M EBETRLTWDOIL, HAMCEIT S (77 k) M 27 L0
EHAL T2 BRI CTH O K TFEIRL TS0, BARENIZET 5
MU AT LD LT D EREERCTH 5,

oE finzE
EFR (5 =1niah)
GBAS
] e . ILS(LOC) | MZETHEE | mxen
BEEEH [EliE - 8 - (FM) st VOR SIBE(E SEHES
75.2MHz 87MHz - 108MHz - 112MHz - 117.975MHz - 137/MHz -

EA- S TRV-LowEEEH T$H5H99~108MHzDH1H:E

ER
V-Low s 4

_FMBGX P (Bch) —(—C}-)-I—FILS oS ZEBHBE [ e

IZATTAGR | B2 || ppize prge \RTERENI TS [VOR , [[@MEIZEE s
76MHz 90MHz - 94.9MHE - 12MHz - 117.075MHz - 13jMHz -
l JQQMHZ |- 103.5MHz - T 108MHz ]}

| @1 @2 | | | |
® Y ® @ ® ® ®

M LR E BB ELD
3 : V-Low (A'ch) (. V-Low (Ach) OEEEENS-1/7MHZzS I NUERIEEEERT 3.

X7 BREBECLIVEBELEZERNOERS AT LS

X% 7 BT 5D GBAS & H-T¥/ T4 - m[REMED & 2 ENERR S 2T A D
HBILE RSB 61T,
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K£6 HHLICERNERS 2T L0OFET

@ FMEGX-J31Z74K  76.1~94.9 F8E EBUARTE ~ 125KW (FMiki%-131=F(302ERP) SRS AR
3% - FMA#ZERGE 57KW (FM#isiRi%ERP) REEEE

@  NIWFATATHOE (Bch) X7W EBIRE  5~10kwW NIVFATATHOE
101.285714
(A'ch)
105.428571%1

® ILS(LOC) 108.1~111.9  A2A 20NM 10w AR B ARG

@ VOR 108~117.950  AXX 200NM  200W TS

® GBAS 108.025~ GID 20NM BIHANOEFREEIRTE ZER L RIS
117.950%2 (<150W)

® MEEFBEE 117.975~ A3E 200NM 50W MZESEEE
137.000 GID e —%i@{= (VDL)
136.000~
136.975

@ DHEBE 137~144 ERFRE EBARE  ERIFRE BEEE
144~146 SHBA - B - BB RIRE
146~148

X1 : Ach&UT($105.571429MHZAEIDHE TSN TWSH . BIER - iAsE - UM OTY7 TORAMEXE. A'chd105.428571MHZT/ITHNTWS,
%2 : ICAO Annex10 (R#EFAE : SARPs) (CBUVT, ILSEGBAS. WiNCAIZEE HIBISLGBASOHAZNERINDETIE,
112.050MHz~117.900MzZ{ER I B EZHERLL TS,

2. 2. 3 THAHEHEOHIERIATLDRIBE
2. 2. 21ZBWTHIHE L-EWNERR S 27 A2 GBAS & OILHIZ/R A, ICAO
Annex10 (2B 2B OPEE R 2RSS 71277,

KRBT HHLICERNERY 2T 20K

@ FMioX-032=7¢ FMBpuxX 3.6.8.2.2.8 Rejection of signals from 3.7.3.5.4.6 Unwanted emissions.
% - FMAESEHOE sources outside the 108.000 - 117.975 MHz  (shown in Table 3.7.3.5-2)
band

3.6.8.2.2.8.3 VHF data broadcast FM
intermodulation immunity.

@ NIVFATATHEX FMBGX 3.7.3.5.4.6 Unwanted emissions.

GRERL) (shown in Table 3.7.3.5-2)
® ILS(LOC) «— - 3.7.3.5.4.5 Power transmitted in
(VOREIEEICES) adjacent channels.
(shown in Table 3.7.3.5-1)
3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )
@ VOR «— 3.6.8.2.2.5.2 VOR as the undesired signal. 3.7.3.5.4.5 Power transmitted in
3.6.8.2.2.6 Adjacent channel rejection adjacent channels.
3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )
@ GBAS «— 3.6.8.2.2.5 Co-channel rejection 3.7.3.5.4.5 Power transmitted in
3.6.8.2.2.6 Adjacent channel rejection adjacent channels.
(shown in Table 3.7.3.5-1)
3.7.3.5.4.6 Unwanted emissions.
(shown in Table 3.7.3.5-2 )
® fZEEHhEE «— 3.6.8.2.2.8 Rejection of signals from 3.7.3.5.4.6 Unwanted emissions.
sources outside the 108.000 - 117.975 MHz (shown in Table 3.7.3.5-2)
band
@ INTEEEFRSE «— 3.6.8.2.2.8 Rejection of signals from 3.7.3.5.4.6 Unwanted emissions.
sources outside the 108.000 - 117.975 MHz (shown in Table 3.7.3.5-2)
band
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2. 2. 4§ L#&HE

2. 2. 3ZBWTHIH L7 GBAS & 519 - g P AT AlaetE 0 & 5 EWN
B AT LD DB HiZENN RTHEH STV D VOR R0 ILS & & GBAS & it
FIZ DWW T ICAO THRFIAHEA TR Y (2O RESBRT 52 L THY T%é
Z DD S 2T I & DI HOWTHAEFET D H T, M fok & o3
(FM Jfzi60> 5 GBAS ~D ¥ T#5) (24% 5 Recommendation ITU-R M. 1841-1 T®
%o Lo T, £9 GBAS ~OH T B L CTix, ITU-R M. 1841-1 DT & A A > k

—IEVRRETE T 2k LT,

(1) GBAS #ZT-HGE
ITU-R M. 1841-1 TxIZ & T 5 FHHBNIILL TO®EY TH 5,
A YT AF o ITU-R M. 1841-1 @ 4. 2. 1 \[HE, (LI, ZA 7 Al F

W& KEL)

HEIRAN T4 0 ITU-R M. 1841-1 @ 4. 2. 2 \[ZHLE, (LA, Z A 7 A2 Fiis
Filo)

FEAZEF T« TTU-R M. 1841-1 @ 4. 2. 3 1THIE, (LAFE, %A 7 Bl T3
&K, )

JREEPIE T - ITU-R M. 1841-1 @ 4. 2. 4 \ZHIE, (LA, % A 7 B2 T3
& Ko )

LUTIZ, ITU-R M. 1841-1 DT B AR v b 7 a—|li» - aE R4 Rmt, 72
B, EANOMBE (2a=7 4 k- VA4 RIMET) THEAIITWDEE
Bk, EES (5 =Hug) o MR L Y bR TW D728, ITU-R M. 1841-
LDOTEAA L h 7 —IZE WA R S UE, o TRETH 5,

FTOIC, EHT 2 ETRLEEBORE VM AEROEEZ{To72, &S

8%, ENDOEZLR M BOEROEET CREATA YY) — TR ZU—, Kk
AEELUHMERT) D% GBAS SZEMDZE L ~UL (25kHz F ¥ o F L 3T —)
DREZITUENERTZHDTH D,
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#x28 ERNOIERFMKERITET S GBAS ZfEHZE L~

3% B g M2 [ERP(W) 2 (87 ey oy wmMez)  PoRE B
FMCOCOLO 76.5 200 B9 1L (5 7 52 0. 5.21
iz As 77.1 3 e — 8.7 0.2 8.7
%%ﬂ 834 25 B 1L B 7 145 0.2 14,

U-WAVE 813 57 R AN U— 15.9 0.2 15.5
NHK 2 FM 825 STm BN U= 17.0 0.2 17.9
TOKYO FM 80 125 e — 174 0.2 17.4
nterFM 89.7 13{mman— 19.2 0.7 19.2
MBS &8 #1i% 90.6 | B9 1L (S 7R 19.5 0.2 19.5
OBC 54 AfE 919 11£ 89 3% (7 211 0.2 21.0
ABC 21 8 % 93.3 12.9E R 233 0.2 233
TBSS+ 90.5 STmE D1 U= 26.6 0.2 26.6
S AL 91§ 57jm R 21— 274 0.2 274
o 93 57 327 — 29§ 0.2 29§
[EZ] idio 105.428571 26 83 L% (E 7R 411 3. 19.13
[£%)] V-Low(A-ch) 105.428571 T e - 454 39 2343

%*1 ITU-RM.1841-1 3.4 H K@IZX VA L7z, GBAS %7 v 7T FHRKIZIDBEROZEF L
NThD, BB, TrTFTHRRITESHRLDOTHY . hEHROEHTRUIIMEFE LR\, V-
Low IZB T 2% F LNV b AFHEXNCHEH LERL LT,

ZDOFER, GBAS OZAZT T FIIBAT Db KREWM kR EAL 3 /& L

TENS, =yR Uk, ek, TS 7 VA 2R LT,
KB 91T, GBAS ZEMAI LICET VT — A& mRT,

F£H9 KBEFT 5 GBAS - ERDETF NI —R

GBAS PIHZEE (34 RimpfTir) 108.25MHz  50W 10m FE(0m)Ed3,
19716 BRRANAYY— 93.0MHz 57kw  634m Rmh5, 18,150m
ABKUE BRRANAYY— 91.6MHz 57kw  634m Bt

TBSZ># BRIRANAYI— 90.5MHz 57kw  634m B+t

MHEEATAY Y =D 634m (37 > T FBETLE TIXRWD, EZ2E2RITI HH1456 (GBAS Z{EHE
#H) Lo TREFrT—R LRI BEHETHAE L,

ITU-R M. 1841-1 CTiX, KB 8IT/RTT A hARA ¥ MTBWT, MZEHENZIE
T2 GBAS A EEH & PM st (i) FEOL_XANLTEAA Y F7r—(C
Weo THFWIM AT 5 2 &, £7o, ZOBEENICHEWR ORERNAE 25613,
ZOMBTOFWIHEZITO Z &, EHESNTVWD, ZOT A RNKRA Y FOE
B, 22RO SRR ERIEN D, 2 ODREE AR LIZTE THE S =22 T
Hb, Tlo. BT ARMKRA Y MEFERS 10 RTIIHICREELVHESINTEY,
FEOMEBOEEYFIIEBEINT, WERRLFEEL LEBEERTH D,
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FIGURE 3
Fized vest polt bocations within each GBAS DOC

X ‘:'I X
!
7o B TERR . @ ] s/ w s
= /B /
. . ./ . . K . RZHEDEIEEA 5]
L g A et s -
Runway itop end
MM
Netw | - The aded 2000 extends 12 km Srom the rumway stop end and n within =7 5" of the extended namway centre.

Xz 8 ITU-RM.1841-1(Figure 3)D7 A hikA > k

#2 10 ITU-R M.1841-1(Figure 3)DF & hRA > hDEE

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 Di'sfnn-r:e Minimum height Identification Ih"sfnuce tll:?':'?.lr::lf'i:'?:;;z E‘;e
(lam) (m) (lam) {degrees)
A 0 0 B.C 315 —35, 35
E 3 0 X0, Y0 7T —35, 35
F 6 150 X1.71 129 —25.5,255
G 9 300 X2, Y2 188 172,172
H 12 450 X3.%3 249 —-129 129
I 15 600 X4, Y4 315 -10, 10
i 21.25 600 X5. %5 373 —8.6. 8.6
K 275 600 X6, Yo 435 —73,73
L 33.75 G600 X7.Y7 18.5 —335, 35
Wi 40 600 X8 Y8 24.0 —27.6, 27.6
D 463 600 X9, Y9 29.6 —221,221

ARG E LI HZEEROZEANRBEOF TR OERATA Y —IZihn g
DELT, 1I6LHEAL 2 HEAD2OFRIN LT, ZILHDHEAIZT A FRA
MEEAGDERZXZXES 9 L OE 10 1ZR7,
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\\ GBAS%{Z
o 77T

(7 e 2 s L SIERZER E R
7 > s

§_"r e JEE S AN

:’»-Juljx- ! = k,.:\
/)
B

MZ&9 BEK I6LEADZEDT A FRAL b
AT E-HEEpE#  (https:/maps.gsi.go.jp/)

GBASI%fE
7T

P2 B EBAIE R

X2 10 IBEK2EADBEDT A FRA Vb
AT E-EEpE#  (https:/maps.gsi.go.jp/)

PLITFIZ, BEACBIT AT A MEA v MIBIT A T2 A 7RO R %
R,
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a ZA 7 Al FHOFME
Z A7 Al OHIESTRIZHEN, T A FARA > b TO GBAS (L) & FM ik
(FEW) O GBAS ZIE7 > 7 HIZHB T DB AMEZFHE L, b EWLRE
L (D/U) DT A RRA v b b OEARKE A RO,

(a) 16L EADEEES
HETHUE PM A5EHGE R & GBAS 3B E S ONE & H % FS 11 1TR
7,

F£H 11 FMBEEHER L GBAS &2 M DONE & HNL

[ (dms) [#8= (dms) [#&E (deq) [#8E (deg) [BE(mM)
CuRVEGRRESR  SKYER|]  139.48.39 35.42.36 139.811 35.71 634
34R TH Jmgiel]  139.48.18 35.32.23 139.805 35.540 10
GBAS{=sa Jmgiiel]  139.48.08 35.32.48 139.802 35.547 10
EEARSAL (deg) | 157.00 |MN
VAR (deg) 7| MNf#1E
GBASES1iI (deg) -30.00 |Edt
JERE#E (MHz) 93.00 | 2wk H6%E

KT A RMRA L MBI LT, GBAS () bbb P MHFERERE (05 E0)
~UL)n G D/U A sk, ITU-R M. 1841-1 4.2.1 IH TABLE2 o [Rl—J& 8
FHAT YT AFFME D/U=14) LHEEL, ~— YU ZROTFEREERS 121

NI

ETOTAMRA Y MZBWTFHIZZ2< (HEZO). itv~~//75§
INEWVWT A RRA T AL AR W THIFEAIC S T AT A Y ) —
BD) YT Loz,

b

g
e 21i

#2512 D/UKEHEL~ULO M E

BT HhIREEE B BHER (H) BER (V) | HEELAL [ RTYFRALAIL [GBASLAILAIL GBASLAJL  [p/U HELAL e HE
KF km _ [#4558 km [dB /88— FFEdB|s S B—> FFEB_|dBm(ANT) Bm(ANT) dBm(ANT) |dB dBm(RX in) __|dB(RX in) dB dB
A 18,900) 18911 97.35] 1.42 0.70 -21.90] -106.68| ~71.89) 0| -71.89 3479 14.00 20.79 [e)
E 16,420 16.432 96.13] 1.05 094 -2055 -105.33] -7189 0| -71.89 3344 14.00 19.44 (e}
F 14,143 14151 94.83] 058 072 -18.56 -103.34] -52.41 0 -52.41 5093 14.00 36.93 (e}
G 12,182 12187 93.53] 008 050 -16.55| -101.33] -53.15| 0 -53.15 4819 14.00 3419 (e}
H 10,714 10716 9241 0.10 0.18 -15.13] -99.91 -54.55] 0 -54.55 4536 14.00 31.36 (e}
1 9,958 9958 91.77 1.26 004 -1552 -100.30) -55.91 0| -55.91 4438 14.00 3038 (e}
J 11,152 11152 92.76 293 003 -18.16 -102.94] ~62.16] 0 -62.16 4078 14.00 26.78 (e}
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 20225, 97.93] 0.16 0.02 -20.55| -105.33] -70.84] 0 -70.84 3449 14.00 2049 (e}
M 25,856 25.856] 100.06 0.10 001 2262 -107.40) -7189 0| -71.89 3551 14.00 21.51 (e}
D 31,766 31.766] 101.85] 0.19 001 ~2450] -109.28| ~71.89) 0 ~71.89 37.39 14.00 2339 (e}
B 29,578 29578 101.23] 330 001 -26.98| -111.76| -69.50] 0 -69.50 42.26 14.00 28.26 (e}
c 12,682] 12.682 93.88| 0.80 0.03 -17.14] -101.92] -69.50] 0 -69.50 3242 14.00 18.42 (e}
X0 17,344 17.344] 96.59 002 002 -19.08 -103.85| -4423 0| -4423 59.62 14.00 4562 (e}
Yo 11,223 11223 9281 154 003 -16.82 -101.60| -4423 0 -44.23 57.37 14.00 4337 (e}
X1 16,078 16.079 95.94] 039 002 -18.79 -103.57] -53.25] 0 -53.25 5033 14.00 36.33 (e}
Y1 6,226 6.226 87.70) 058 0.06 -10.78| -95.56] -53.25] 0 -53.25 42.31 14.00 28.31 (e}
X2 15,561 15561 95.65] 268 002 -2080 -105.58| -59.94 0| -59.94 4564 14.00 31.64 (e}
\ 4722 4722 85.29 3.24 008 -11.05 -95.83 -59.94 0 -59.94 35.89 14.00 21.89 (e}
X3 17472 17472 96.66 291 002 -22.03] -106.81 -65.07] 0 -65.07 41.74 14.00 27.74 (e}
Y3 9,250 9.250) 91.13] 0.10 0.04 -13.71 -98.49| -65.07] 0 -65.07 3343 14.00 19.43 (e}
X4 21,405 21.405] 98.42] 118 002 -22.06 -106.84] -69.50 0| -69.50 37.34 14.00 2334 (e}
Y4 15,560 15.560) 95.65| 0.20 002 -18.32 -103.10| ~69.50] 0 -69.50 3359 14.00 1959 (e}
X5 25802 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 0.02 -21.22] -106.00| -71.89) 0 -71.89 3411 14.00 2011 (e}
X6 31,117 31117, 101.67 0.18 001 -2431 -109.09| -7189 0| -71.89 37.20 14.00 2320 e}
Y6 27,390 27.390) 100.56 054 001 -2356 -108.34] ~71.89) 0 -71.89 3645 14.00 2245 (e}
X7 20,522 20.522) 98.06 1.63 002 -22.15] -106.93] -59.65| 0 -59.65 47.27 14.00 3327 (e}
Y7 1,178 1.178 7324 044 055 333 -81.45 -59.65 0| -59.65 21.79 14.00 7.9 (e}
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 23871 23871 99.37 287 001 -24.70| -109.47] -68.31 0 -68.31 41.16 14.00 27.16 (e}
Y9 11.393] 11.393 92.94] 161 003 -17.03 -101.81 -6831 o -68.31 3350 14.00| 19.50 o
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(b)

22 EEADFE

HETHU M 520 & GBAS EHE S DOAE L Hr A2 FES 13 105

B

KB

13

L.

FM 520536 R & GBAS 258 /S DAL

& & L

[&%= (dms)

#8E (dms)

#ZE (deg)

#8E (deg)

=E(m)

FMBUKEER

SKYx=H]

139.48.39

35.42.36

139.811

35.71

634

04 TH

FIH22

139.45.41

35.32.56

139.761

35.549

10

GBASE{ER

JIEFT16L

139.48.08

35.32.48

139.802

35.547

10

EANRLSAL (deg) |

222.00

VAR (deg)

7

GBASE 1 (deg)

35.00

[E#E (MHz)

93.00

[ER#E (MHz)

108.025

MN

MNF#HIE
Hit
(976
GBASFER

BT A BRRA L MBI LT, GBAS (W) UL & FM Ml s (W5 &%)
LoULnG D/U &R . ITU-R M. 1841-1 4.2.1 I TABLE2 D[R — &Iz
FHATY T ATFRE D/U=14) LG L, ~— VU B2 ROTFMREFRS 1412

ZNE

ETDTARRA Y MZBWTTHITZRL< (HEIXO), Flo~v—Tr kb
INEWT A RRA > M (22 #EAIZBWTHIERFIZ S KR A DAY Y —I1CRIT
BED) X2 ElpoT,

#5114 D/UHEZHFRL LD HEHIE

HEa HEHER HER BER (V| BEELAL [ AFUTALAL [GEASL A LfaL GBASL<L  [o/U [wEL<i = E
ATk [SEM km [0 A — RS | A5 — R F oD |BmANT A ANT SBmANT) |d8 AB R ) (R in) res
A 18.428 18.439 9713 060 072 -2085| -105 67 -7189 0| -1189 3378 1400 19.78 (=]
E 15,663 15676 8572 078 1.04) -1898 -104.77 -7189 0| -7188 1288 1400 1888 (o]
F 13.002 13011 9410 124 087 -1865) 103 43 -5241 0| -5241 5101 1400 3701 o
[ 10525 10531 9228 177 064 -17.11 -101 89 -5315 0| -5315 4874 14.00 3474 (o]
H 5396 2398 9029 190 033 -1495) -69.74) 5455 0| 5455 4518 1400 31198 o
1 6942 6943 BE64 078 005 -11.89) ~56 67 5591 0| -5591 4076 1400 2676 o
J 7716 1716 BB 56 235 005 =14.40) -89.18 -6216 0| 6216 3702 14.00 2302 (o]
L3 12205 12205 8354 278 003 -1877 -103 55 6652 0| 6652 3663 14.00 2263 (o]
L 17.790 12.790] 9682 157 00z -20.84) -105 62 ~70.84 o) -7084 3478 1400 2078 o]
™ 23.709 23708 9931 10 00z -22.78] -107 55 -7189 0| -1189 3567 1400 2167 o
[} 20811 28811 10130 068 001 ~24.44) -108 22 7189 0| 1188 3733 14.00 2333 (o]
B 14339 14.339 9494 189 00z -19.30) -104.08 ~69.50] 0| -69.50 3458 1400 2058 o]
G 26,080 26,080 10014 102 001 -2361 ~108 38 ~69.50] 0| 6950 3888 14.00 2488 Q
X0 1117 1nnz 9273 011 003 -1532| =100.10| 4423 (] 4423 5587 1400 4187 (o]
0 15.488 15488 9561 19 00z -19.95) -104.77 -4423 0| -4423 5054 1400 4654 o]
x1 5663 5663 8687 007 006 -845 8423 -5325 0| 5325 4088 14.00 26908 Q
¥1 13349 13349 9432 117 003] -17.96] =102 74 -5325 0 -5325 4948 1400 3549 o
X2 1267 1268 7387 281 048 039 -84 38 -58.94 o) -59.94 2444 1400 1044 (o]
2 12156 12156 8351 012 003 -16.10 -100 88 5084 0| 5884 4094 14.00 26,84 (o]
x3 713 7131 8887 036 005 -11.73] ~56 51 -65.07 0| -6507 3144 1400 1744 (o]
¥3 14032 14032 8475 218 003 -19.40 -104.17 6507 0| 6507 3811 1400 2511 (o]
x4 13851 13851 9464 018 003 -17.25) -102.07 ~69.50] 0| -69.50 3256 1400 1856 o
4 18314 18314 9707 330 00z -2283) -107 61 ~69.50] 0| -69.50 3811 1400 2411 o]
X5 18,689 18,689 8770 010 00z -20.26) -10503 7189 0| -1188 3315 14.00 1815 (o]
8 23108 23108 9508 267 00z -2421 -108 .99 7158 0| -7188 3 1400 231 o
X6 25951 25851 10008 010 001 -22 65 -107 43 ~7159 0| 1188 3554 14.00 2154 (o]
Y6 28506 28606 10094 200 om -25.40 =110.17| -T89 0| -89 3828 1400 2479 (o]
X7 4518 4518 8491 181 008 -924 -54 .01 -59.65 0| 5965 3436 1400 2036 (o]
¥7 17.306 17,306 9658 018 00z -18.23] -104 01 ~50.65 0| 5065 4436 14.00 3036 Q
X8 6084 6084 8750 200 0.08) =1200 =96.77 -6439 o -64.39 3239 1400 1839 (o]
8 18145 18.145 9699 048 0oz -19.94) -104.72 6439 0| -64.39 4034 14.00 26.34 o]
X3 11182 11.182 8278 075 003 -1601 -100.78 -68.31 0| -68.31 3248 14.00 1848 Q
ki) 20432 20432 8802 214 002] -22862] ~107 40| -5831 0| ~6831 3609 1400 2508 Q

6L EAN, 22 #EAICBIT D /N~ — 0 DT A RARA > b, Y7 (7.79dB) . X2
(10.44 dB) DtEE LI . TVWhEW=— 0D YT 2HfO 1L #EAZ T — R |
F—AE LT, B, ¥ A 7 A2, Bl, B2 ODFHHEEIT- T,
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b A7 A2 FHOIE

GBAS EE 1. B 5 h Bt

XBN) 1%, 93.0MHz +500kHz T 5,

HIE Lz,

fiX 108. 025MHz., 54 HrimE 16. 8kHz L)T“C“Zlbé
—J7. FM l5e oo 54 HEE 1L 200kHz TH v . #EsEE O FIRE (2.
ZHIC XY, GBAS DEEK & @%‘5753\
AT A2 OIE (300kHz) I EHDHZ LD, XA TR FHFTEZ SR NWE

(108. 025MHz) — (93. OMHz +0. 5MHz) == 14. 5MHz

c XA 7 Bl FHBOILE

>>  300kHz (=0. 3MHz)

16L #EADET A RRA v FTD, 350 FM fH52H0%E R OAR BZAFHfEIC X
LTI ONWT, # A7 Bl OFHiZ 50 L7z (FM fii5efak/m & GBAS &
EHONLE &I ONWTIEES 11 LFRL),

2 A7 Bl T TIE, LFOHEXRZ AN TTFHEELHEL TS,

O Trigger fE<BiEWRATI L~V L2 D HERN 1O ESH S,

@ BHGERIZHOWT, Cut-of f E<IIFERA N L~ (B r7okL) &

5,

FZ 15 1I2BWT, Lit@IgigEY4 5,
A MR BAHD, EEROIZEZY T 5 Trigger [HEB X DHBOERNWT & X

D, ETOTARKRA L MZ

BWTHAZ

K2 16 [ TFHERE R 2R T,

3% 27 TRUE” L 7B A MR

FDFEITIRNZ E BT,

£2 15 3RO IMHETHRERIC X S ET RO R

d %A 7 B2 FHOFHE

B, 16L #EADET A M A > MR LT,

Ki3f= n!m:&b@agmmﬁz (Fw1) TH | (P2} TH | (FMi3) TH
84 aHmME | -33.60 |
N1 NE is) ‘I'nq_r walue TH Trigger nlnn Cut—off valus
LT £ L UL L U 0FML) [(Fv2) [IFM3) PN (FM2] |G CFMT) ri( FM2) (FM3) 3 Cut-off vahue

| in] ) gy [dBm [dBm e [ s i_ﬂa RE & s FE 7 P E ane
A —4267] 258| 335| 381| FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE -13343 =]
E -38.14) -40.10 4132 258 | 335| 38| FALSE FALSE FALSE FALSE | FALSE | FaLse FALSE FALSE -12938 (o]
F =36.15] =381 =393} 607 | BB4| 1040 | FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =142.80 (o]
G -3414 ~3610 3732 8&2| 959|1015| FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE -13613 Q
H -nn —3468 35901 835) 912| 969| FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE ~13046 o]
1 ~33.10) ~3507, -3628 780 | B867| B23| FALSE FALSE FALSE TRUE | FALSE | FALSE FALSE FALSE -130.25 o
J -35.74 -31n -3882| 582 | 650| 715| FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE -13183 [s]
K =36 18] =38 15 =392 423 ) 500| 556| FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =12848 o
L -3814 -4010 ~4131 2| 369| 425| FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE -130.42 o
M ~40.20 -4217 =433y 258 ) 335| 361 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE 13558 Q
D 4208 4405 4528 253 335| 36| FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE -14122 [e]
8 -4457 -4653 4775 337| 414| 47| FALSE FALSE FALSE FALSE | FALSE | FALSE FALSE FALSE ~15106 o
[ -3473 ~3668) -3791 337| 414| 4| FaLsE FALSE FALSE FALSE | FALSE | FALsE FALSE FALSE -12154 [s]
xo =36.66] =3862] =39B4 11.79 | 1256 | 1313 | FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =152.61 [s]
Yo 3441 =3637 3759 1179 | 1256 | 1313 | FALSE FALSE FALSE TRUE FALSE FALSE FALSE FALSE -14585 o]
X1 -3633 3834 3958 879 | 956| 1012 | FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE 14275 Q
Y1 -28.35 -3033) -3154 879 856( 1012 | FALSE FALSE FALSE TRUE | TRUE | TRUE TRUE FALSE -118.70 [s]
x2 -38.39 -4035 4156 656| 733| 789 | FALSE FALSE FALSE FALSE | FALSE | FaLse FALSE FALSE -14207 [s]
¥2 -2864 ~3060, -3181 656| 733| 789 | FALSE FALSE FALSE TRUE | TRUE | TRUE TRUE FALSE -11282 (%)
X3 =39.61 =4158 -427% 485| 562| 618| FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =140 63 Q
Y3 =31.30 -3326 3448 485) 562| 618| FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE =11568 o
X4 =39.65 4161 4284 337 | 414| 470| FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =136.30 (o]
4 -3590 -3786) -3908 337 414| 470 | FALSE FALSE FALSE FALSE | FALSE | FaLsE FALSE FALSE -12506 [s]
X5 =40.55 =4251 =437Y 258 335| IM FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =136.61 o
Y5 =380 =4077 =408 258) 335| 3IM FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =131.38 Q
X6 4189 -4386 4507 258 | 335| 361 | FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =140 65 Q
Y& -41.15 -4311 =443 258 ) 335| 361 | FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =138.40 Q
X7 -38.73) -41.70 4291 685| 742| 798| FALSE FALSE FALSE FALSE | FALSE | FaLseE FALSE FALSE -146.40 o
¥7 -1425 -1621 -1743 685| 742| 798| FALSE FALSE FALSE TRUE | TRUE | TRUE TRUE FALSE -69.96 [s]
XB =41.75 =4371 =448 508 ) 585| 641 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE =141.11 (o]
8 -2831 -3027 -3149 508 | 585| 641| FALSE FALSE FALSE TRUE | TRUE | TRUE TRUE FALSE =107.40 o
X9 4278 ~4424 -4548 377 | 454| 50| FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE 14539 (2]
hi ) -3461)  -36s8| -377¢] 377 454| s10| FALSE FALSE FALSE FALSE | FALSE | Fause FALSE FALSE -12239 o

X A 7 B2 THOHEEE

Jiti U 7= (FM AR SE0E R & GBAS B M OALE & IOV TIEES 11 LFRIL),

B A7 B2 FPTIE. Nmax &9 I EFSEE 2318 L,

/NBARR D HEHR K0 TR 2 HE LTV D A8,
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DT ABRRA L MZBWTHAZETHOREBIZ /N2 LN gho T,

RKE 16 M FHSSHOERIC K 2 RRE I E RS R

Lc=max(0;0.5(Na-Nref) 4.2.418 Type B2
Ei Lstla L= Ei-((LstLa)+L(f)) Lc S Na Nmax (108.025-111.975MHz)
HEBR BEFRLAIL |AIL TUTTRBEHOR | HEELAL  |MEEHLER | REMT—TU [GBASLALGBASL AL |FHFELAL —>y HE
dBm(ANT) dB (HEREL L) dB dBm(Rx in) dB dB 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 (@)
F -18.56 0 18 -36.56 9.79 3.00 -52.41 -52.41 21.8 58.36 (@]
G -16.55 0 18 -34.55 9.43 3.00 -53.15 -53.15 214 55.98 O
H -15.13 0 18 -33.13 8.72 3.00 -54.55 -54.55 20.7 53.86 [e)
1 -15.52 0 18 -33.52 8.04 3.00 -55.91 -55.91 20.0 53.56 (@]
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 2.54 3.00 -66.92 -66.92 145 51.14 [e)
L -20.55 0 18 -38.55 0.58 3.00 -70.84 -70.84 126 51.13 O
M -22.62 0 18 -40.62 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 -71.89 121 54.55 [e)
B -26.98 0 18 -44.98 1.25 3.00 -69.50 -69.50 13.2 58.23 (o)
[¢] -17.14 0 18 -35.14 1.25 3.00 -69.50 -69.50 132 48.39 O
X0 -19.08 0 18 -37.08 13.88 3.00 -44.23 -44.23 25.9 62.96 (@)
YO -16.82 0 18 -34.82 13.88 3.00 -44.23 -44.23 259 60.71 (@)
X1 -18.79 0 18 -36.79 9.38 3.00 -53.25 -53.25 21.4] 58.17 O
Y1 -10.78 0 18 -28.78 9.38 3.00 -53.25 -53.25 21.4 50.16 [e)
X2 -20.80 0 18 -38.80 6.03 3.00 -59.94 -59.94 18.0) 56.83 (@)
Y2 -11.05 0 18 -29.05 6.03 3.00 -59.94 -59.94 18.0 47.08 O
X3 -22.03 0 18 -40.03 347 3.00 -65.07 -65.07 15.5 55.49 (@)
Y3 -13.71 0 18 -31.71 347 3.00 -65.07 -65.07 15.5 47.18 (@)
X4 -22.06 0 18 -40.06 1.25 3.00 -69.50 -69.50 132 53.31 O
Y4 -18.32 0 18 -36.32 1.25 3.00 -69.50 -69.50 13.2 49.56 [e)
X5 -22.96 0 18 -40.96 0.06 3.00 -71.89 -71.89 12.1 53.02 (@)
Y5 -21.22 0 18 -39.22 0.06 3.00 -71.89 -71.89 121 51.27 O
X6 -24.31 0 18 -42.31 0.06 3.00 -71.89 -71.89 12.1 54.36 [e)
Y6 -23.56 0 18 -41.56 0.06 3.00 -71.89 -71.89 121 53.62 (@)
X7 -22.15 0 18 -40.15 6.17 3.00 -59.65 -59.65 18.2 58.32 O
Y7 3.33 0 18 -14.67 6.17 3.00 -59.65 -59.65 18.2 32.84 [e)
X8 -24.16 0 18 -42.16 3.81 3.00 -64.39 -64.39 15.8] 57.97 (@)
Y8 -10.72 0 18 -28.72 3.81 3.00 -64.39 -64.39 15.8 44.53 O
X9 -24.70 0 18 -42.70 1.85 3.00 -68.31 -68.31 13.8] 56.54 (@)
Y9 -17.03 0 18 -35.03 1.85 3.00 -68.31 -68.31 13.8] 48.87 [0)

e GBAS BT WHRAEE &

ITU-R M. 1841-1 DT A MKRA L FETEHAA L 7 u—%HH LT
BT DN T, Hﬁﬁmmﬁﬁév—xF#~Xka;$52ﬁ499~@FM
MTERHOE R & PIHZEHE IR E 9% GBAS OA THRFEIL., UTOHRSE 17 Off
BLiro7-,

£ 1T ERALAV Y —O M ZEHER & P HEHIZRE T 5 GBAS DIt
BTSSR

i} R HE

H14TAL D—ZRT AN Y M EBETOTAMA Y MIBWTTFSRACEZH I D
(RIVT7ZF %) BUZENS, PHORBEMEA CHITBTA MR Y MTERFBLEL. O

H1TA2 FMBTTRIXOSBFHENE (BN=200kHz) £, HiESMEEO ERIE
(FIES ) (2.5xBN) (&+500kHztB%, #55R. GBASX(SEKER (108.25MHz) &

FMASEROE R R A DS so a1 FFR (93.5MHz) R(E300kHZzZ#BZ TL\% O
HTFHBLERW,

517B1 T—ZARFZANR Y M EBETOTANRA > MCBWTFEHRACZETZIEDE
(HBEZHATH) BLZEHS, BHOZBEBEACSIEZTA AL PTRERFHBLERW, O

514782 D=ZRF AN Y M EBETOTAM Y MIBVWTTFHSRACEZH I 0
(BREHETFSH) RBLIENS, BHORBEMEACHITETA MY MTRFBLEV. O
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(2)

il

BATOMZE NN RS 2T AT D VOR D AT U 7 AL, BRI A

GBAS 5-T¥13E
FE =52

IR (25
c AT YT AFES

cE{EE S 53dBm (200W) BECIX
—7J7. GBAS 27U 7 A% 2nd B2 XX

UL F D RES LTV D
S >50W) 0dBm (1mW) LLF. H.->-60dBc
-13dBm (50 u W) LA, X% 70dBc
. —13dBm (-66dBc) LA T DIk

107. 975MHz DbV & 2 AT

13dBm (=65dBc) T&H V) £ T b JE BEBERE AN E 2 51206 - T 1ER D MR

VAT LTHD EFVOR IZ

~ThS<KHES LTV S,

(K% 11 2 /)

GBASE{EA T U Ak

vorRE{EZAIUNF R = 13dBm

VORE(EZFUIT 2

VOR (RMEZEFH) & GBAS (NWiAHZ

R ERY . KMEED, SANEE S b

GBASAEIBAT 7 AMGE
ICAO SARPs Table 3.7.3.5-2

GBASIE{EZ TUF A EVOREEATUFT 2
n
§_= 1 VOREBEZZUF L S 1346 J
4
FMIsE AR
R AR
2000 1500 1000 -'\:.::'!g?l: :.:_. _”:u 1000 1500 2000 500
GBASESEF v RIVATFAIRE ©

ICAO SARPs Table 3.7.3.5-1

K& 11 GBAS EER TV T AL VR ZEERTY 7 ADHK

) LITEARDLE
\Z VOR DMK E W=D

ST TH B,
W, BWITOVOR T

F& 18 1T

HHATE TR, GBAS DL DOH5ETHITRZ 620D EE X HILD,

SR ILL—k10.5kHz
FAXRLTAIE: 0.6

V)=V, sin(ot+ei)

fBL.

Voiii% R EE . ¢i:01/420/4+
AZRADEE. RERULDEEENE

~T/4

WELELEL,

#% 18 VOR & GBAS DREEW DEL
KER | BRNSA—4 BN & B HEE
VOR 30Hz AM %5 AM ZEER Dk R AR TR (3 & A xR BW
(Typ.Vm=30%) V(©)=V¢+V,, cos(pt) % . BW=2fs=2 X
9960Hz FM Z 3 BL. VoliltiE R EE, V. BEREE 9960=20kHz
(Typ.30%) LiEms ERDEZSE. KRIBE—V(L, 1.3
1213,
BAHELTIE 132517 ERHBELLS,
GBAS D8PSK 148 22 3R O il SR AR IR 1 & X R BW

. BW=(1+a) x &
URILL—bh=16 %
10.5kHz=16.8kHz
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2. 3 HEwHEHFEED
HLERRETORE R L0 . V-Low BUELISN D HEERRE S 25 L2 L GBAS D EHIZ D\ T
YN = =y

GBAS #¢F¥5 : ITU-R M. 1841-1 DT AR h 7 r—LF 2 haRA > MIYE
W, BEGERIOEEEOT T F 38— v, JBE SN P HZEEA~OEANIT
BT, GBAS VWD FIREMEIZ 72N B X B D,

GBAS 5T+ : GBAS A 7" U 7 A FLUES | VOR (HAAEIE 4277 v e At Ak e 5%
2T ZEREL VRN & & VOR OB(EDILFRIS . 2 b DER
AT LD GBAS GO RIEEMEIZ 72 VWb D EE X B D,

— 5. V-Low it & GBAS OIFIZHWTIE. LA FOBME LY | &2 H
Lf:%l*ﬁﬁ?ﬁ J: 5 nﬁ%ﬁ%mh ﬁ 5 — k k L/fk—o

GBAS #¢F# : TTU-R M. 1841-1 THIM LS TR 7, HIZ/AHE OFDM 18
FECTHVMAELHZETAREMENKRE WD &, F7/2, P HZEEECIx Rm LI
WICHOE R BT o 5 2 & IS GBAS OREFJE ATV 2 &)
5. BNTHHRGEEZ ET 52 ENZYTH D,

GBAS G- : B Bz 3 5 2 &2, V-Low (A’ ch) OZ(EH%E MW=
WRRET — 2 DD 7anicsh, BNTHWHGELZ BT 5 2 &% ThH D,

LI, HLEMETE OOt FEHzZ =T,

(1) fHR1: FMfEEEER & O/ EERREREIZ DV T
2. 2. 4IZBWTITUR M.1841-1 D7 A A hT7a—L T A MR
A ¥ MTHE - TEHEME L 7= FM kD & @ GBAS o HL FEHE I, PIH
ZEREA~D 16L EAIZBIT LT A RNRA U YT NU—AXAMRA 2 METpo
770
1I6LEANIZRBIT D YT EHHA DAY U —[EOEBEL 1. 178 km TH 5 73,
HEL LT, HEANA YU —ICH T T 2882 ME L. Bo. &5
N HE R DO ZEHFR S E — 2 BB L7200 ETO, THREZ 5720 i
ANOL AL e e el
FRET L e AT O ERIfR A M2 12 12T,

2 GBAS # Fl : FM ok « FM Afi7eiok « =2 2 =2 =7« ik /B - iz il
15 - EHLE BLEE %

ST
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AtteR GBASIXE7> T DRERA (FIMAZEE BEIR34RIHNE) DKFIRFAL 0
Bithis GBASRAET>TFT 05T (BRRANAY)—HIRIE EMSL600m) DKL 18,150

HTP

FRATHEER

HGBAS 600m
A A >
Alttiex Bithigm T
(=) (18.15km)

SE ¢ Hasns (GBASIEET>5HE1RR 10m
HTP: s BICHIF B IR E UIEGBASME 7> T HOEE  (MSL600mM)
DTP:GBASIET > 7 F LAz MICIEBIL - GBASSHE 7> 7 RIDIER!
® : GBASRIET 515 RI Mz AR GBASSHE > 7 F DIl

X2 12 FATRER ONALE BISR

FRORATREET MR LT ITU-R M. 1841-1 O T A A ~ 71
—ZHEWFHEEH B A T T R A2 LU ISR,

a ZA 7 Al FHOFME

ZAT A T (AT YT AT SEZDAREEO S 25T % R T iR
RE, RS 1912, FEZ2ORTREREZRS 13177, dHREERLD, HEA
14> Y — &34 0. 65km (650m) LA EDOBEREN HAVZ T LARWFERE o7,

KB 19 BHIRMND DR L RELOFRERR

7K BE B (km) ZIRLAIL(dBm) | THE KL AL (dBm) D/ULE
176 ~89.371 1036 143
17.65 —89.422 —102.8 13.4]
171 -89.473 ~101.9 12.4
17.75 ~89.523 1009 113
178 =89.574 —99.7 10.1
17.85 =89.624 —984 8.7
179 ~80.674 ~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
Bittm ) 18.15 —89.923 72 —82.7
182 -89.972 —82.8 72| — DU=140TVUT
18.25 ~90.021 ~88.8 1.2
183 ~90.070 “92.3 23
18.35 =90.119 ~94.8 47
18.4 ~90.168 ~96.8 a6
18.45 ~90.217 ~98.4 8.1
185 ~90.266 —99.7 9.4
18.55 —90.314 ~100.9 105
186 ~90.363 ~101.9 115
18.65 ~90.411 —102.8 12.4
18 ~90.459 ~103.6 132
18.15 -90.507 —104.4 13.9]
18.8 -90.555 ~105.1 145
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A AL A)L(dBm)

=]

GBAS{

50
30
10

10

30

50

70

90 =

-110
-130
-150

*O~@lF, BEHEBED/US14L25800

X 13

b  ZA 7 A2 FHOFEAM
GBAS 1515 &I %% (108.025MHz) & FM Hf 5 fik 25 JE 3 £k o> 5 Ik o4 AUk B BR
(93.5MHz) M. A E N HEM TH D 300kHz LA EBEENL T\ B2, XA
A2 F¥ (RSN T 134 Ly,

(¢

% A 7" Bl T O
XA 7Bl T (FEZLHRTH) BN S 2 5HT 2 3 3G 5
T, KB 20 NHERS 2177, AtREFRLY . HFRAL A U —JE11 0. lkm
(100m) LA EOBERRAHIUT T LRWFER L 2o 7,

#2520 XA 7Bl QREEH <o

B i

_____ e D
10 15 20 25
GBAS ANTHNS D BB (km)

RO DFERE & RELLOHERR

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

~ Type A1

14. 5MHz

50
45
40
35
30
25
20
15

10

>

FHERMR (B : dBm)

(HEBH]I1TB1O : TriggerfB(2f) <BHERADLAIL BEOTIV) ERZBEFBN 1 DU LEHS.
ALTB1Q : ERGEFBICDONT. cutofffE <IHERANDLANIL (BEOTI) ER3,

DULE

300kHz

g —wikVX 93.0MH z AERGX 91.6MH z TBS5>#4 90.5MH z

(km) |Triggerf(2f) | Cutoffi | WhERASLAI |TriggerflE(2f) | CutoffiE |[IHERASLAI (TriggerfB(2f)| CutofffiE |[IHZERATILAIL
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 =387 75.9 -0.1 -33.1 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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e

21

247 Bl (3REKE) TOFHEMER (BAL : dBm)

[(HEBH]I1TBIO : TriggerE(3f) <BZRAILAIL BEOTI) ERZBEFH 1 DU LHZ.
A4TBL1Q : ERGEFBICDONT. cutofffE <IHERANDLANIL (BEOTIL) 83,

EEE Zwh>BGX 93.0MH z SAERX  91.6MH z TBS5>#4 90.5MH z

(km) |Triggerfl(3f) | Cutoffi@ | th=RAILAI |TriggerfB(3f)| CutofffE | IhERASILAIL 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

KB 22 AT Bl QAR -3 AN TOHERKR (BAL: dBm)

(HIEZEMH]F1TBIO : FIEEZRE> 0 BEOTL) B2MXEN 1 DM EHB.
54TB1@ : DEGXBTHIERRIRE> 0 (EEOUIL) 83,

$58 (km) 2ERBDBE ERBOES
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 #ZA 7 B2 FHOFM
X A7 B2 T (EMETH) N2 2RO & 2 5 FT 2 3 7RG 5

&, RS

23 |29,

DEERRS DT T LR WIER L o7,

#2223 XA B2TD

(HIEZEM] Nmax <WERADAIL (FBEOTIL)
GBAS IR RE I 55T BFER

FHEMER (BAL : dBm)

HEFER LY LA AV Y —JE 0. 05km (50m) LA

GBAST1(108.025MHz~111.975MHz)
BE®E(km) 93.0MHz 91.6MHz 90.5MHz
Nmax HEBRAALANL Nmax WERAALAN Nmax HEBRAALAL
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_HIFE(CRI I 25T EFER
GBAS_Ffil(112.000MHz~117.975MHz)
EE®E(km) 93.0MHz 91.6MHz 90.5MHz
Nmax IHEREALANN Nmax WBERAALAL Nmax HERADLANIL
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

UbEDX AT Al X AT B2 ETD
FEHITH Y . TEHNEZ S 20/ OBERRIREEL 650m & 725> 7=,
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(2) fR2 : BNMRIE TR E THHAEREREIZOWT
FENFRFED N, GBAS #X T ORGE T4 & T 2 AL THOMAELED
BEt AT o 70, £ 0O, GBAS A BUT I < M AZFE A £ L D WO H
B HGE R B O AT E£S 24 1TRT,

K524 MHELFBEZEL D WERDD 5 BERABEKROMEEE

T ;a,é%g Jﬁ(}ﬁ%)& FMASGE FM##TEiix V-Low (B-ch) V-Low (A’-ch)
(L) (H) (L) (H) (L) (H) (L) (H)

. TR ]
FM#ZEHuxE 90.00 94.90 57.30 113.70 85.10 99.80----
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

T e UIE, GBAS RE(E IS (108, 025MHz~117. 950MHz) AEEN TS (HEDOH D) LOEET,
2 B NOFRMHSE Y 7V e LTUTICRT, UMIE N £ CCTEHE)
FM i/ PMASE R -
(L) 57.3MHz=2X76.1 (FM ik /dsese (L)) —94.9 (FMAfisEhos/EHsk (H)
(H)113. TMHz=2X94. 9 (FM Afise ok E A (H)) —76.1 (FM Bk (L))
FM Jigi% / V-Low (B ch) :
(L) 48.96MHz=2X76.1 (FM iié/@ 4k (L)) —103.24 ( V-Low (B-ch) JEi# (H))
(H) 130. 37MHz=2}103. 24 (V-Low (B ch) JA¥¥ (H)) —76.1 (FMfskfdsese (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=2X<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))

(H) 111. 28MHz=2x107. 38 (V-Low (A’ ch) (H)) —103.48 (V-Low (B ch) (L))

#2524 FOY2. 2. 4IZBWTHH L7ZEWNOFE 72 FM s /BRI B3
% GBAS ZfEHETDRAZ L~ (25kHz F ¥ Kb/ U —) L0 GBAS ZIEHEITHH
HEFRTWOFRENERH Y . BNREE (GBAS #{ THMGE) OXIH L+ 5 ERD
G DOEELLTIORT,

GBAS LRI BT . ZELVANRE W V-Low (A’ ch) [FLDH A
BEN, U—A N —ZAThH D=, V-Low (A ch) & V-Low (A* ch) ®O#
HE DI X DMHAZLERTHORGEL EET 5,

v R A ZEFRRE DS GBAS 12515 JE W #chy & 7% 108. 000MHz~ 111. 28MHz CT7
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— A2 ET D,

v'V-Low (A’ ch) & V-Low (B ch) D#LZAEDEITHOWTIE, B ch DK
1% V-Low (A" ch) IZI~_T GBAS EEH N OREERL TV H Z & KDY
V-Low (25 v /LM (A” ch & B ch) ORERELIT-21dB &7 > T
BY ., LXK 66dBu V/m (-52dBm) 12k LT, &9 —FHDF ¥ RLD
BRIIH KT 87dBu V/m (-31dBm) &3 2 HHE CERk 21 £ 1HE
EFHRRERFEEM 2023 5 THE L AT 2T 2 B0 O,
BERIRORIA T ~ VT A 7 1 7 R OHMTROGIE) D0 | B4 Mk
PP COERE L~ BMEN T2, V-Low (A ch) [FI-EOMAA DM
AECHTH B,

« V-Low (A’ ch) & FMAHZERGE « FM BGE DA E DO EIZ OV T, & B GBAS
EEEBRE 2T <, DOZE LV OEN FM st (= v R o hak
93. OMHz) DOfLAAHOE TET 5,

VAR EZEFRAEDS GBAS &5 A He & S35 113.956 MHz ~118. 000MHz
(%) TT—FENET D,
(%) V-Low (A’ ch) & FMAHZEMIE (= v A% © 93. 0MHz) OAHE TR T AT 2 8 ety
F1>12 & L7-BRCAER SN AMHAEZLETR £ mod DML, fmod=Ff1X2—2 THY, ZO f mod
23 GBAS JEle Stk (108~118MHz) THAET 256, FHALMORENE LD AT H 2,
f1=V-Low A4k, f2=FM M5tk (= v Rk 93.0MHz) & L7246,
V-Low @ A’ ch JAWEL f1=105.428MH z . BW=3.9MHz & % &
V-Low Dfg b AR E AL £1(L) =£1—3.9/2=103. 478MHz
V-Low DI b i\ EE AL £1(H) =f£1+3.9/2=107. 378MHz
—Ji. =R UiEEE, 93. 0MHz (BW=200kHz TR0 7- M) L0,
£2=93. OMHz
FEERENE, 2Xf2— 1) ~ 2xXf2—f1 ()] & T2Xf1(L) —f2 ~ 2Xf1(H) —f2] DFHEX
TRDBAL, 2B CRET D, ZD 5 5, GBAS BRI A DAL T, HEMTHY |
LLFORREIZLVKRE S,
113.956 MHz (= 2X103.478MHz—93. 0MHz) ~121.756MHz (= 2X107. 378MHz—93. OMHz)

X o T, GBAS B (108~118MHz) (ZHEZA2 D DX, 113.956 MHz ~118. 000MHz & 7%,

VEM fli5EiE & M OO S bR HOWTIL, RS DbED TN
GBAS AW Earicir <, Ho, ZE LN E W8, V-Low (A’ ch)
& M E=HCE DA T DOMIETHS TH 5,
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3 EWRREE
3. 1 ERRIIOME

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

GBAS #% T ¥#HAE  (V-Low A%i%)

V-Low Bl & DA T Y T AN - HASERIC X B GBAS ZIGHE~DT
W KON VeLow (A ch) [A4:T X% GBAS Z2fE M~ HASH T4 D MR
GBAS #FPMeiE  (FM #fi 72 i + V-Low %)

FM A SEHGEE 4+ V-Low BOXWIT & 5 GBAS SZAEHE~ DA H AT T IO MiE
GBAS G-V Gk

GBAS RE(EHEMN DDA T U T AN « HARA I L D V-Low Z{5H~DT
YEREE

LU T IZBREONE Z T,

3. 2 EBRRIFIE
3. 2. 1GBAS T HHFE (V-Low F&iX)
(1) HEP=E

AP & L TOGBASIE W L EH & LT D V-Low {5 5% GBAS Z[3HIZ
AT U V-Low (5 DFFE L~ L Z5HAT 5, V-Low [ 5 DFFAE L ~ULiE,
GBAS IEHJE M DI b V-Low JEPEEUTFF Td> 5 GBAS JE AL 108. 025MHz
DIEH>, 117. 950MHz F T GBAS iEMHJE I I T, V-Low [ HHD
AT YT AFES « HAESIEH 026 O T WO V-Low 15 (A” ch) [AEiZ
KM BT 02 L ERmIZIIET D,

F7-. V-Low EBDOHFR L UL GBAS WL~ L > THEARD
AREMERH D Z Enb, MBW LNV EZHRIF EZL S ER E LTO
V-Low EEFFALANED IS IZET 20 bbE TlRET 5, 7,
FRAE T35 GBAS S5 R4 13 2 HEFE : GBAS {5 4% (X) . GBAS Z15HE (Y) %
7=,
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(2) HABRHEX

ABCRIEX &2 X2 14 12,

KawD—E 2 RS 25 [TRT,

GPS RX
DATA GEN (tep)
PC f INGA—H2 A5 A—h3
¥ SMA /7
GBAS TX (20408 ATT SMA 1851=54
D=-1dBm¥(£40dB [ BNC
ATTZESNT
e X556 COMB ATT DC GBAS RX
T C——,——— o
IR Q T
L Ngtoh PC
L Fiter JGBASi%{aJ%‘}E#(C
T VIR R
185 4—41 2RPF
XEBLEIRILIENEET B q;y;;—ﬂa .
214 FRBORFEX : GBAS X FHHRAE (V-Low i)
x5 26 HBEEH—E
No I E 2 AT — LLEN
1 | RARGS LT FSAH— Agilent 8563EC
2 | RYRT—=ITFSAHF— HP 8752C
3 |\T—A—% HP 435B
4 |[IRD—tH HP 8481A
5 |EEHER HRS AT-406(40)
6 |EEHES BASE KRS FA-N-30120
7 |BER=EHR WEINSCHEL 49-40-43
8 |ARtHEE HP 778D
9 |AIEHESR JFW 50BR-017
10 [/vF741L% WACO WP-529A-2-SP40052
11 (&S To)Y T-PAD Z-164A
12 |#EE%H Minicircuits ZFSC—-2-1
13 |v-Low sG EEHAEL MSD7000A
14 |GBAS%{E% Telerad EM-9009A
15 |GBASZ{E# - ZEHX). REHR(Y)
16 |FM sG Agilent N1583A
17 |RROLSLTFSAH— Keysight N9020A
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XE 14 1ZBITHENRTA—=ZONKIZLLTO®EY TH D,

v RXT A—H41 (V-Low (BiEHK) L)L)
i E L ~ULE, 1dB Step & L7- MFR (Message Failure Rate) = 1/1000
UTDRERBIZHER2~3 R ET D, BREDIZOITIL, FFRR LR
AARO 2 JU L2 ST 5,
elZ L, BB L~ (NT A—F 3) KT DHER L~ OHKE
X, RBRE CEITEDORAL-VL (%1) # ERELTEMT LD
&5,
(% 1) V-Low SGIZIRWTiX, V-Low SG DA AME+13dBm (GBAS SZ{EHEA J13i L ~UL I LA BRER
BICE W EDD), V-Low EEHEICE W TIE, GBAS ZEHEDFFAEAS LD +15dBm % B Kl &
T2,

v RZT A= 2 (GBAS &M (FEElE) A%
GBAS JE %1%, ICAO Annex10 3.7.3.5.4.1 TH A SN TWBJEEEDO T
R (108.025MHz) . EFR (117.950MHz) . KON ILS & DL HHELE X 41T
WD H O A (112. 050MHz) . 3 JDIED>, T L-VRHED 2 b T 5
RE N LT JE M OAE 10 SRRE L T 5,

v NTA—%23 (GBAS AT L)
-87dBm, —81dBm, —72dBm, —1dBm

~87dBm : RTCA D0-245A 3.3.2. 1 I THUED VDB ZAFHED AR AZ X
JAE
—-72dBm : RTCA D0-245A Appendix D.5. Table D-12 @ AIL(Aircraft
Implementation Loss)=0dB & L7= AJ) L~
-81dBm : EfEZ{E L~ L ~-T72dBm O FRME (LU 1:4 :8=-
87dBm : —81dBm : =72 dBm)
~1dBm : RTCA DO-245A 3.3.2. 1 IH THE DR RKZEHA T L ~UE

v X5 XA —x 4 (GBAS Z{EHE)
GBAS 321584 (X) . GBAS 5 f5#% (Y) @ 2 #fi

vV RXTA=F5 (V-Low (WiFEWK) *(EH)
V-Low SG, V-Low SG+Notch Filter’, V-Low 15{3#%

3 GBAS AW LRl — BB TORAT ) 7 ArEEHAE LT, Notch Filter 28414
60
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v X5 2—x6 (V-Low (5EN) EHE)
BULE, iFar T HFE ST % V-Low JE M JE I %L A° ch (105. 428571MHz)
BREARLTDH, 72720, T A= 50N V-Low SC & TR E LI=8HE1C
BN TIE, ERERE I T STV % Ach (105, 571429MHz) (229U C
HeE L LTHEmT D,

MGBAS DFFE LG ERE L)L DERIZONT

TR ER L~V DEFE LTIE, RTICA D0-245 (BT D U 7 XY= v b
B3 TRT RTCA DO-253C 2. 2. 5 EIZRH STV D, Sl (5 &% 55-87dBm D1
EETH D MR 23 1/1000 AT O L% (S5 A-87dBm IFIZ MFR=10" LA
TOWER L~V (dB) ZFRYER L~V EERT D), 7B, AvE—YRIX
222 34 MR ET D,

(3) #HBFIE

(D GBAS %%, 108.025MHz & L, DATA GEN PC LV & 2 —F — X 24 X
H GBAS EEHE & OA LW (D) 73 GBAS 2 EHE A 15 T-87dBm & 725 K
912 VAR ATT #3344 2%, 7235, GBAS EEHEDXEMIEIL. 16Hz &4 5,

@ GBAS ZEHED T ¥ o IV JEW L [AIEEIC 108. 025MHz |24 1, GBAS %21
W DT —FNELLSZEINDZ 2R TH, £/2, MFR 23 07 T

b2 LaRT 5,
M : GBAS @ IMSG (%, 1000 (msg) /16Hz =62.5 FHC 1000 A v & — & 72
Do

® Wiz, WiEW (V-Low) DJEWHEA 105.428571MHz (A* ch : HURUGEE K
) & LCVATT % 1dB Hifiy TA[Z &€ MFR=0 & L~ & MFR=1/1000 ®
ER L~V ERET D,

PLEZ . b4l 3 54 GBAS JEBTx L CHEMT 5,

728, MFR= 1/1000 Z T H7-DICHE L /2D A v —T%0%, 10,000
AyvbE—UEFEFELTIE AvE—LTFOMY THIUI A, 16 A vk
— VL EORRY THONIE T A VT 5,

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

For each and every test condition that involves determining the message failure
rate of the VDB receiver subsystem, the VDB Message/Signal Generator shall
[LAA45-209] transmut 10,000 application data messages i accordance with
Section 2.5.2.1.2. The pass/fail criteria for a given test shall [L44S-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 15 equal to a measured MFR of 0.16%.

3. 2. 2 GBAS #RTSHREE (FM ##5ShiE +V-Low BiE)
(1) A=

ARFETIE, 2. 3 (2) THE L7ot 85D N, V-Low fitix (A” ch)
& PMAHSERE (= R Bk 93, 0MHz) OfAEPEIZ X 5, GBAS 2 {5
SO AL OB L RGET 5D TH 5,

M BGOSR AL T A 1E B 1%, EifE 513 OF (X E5) & L, £72 GBAS
ZABHEPNTS CHE AL TR &2 B S/ 5 72 D1 SG I L i3+20dBm (GBAS
ZAEHENE TH11. 3dBm) & T 5, ZDORMDE & GBAS A L~ /L-87dBm I
D V-Low [ 5 DFFR L)L & iR T %, GBAS A LI % -87dBm & 5 DI,
BHIRZERETHDZ L & V-Low SG DH ST L~ULs g K (+13dBm) % i
ZTAHMECE DL ET B0 TH D,

2. M ORI RAL TS SG & V-Low SG DIE S HATIZAT Y 7 AD
WL S)72 < T 7=, Notch Filter L CTAST 5,

B, BMEFCHHT 5 GBAS Z{EHI%. 3. 2. 1 L[AkEIC, 2HEFE : GBAS
ZAEHE (X) . GBAS ZAEHE(Y) & MWz,

(2) HEBRHEX
R RHE A XS 15 1277 (BEEEO—E 12OV TIEFES 25 LR,
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DATAGEN | < >
PC
- XSx—%52
/ HEZANFREINBEERIL.
ATT VAR 113.956~121.756MHz
GBAS TX —
(20+40dB) ATT
D=-87dBm
GBASE{SERE _
CIANARERERE | S oe GBASRX
SG COMB [— Notch Filter 4‘
F—HUNE
93MHZ PC
+20dBm(max) -

% GBASZ{S 1 T+11.3dBm ANTT
V-LOW

SR
Bl P SN —%—5

JESA—51 PFIY
+13dBm(max)

X2 156 HECRHK : GBAS #RTHRRAE (PM fifi S22 + V-Low %)

X2 15 2B 54%/357 A =2 ORNFIZLTFOHEY Th 5,
v RTXA—%1 (V-Low (WiEHK) L~L)

3. 2. 1+,
vV RZA—X22 (GBAS E(EHE (FEElE) A%

GBAS JElJ¢ i, 3. 2. 1 OXRELBMON, HAZFDOLER 2N T
925 NRME (108. 025MHz) ZEeHURi EHHAZEM O EZ =T 5 & T8
9% 113. 956MHz LLiE D JE B S &35,

(3) #HABRFIE
3. 2. 1LFL,
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3. 2. 3 GBAS EFSIREE
(1) HEP=E

GBAS ZE{EHEN V-Low Z(GHEIC 5 2 5 T Z RGET 5,

A & LC V-Low (ISDB-TSB) {57 % SG tH7) & LT V-Low ZfFHEICA
T, iFER TH D GBAS IHMEREDFTFAE L~V 25T 5, 723, GBASE =
DFFE VUL, GBAS EH A B D b V-Low A EGIEE TdH 5 GBAS JAiE
$108. 025MHz DIED>, 117. 950Hz F£ T GBAS JE A DE NI L DR
LoUL & ERANCHIE L, V-Low ~DREE LA+ 5,

V-Low ZfEHE~D AT L~V KON HFAE L-~UZ DT, ARIB STD-
B30 1.3 iR 5. 2. 2 W EMELLORE K 5. 3 VHF #H32EHF 2 —F—Ho
Fere gk 2) 12> D LT 5,

B, BEECHEHT D V-Low 251X 3 HEFE : V-Low ={E4#% (A) . V-Low %%
{58 (B) . V-Low {58 (C) 2 H\\ 7=,

(2) HEBRHEX
AR AKX Z X2 16 12, HasD—E A2 RS 25 1R T,

DATA GEN
PC
IS A—42 185 A—41
ATT VAR INSA—H4
GBAS TX 20dB | | ATT
l
ATT 7
comB ol — oc o V-LOW RX
V-LOW SG
ARPF BEREZREB
105.428571MHz A- ch NTA=53
Ry D=0 oy
PFS1Y NI—=A=F

X2 16 BRI : GBAS 5T HHE
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x5 25 REE—E
No |HE#s A—F)— )T OINAK A
1 |ARGNSLTFSAHF— Agilent 8563EC
2 | RYRD—=OTFSAHF— HP 8752C
3 [/X7—x—4 HP 435B
4 |7—to HP 8481A
5 |AERES HRS AT-406(40)
6 |EERES BASEREX S FA-N-30120
7 |EERE=S WEINSCHEL 49-40-43
8 |FEEHEs HP 778D
9 |AER=ES JFW 50BR-017
10 [#&& ToIN)Y T-PAD Z-164A
11 |V—Low SG EEKAS MSD7000A
12 |GBAS%{ESS Telerad EM-9009A
13 |V-LowR{E#(A) - —
14 |V-LowZi{EH#4(B) — —
15 |V-LowZR{EH#(C) — -
16 |50Qe5Q%S STACK BNC(J)-BNC75(P)
17 [BEREIET TV VIP
18 |BERBIEIHR NTT docomo

v

v

X2 16 |
/\7)“*5’ 1 (GBAS

IR L~ Z, 1dB Step & L7 BER=2X 10 LA T O T L ~UL D KA
ST 5, ek, mRAJIE, V-Low
AT v AR RO A

D 2T D,

/RT A —H 2 (GBAS
GBAS J&H %%
[E (108. 025MHz) .

~15dBm, —65dBm ® 2 /5 &% (ARIB STD-B30, 5.2.2 =T OHEIEIC

EFR (117. 950MHz) |
VN2 R oD JE (112,
MEBIZLUTEBEEREOE

(W ER) L-L)

(WiEB) A B

050MHz) . 3 sADIED>,
10 HREEE LT 5,

A L)

v X5 RXA—%3 (V-Low (F#&
FS<H)
v RFXA—%4 (V-Low Z{EH)

V-Low 2{5#% (A), (B),

(C) > 3 pifE
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BITLHENTA=ZORNFIILUTOEY ThH D,

TFEND L~ L5, (HL, b
& & BFESE

&

IZ. ICAO Annex10 3.7.3.5.4.1 THFA SN TWAJEEOT
KONVILS & o HHER SN T
T L ~VERE N LT 5




V-Low OFFRILER L~V DO EFRIZOWNT

THBEWER L ~LDEFE LTIE, V-Low ZEHA LN L ~/1-65dBn FFD
2 EORRYFTIEOTAT S BER =2X10* o8 L3425, (TARIB STD-B30
5.2. 2 WiEMELLORIE ] L 1)

— %12 BER OFIEIZIVTIE, BER OIET 2 10 5DE B %2 A L THIET
HZ X, 2X10toEAIT. 1/(2X107) x10=5X10" bit DF—% ASi% L
T 5,

$<V-Low ORIET v > R /AZDONT

V-Low IHEEHIL., HNB 1TIZRT L3 DDF ¥ U RANDLRERINTE
D, ZD 1 F ¥, 3Seg DJEEE N BRI N TND, ARBRFEIZHBWNT
L, NIA=F 3RO AICEHEL T, BEHMEL TS THH] 3seg) &, BifE
WX TETF ¥ o RV & 725 TN DD GBAS JEI BT B & IT\V T BT 3seg] D5 %
IZOWTHIEZTT 9,

V-LowiA (S0 > BRE

At

| J ] ]
| T

I
Fer )b Fer )b Fer )b

REMEATER RUEPETER FHRERTS
(RIEED aJRETEHY
(RIEED

X 17 V-Low F ¥ R« B A MERR

(3) #HBRFIE
O V-Low EHEIT A’ ch & L, AL (D) 7 V-Low Z{EHEA J18m T/NT A
— X 3DfEE 2D X HIZ V-Low SC DS L)L Z G5
EFEFIL, MPEG-2 TS 77 A /v (FEEHFERU 1 oMT—4%) % SG
LVEBVIELHEASES,
@ V-Low ZEHD T ¥ o FVEREEH [FARIZ A’ ch iZHDE, SChHDT
—APELLSZEIND Z L 2ikERT 5,
@ Wiz, WiEW (GBAS) DJE %4 108. 025MHz & L T VATT % 1dB Hi{iz T
A[ZE S BER=2X 10" LA F O FER L~V O KMEZRIET 5,
VA E% . V-Low H'[H] 3seg. AT 3seg (2%t L CEgd 5,
X B, BEELVVIE, BEOREETH V-Low SEREIC AT LTZFERK O &
L RfE (+10dBm) % BRRE L7,
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3. 3 EBREIHER
3. 2 THUE LT-MEEFIEICHE » THEM L - HarkE 2 UL IR,

3. 3. 1 GBAS#HFHHREE (V-Low HX)
(1) V-Low SGC DEE
IhEP SRR & LT V-Low SG (A’ ch) ZHW=E 0D, 4% GBAS Fr ik L
~L (-87dBm, -81dBm, —72dBm) (231 5. GBAS Z {5k (X), (V) OFRY
EWE LV OREREZKS 1812, RELROERZKZ 19 1277,

GBA i (X0 FGBASTF AL~ JL{(dB) GBA: L GBASTF AL~ )L(dB)

nEn
e

£ L —— —

5. '/_./ > >

X" - L4

5 o 2

& -— . &

X2 18 FHAELHFHE L~V (V-Low SG)

GBASTR{E#l () V-Low > GBASTREEL-~ L. (dB) GBASTMEHML(Y) V-Low>GBASER

ML~ )L (dB)

108 110

X 19 H##k (V-Low SG)

ZIEHE X)), (V) & HIT. GBAS JE W% 108.025MHz R H - & H <
112. 050MHz PLEIFIZIEE D LWt 2~ Lz, £72. 2E# ) I1X
ZAEH% (X) & ik LT 3~5dB FE M T EREN B WE R & 7o 7,

(2) V-Low SG+ Notch Filter ®HE&
5 E AR & LT V-Low SG+Notch Filter (A’ ch) ZMWEHED,
£ GBAS 75z L~y (-87dBm, -72dBm) (21T 5. GBAS ZfEHE(X), (V)
DOIRFELLDOFERZ XS 20 1277, (RHHEOT=DIZ V-Low SGC DFEFR & A
HCRY)
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GBASS{EH (Y) V-Low SG+Notch >GBASERHEL -~ )L (dB)

TR T FRMHz

X% 20 3%t (V-Low SG+Notch Filter)

GBAS JEIJ %L 112.050~117. 950MHz (233N TlE, HIE BB FE O 1)) F i
+8. 6dBm Td» > T H-80dB LA F DIRFELLNFHF LN HAHR L e o T,

—J57C. GBAS J&# %k 108. 025~112. 050MHz (2 Tl (G50 T L I2hF
PEDEWRRLND & & BIZ, MBW L~V RN R | HH
WL~ EOE ERFERIISHE T DR & o Tc, ZAUZ V-Low SG D
GalIZ A6 NRVMHI TH 5,

ZOREREZT T, I FR LIV RS TE R 7o DR D
A 2Rl L7 R 2 X2 21 1R,

L L+ L -3 ] ~
-V-le
LLEEr L e S HEERFHOTA
=111.28MHz S ) =111.28MHz dBim
1

X221 {R#H (V-Low SG+Notch Filter,/fisEHk

GBAS JEI %k 108. 025~112. 050MHz |23V T RIERIC 15 L~ L D 2L,
20 U PRI A B T 2 R & 22 o 72, V-Low SG DA IZIT R b /e
B THDHZ L LD, Notch Filter ##ii2 K 5 V-Low SG DAY 7 Ak
IR Y, AR OFDM @15 Tdh 5 V-Low HUKRIZ K A0 A ZFH V0
BENLZbDEEZOND,

(3) V-Low EEEHOLEES
W E AR & L C V-Low &M (A’ ch) ZHW 26D, 4 GBAS Fy
LI~ (-87dBm, —72dBm) (21T D, GBAS ZfER(X), (V) DIR#ELD
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FERA MBS 22 1257 T, (D=2 V-Low SGC DFEHE & &b TRT)

GBASEEH# (%) GRASIRM L~ JL(dB) GBASE{EH# (¥)V-Low->GBASIR ML~ )L.(dB)

X222 PR (V-Low {5 5£HK)

ZAEHE (X) &2 EHE () Z LBz BV Tid, s 5 8 (V) o T bE
DRWHER L 72~ 72, F72. V-Low SGHNotch Filter O34 & [FIKEIZ, GBAS
JE % 112. 050~117. 950MHz (233 Ti%-80dB uT@ﬁéaxttm%Qmé &
& 51T, GBAS JE I # 108. 025~112. 050MHz 123N Tl ALEW L~z &
URES tms;'%foc D B LR EIT EREITSET DR E o
770

P12 23 12551 (O 12 B LTI E L~ L B S T R ToRF DIRGE
LA Z R T,

GBASE{S## (X) GBASIREEL ~)L(dB)

= BEZEFEOFLES
30 N =111.28MHz

1t (dB)

106

JEE R (MHz)

% 23 PRt (V-Low XEEE HER LV 2 EF)

V-Low SG+Notch Filter D4 & [FIAEEIC., GBAS J&E % 108. 025~
112. 050MHz (23N T I ER L~UL OIS U CR#EL 1T E 83 A R
L7200 V-Low BIKIC XL A EEFTHORELEZ HND,

129



(4) BE

£ L LT, V-Low 25 Ach ®356E, KOV, GBAS A LI 3 e K2 AEHEN T
L~V DGFEIT DWW THEEEZ T > T,

a V-Low (A ch) O¥4E

IhEP SRR &L LT V-Low SG (A ch) ZHWHE D, 4% GBAS ik L
~L (-87dBm, -81dBm, —~72dBm) (23517 5., GBAS =Zf5#% (X), (V) DAL
TP L~V DOFERZ XS 24 12, REHLOMRZ S 25 ITR”T, F AR
DA ch DA EOXF R Z XS 26 (ZRT,

GBASTEH (%) V-Low Ach=>GBAS T H L~ JL(dB)

GBASB{EHM (¥) V-Low Ach->GBASTF L~ JL{dB)

10 10
wLAlLEnE
SREE + 0 5t
o o
E 10 L = 10
g g
2 = e
< 0 5 = o - < 0
E‘s — A D= -B7d8 5}
W30 D= -B1dBm M -30
2 I -72dBm &
8 2
= a0 = .0
0 50
&0 -60
106 108 110 112 114 116 118 120 106 108 110 112 114 116 118 120
MR M:) [EiER(Mu:)
N = RN\ > .
K224 FHELEWK L~V (V-Low SG: A ch
GBASZ{E 48 (%) V-Low Ach->GRASTRHIL-~< /L (dB) GBASE{E# () v-Low->GBASRHIL-~ )L-(dB)
50 50
+-Ach V-Low 5G D= -87d8m
55 55
—+-Ach V-Low 5G D= -81d8m
60 . +—Ach V-Low SG D= -72dBm 60
e
65 = e, &5 —
S—— e T Pl
= -70 T T = 70
E_ {_- LATdE
iH .75 i .75
® g B a0
&5 -85
90 a0
85 CH
100 -100
106 108 110 112 114 116 118 120 106 108 110 112 114 116 118 120
RSB IMHL) BB (MH)
Y = —_—
K2 25 PRk (V-Low SG: A ch)
GBASH (S H8(X) Viow->GBASIRHL <L (dB) GBASE{EM(Y) Viow>GBASRHEL-~ /L (dB)
50 -50
55 - - 55 - ich D= 87
w-A'ch D= -87dBm Notch Fiters ——Ach D=
60 ——Ach D= -87dBm Notch Filteri 50
““‘-*—:.__
-‘:\\r’__,‘_______ 65 .
: e 20
= 70 - <70 \“'“--_-_;
g g ~— e
H .7 H .75
-] -
® w0 = a0
85 85
50 50
i -5
106 00
106.000 108.000 110.000 112000 118000 116000 118000 120,000 106000 108000 110000  112.000 114000 116000 112000  120.000
[l S MHz) R S

X£ 26 A’ ch & Ach D%tk
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A’ ch OREfERIBRIZ, ZEHE ) 25, ZEH X & g U Tt rERe )3
BWRERERoTc, Fo, BT OZEKE I, IiFEK TH D V-Low DF
¥ R K D IREL DB R BRI R bR o T,

b GBAS AW NI RZEAT LV D6
DERHERE L L C V-Low SG ZHW723HA D, GBAS # i L ~L—1dBm
(R RZEBATI L ~L) 28T 5, GBAS ZEH X)), (V) ORGELDREFR
2% 27 1R,
F-IFABEIC, BHERHERE L LT V-Low EEEE A AW -5 DR B4 X
2 28 1T/ T,

GBASZE 1 (X) V-Low>GBASEREEL-~ )L (dB) GBASE{RHR(Y) V-Low->GBASERIEL )L (dB)

= A'ch V-Low Si

e LT sGL- ma
SERE ¢ 5 0m EEAE 1200

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

X2 27 GBAS FEENHARZEHAST VNV DIGE DOR#EE (V-Low SG)

il e

X2 28 GBAS BB AZIEWATI LIV OGS OR#E (V-Low 2513 5268)
GBAS JE R IZ 3BT, V-Low SG & V-Low 22 FE D AR L ~L

EFRDOATNZBNTHE A v =V T —(XBr TH Y, GBAS LA K
KREBBEAT LV ThHDZ LI HuidER s high o T,
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3. 3. 2 GBAS fRFBIREE (FM #H5THE +V-Low 10:E)

=W HERE & LT V-Low SG+Notch Filter (A’ ch) KUVEM SG Z MW =4
D, GBAS ZfEH (X), (V) DRGEHORERZ X2 29 12, V-Low BEFEH AL
Gt OfER & K2 30 12T,

GEASE{E M (X) FM (93MHz) & DB E T INMITE GEASR{EM (v) FMB(93MH2) & O E TR
-\ w SG+No o o 5G
P SN i & V.Low 5G+Notch Filter + FM[93MHz)
] ]
. 1 1
I HEZ R OR 3 s s I HE ORI
Z == 2113.956MHz = gl : 2113.956MHz
4 3 L i
i SRR |. .............. B | S — |._ . 2
] I
1 I
M R (MHz) MR (M)
X 29 4R#k (FM+ (V-Low SG+Notch Filter))
IMETii GBASSZ{E #(X) V-LowiEEHE>GBASIRFEL N )L (dB)
-10
----- GBASZ{E##(X) V-Low TX D= -72dBm
220 A CW(-5.65dBm)+V-Low TX D= -72dBm #EZ:R
-30
-40 .
= 1
E .
{E‘( -50 1
m¢ T I AEEZFEOFES
-60 s X 2113.956MHz
-70 “k\ A I
““““““ o I D=-72dBm
-80 Ut | A B MR M 0/UR83.1dB
-90 !
106 108 110 112 114 116 118 120

BB ER(MHz)

M2 30 fR#n (FM+V-Low 2512 £#)

V-Low SGtNotch Filter ZHW=IGEORER LY | PMAISERGE (93MHz) & V-
Low (A’ ch) IZ& VAU S EZEFFEDJE R A (113. 956MHz~118. 000MHz) & #H
HAEFARE DI U2V B (112. 050MHz) 12381F B {R# 0BT VT hosz
BN THALNARWI LD M fi7Eek R & O AZHF I L D
HEITEC WD LB BN,

72, V-Low EEEME AW HEAICTBWTH ., V-Low JEREH —T¥# L ik
T5HE AB IZEDRELOHIBHALND OO, MHAEFRENEAET S
113.956MHz LAz & F8 42 L 72V 112. 050MHz CTOFE R DL 2dB FLE & | ERE =
RETH BT LR,

VLEDRERD S P ARZEHER & V-Low % (A” ch) 1T X 0 ZEHEN TR 4
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ERAL R AL

IR bDEEZBND,

3. 3. 3 GBAS 5FiH#&sT
] 3seg DIGE

(1)

V-Low Ay I L /L 28 TR D-65dBm D & DK GBAS =15

1

(A), B), (C) DIf-FELLDFER A X2 31 12, FRD-15dBm OIS OI-#E
DFERZ X2 32 |7,

fRILLE(dB)

-20

-25

-30

-35

-40

-45

-50

-55

-60

-65

-70

-10

=15

-20

-25

-30

-35

-40

-45

-50

106

GBASE T (V-Low HELE -65dBm)

= F2{EHR(A)

- Z{E4(8)
«— BEH(C)
] ; - " =
A e
s _ 1 * —~1
108 110 112 114 116 118

GBASE# #(MHz)

X% 31 fR#H (P 3seg,/ V-Low & 2 -65dBm)

106

GBASE F 55 (P Rfi3seg)( F LK -15dBm)

- Z{ER(A)
——F{EH(B)

— Z{EHR(C)

— < —“! e
——

T e T Y
BRBEANLRE
( +10dBm (max))

108 110 112 114 116 118
GBASE IR #(MHz)

X% 32 fR#H ([ 3seg,/ V-Low & 2z -15dBm)
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(2)

2 L1 D=-65dBm, - 15dBm DA D EH 5 G ZEH M), (B), (O
T LB DT HERE R © D, RIEDZEIT, GBAS B ECIIAN T 2
~8dB REDERN D 53, JEMEBEIRICIENEDEIT/ NS R, 2
L7y F2 ROT7 4 VEFHEOEWCE 2D L Bbivd,

m&vxwﬂ=%wmkﬁwfﬁﬁﬁﬁﬁé1%O%Wz’xwf%

DR X VZEK (C) T-51.5dB, b BB /X W2 {EH () T
57%3@%%%@%%h1w50(&kxﬁ%mrtixmﬁﬁ
108. 525MHz LLiE IZIFIX[F ULRFE L _ADE LTV D D, AR K
1%ﬁ%mz&@%ﬁamﬁ?%éoxfu7x K oETHIIL, A
WHBBEN D ITEVESND EEZE X DML, EMEIZ X DT
WHELEZOND)

2 L ~UL D=—15dBm OFEFIZIBW T H G (A) 235 b MU RE
MR . GBAS G-FUE L~ LD RKASES+10dBn 12BN T b B2 Ik
WTCERMMoTe, =T, 2EH®B), O TIETHFHBORENHE I,

AL L L0 T EERRIX R D8, HfE] 3seg DA ORGE
e UCid, IRE-20dB RREETH 5,

_EAT 3seg DFE

V-Low 7 K L L8 F R D-65dBm D & D45 GBAS X{JA‘
(A), B), ) DE#ELLDOFERZXS 3312, ERD-15dBn DA DR #
DFER %= X2 34 1T T,

GBASE T 5 E5Fff (L {i3seg)( & 2 -65dBm)

+2.5d8(108.025MHz)

= BIEH(A)
20 —{2H8(B)
— BIZH(C)
25
30
&
=
3 -35
]
1,3
.40
.45
‘\
-50 \3"""*"'“'-\
B -
e 5 .
-55 ——— )
N = 1
i " & & B

-60
106 108 110 112 114 116 118 120
GBAS & iE 8 (MHz)

X% 33 {R#k (AL 3seg/ V-Low &2 -65dBm)

134



GBASEH T 514 (_LfiI3seg)( K -15dBm)
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