E&ED MINISTRY OF CIVIL AVIATION

ICAO APAC RADIO NAVIGATION SYMPOSIUM

GNSS RFI: Collectively Bridging Gaps and Shaping the Path Forward
7th — 9th April 2025 New Delhi, India _é e

llllllllllllllllllllllll

&8
O
<
O

Photo Album: 8t April 2025 (Day 2 — Part 2)



T IMAAUITUY INAVIOATION SYMPFPOSIUDN

Z“ollectively Bridging Gaps and Shaping the Path Forward

t"\ t i' = B ' N e o ¥ = . B i = 3 = & "
2th April 2025 New Delh 1, India




T ~ - =~ - — =4 - - . . b - -~ - . - T -

NJSS RFI: Collectively Bridging Gaps and Shaping the Path Forwa

7th _ 9th April 2025 New Delhi, India




Sl NI N 1. NS e LY T PIERS. W TR NONIE el LN

L‘"‘:J a :a_, (»~‘ 3 L~ T -~ - V a ,i,-\'“.
7th — 9th April 20




LINSS RFI: Collectively Bridging Gaps

7 — 9th April 2025 1







F1cagyid

-
B

>ly &

| V€




ATITT TAIMToded AT
MINISTRY OF CIVIL AVIATION

ICAO APAC RADIO NAVIGATION SYMPOSIUM

GNSS RFI: Collectively Bridging Gaps and Shaping the Path Foi

7h — 9 April 2025 New Delhi, India

ward




P ATITT TaAIMTadeT ITHATH
2 MIINIS TRY OF CIVIL AVIATION

ICAO APAC RADIO N/

GNSS RFI: Colle

— 0
I

ctively Bridging G S and

2'th April 2025

Shaping the .




ATITY TaAFTeded AT
> MINISTRY OF CIVIL AVIAT ION

ICAO APAC | DIO N

GNSS RFI

POSIUM
haping the Path Forward

7'h — 9th April 5 New Delhi,

Collectively Bridging G s and

198,




i:r' S4
4 ‘ \hln \J J 1 e
-‘l:l _!. o };, o r L{ \\-\-—‘LL [ LL 11
< SE uf r?"’]*rﬂ“ —;—

2
%8 °
£y MINISTRY OF CIVILAVIATION & arm s !

——

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7"- 9" April, 2025
New Delhi, India



@
MINISTRY OF CIVIL AVIATION , U
i oo b

———— Ll

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7"- 9" April, 2025
New Delhi, India




ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7"- 9" April, 2025
New Delhi, India






pPresentation



- C I N J

Latest C]UC’SUQ 1

pyowed a 2026 timeline

eady in 3, your pre%ent(atlo :
se? '=ch 2 B Th
g. )1 ’

|

\\‘

=

fu Jii !

e

.“v
TIRET O















aAlarm Comes.once aircraft came yr

Latest question

1der adsb Spoofina. If any data has







Aroc (‘(iu
- Ur












fter how mMmuch time gqpwe SIS G5 it

.ll'lp'







& vy Ruper ey h
& MINISTRY OF CIVIL AVIATION . .

Wiy Mparmeere pftpew

— e - TR




W T JEEa 0
44 MINISTRY OF CIVIL AVIATION 14..k

ICAO APAC
RADIO NAVIGATION

SYMPOSIUM

7. g" April, 2025
New Delhi, India




Wit ) ig

- / ” F
AN resyl Y€are s
H sHlation.
e
=T
 wf e,
I'TW R Pac
.Hil(,/'”,"’
" | Mur
/1¢ Mbey Shas
on t""'w, 3 S s '«‘-""I.
= | r <
’ HAator
‘.!lr;’,(< re " ’ i 18 o o
iteer to
[ace
FTE) oy & o '
Rad
"{l"/l'r- :
€S 1Tu A
v T N
INtersector 8
ices; including those ila

activities in the
Bureau. He h¢

'}!f‘ fJaTl'm.,‘ Jr

an Executive Ce

ICAO APAC
RADIO NAVIGATION
SY MPOSIUM

+*. 9" April 2025

New Delhi India



ArRe e e
MINISTRY OF CIVIL AVIATION

e

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7th_ 9th Apr“' 2025
New Delhi, India




ATz e saeg k
MINISTRY OF CIVIL AVIATION g an %

i &

ICAO APAC

D ADIND NAVICCATIOON




7 e wTEa AN.
NISTRY OF CIVIL AVIATION '

ICAO APAC I
RADIO NAVIGATION




(NS¢ :
) J > ) "\F I .\‘T"J.’T'(”W
awareneess and

COOperaation R CH I

Y SDORNSH OH1 [« !
| + -
TAES 0
£ MINISTRY OF CIVIL AVIATION A and.

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7"- 9" April, 2025
New Delhi, India




GNsSss Spoofing

J iNn Oceanic
Alrspdgp 3 anic

apan

GNSS RFI situation
awareness and
cooperation- ROK

GNSS interference arjd
sponse of ATC & Pilots

“,' /'*“." l.1\x';;~"r:”.\>:- ATION IA“K‘ ~e

ﬁ‘\?

— \“\ —
ICAO APAC 2Rh
ON py
RADIO NAVIGATI | %
-

SYMPOSIUM

—

7¢. 9° April, 2025
New Delhi, India

T'h: nlawj Str-

Address iy 389y

[« )l i t
11¢ vigatio

/)”II,HH(, System % i‘[,\
AQuUenc, AL Q
’rxlr.]f”[ Y INnterfere

(GNSss RF1I) Nce

(;Imt) Il Navigation

Satel]
l Ste 2V [\ 1( ‘If)F'»-a;xt (¢ \.
HT‘ rfere nce (( NS
3 > |
IATA s

Rationalization ¢ ) f
Navigation Infras
IATA

structure

GNSS Spoofing in Oceani

Airspace- Japan




\\<»;
Cep :
20 'Ppines Mailang
?4 ’ 74 [() /fg (')(—:’()[)(*/ /\(1(1“”1('. ('1
’ atellite
requ N
Agenda Item 4.

D Ar ; -
Navngatuon Global Navigation
(7‘,""\T1~[1\ Ra fic Eram e ‘...
g in Oceanic INterference (GNss
Japan

GNSs Spoofir
Airspace

RF
IATA o
Rationalization Of
~ - = . Navigation Infrastructure
GNSS RF] situation I/\r,\l I e
awareness and

cooperation- ROK

GNSS Spoofing in Oce
i Airspace- J
GNSS interference and f

xsponse of ATC & Pilots

AL
apan

A A
i R A

ICAO APAC
RADIO NAVIGATION
SY MPOSIUM

4
\

7" 9" Aprl', 2025
New Delhi, India







ICAO APAC I
i

— - —T—TTN - A W O OT'WE &M A revTey 2 "



ICAO APAC q




R AT
N AT R e

MINISTRY OF CIVIL AVIATION Ab—-\

ey forrravey wrfinsro
AIRPORTS AUTHORITY OF INDIA

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM




Ty Mureen TN 4'
MINISTRY OF CIVIL AVIATION g » .

y ’ - " =2, =
\ ‘"‘;R — > . o T 4 . A
IP
o

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM










ICAO APAC




WAL MINISTRY OF CIVIL AVIATION IA.K
—

ICAO APAC

— NN - W B W WWET ™S FE - = = 2 aes T .




‘—

o .
. Chillaka Mahesh

7+ 9" April, 2025
New Delhi, India




r. Chilaka Mahesh

AT SE A

RADIO NAVIGATION ¢
SYMPOSIUM

7°- 9" April, 2025
New Delhi, India




Dr. Chilaka Mahe<h

Y @,
7 D)
A
4 \ Ii ‘\I ‘»| /A
v“, Sl °
)

AR AT JEed
IA}-k e
}'/,
/

4

A5y MINISTRY OF CIVIL AVIATION P18 W

ICAO APAC
RADIO NAVIGATION |
SYMPOSIUM

7" 9" April, 2023
New Delhi, India







MINISTRY OF CIVIL AVIATION

¥ 3

[CAQ APAC




ICAQ APAC




) () |
| ""l"ll,,||l|t|,/1. ' 1

' \- \/ )
’ J l,’ L | | ,I | ( 1 | ‘ '}
' ( ( |

W e R s Ak
A MINISTRY OF CIVIL AVIATION T anys'

e

ICAO APAC -

RADIO NAVIGATION
SYMPOSIUM




£ ARG S
\ Iste
tent ol mirsleading aircor

‘

Navi
Wwigation displays or EFB:

>

Nnsistent flipht puidance
divergence, un comma
H.k{if'\/hati<)r\u from A

e Infringeme
: N | N S

wiy Woremem o AN

r iy

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM




I
F-‘[J/"\\/, YENCY RPN 1o
RN A VEDo o |
bty oy, oy Mt P
2Ot rerpy LU gt '
EY ANt beoiy ol F il

RADIO NAVIGATION
SYMPOSIUM

7"- 9" April, 2025
New Delhi, India




Loss of GNSssg b

ased , -
ENAV' ANd RNP 1p \t/\/(li'y’)(ﬂ)mt navigation >
Np e —-aApPaAni| |t|(.-,’ i ¢ d LoOss o
AR d[)pro;,(_h(“ |lui|n}v_ ——, ruption of ADS | Pt
Die ¢ M L« 1 1t
; IhCO < i 3 : 1N AW ATE ¢
7_h_,>|st,(>nt or rnir.,lp(,(“,”, - > Malfunct; Nin : \
DOSItlon’ a'titll(i(’ ind " l] j"ifl UP"™ Qlert i \ l s 3 ;
- - N < < )(AQ.( ("t b ( ) FEIT At l “H'l
Navigatio e ‘ a on ]
= N displays or EFBs. ¥ Lo A (Airborne Collisicn A
Vataem) N 151 i ETel
s iIstent flight guidance, causing
= ] > Increased workload tor AT ind th
'gence, un comimmanded
deviations from AT > Reduc VS a f " 1P
Oprerrational o [y
» Fleevatoed 14} tier to vVaten
e infringements, loss it L S
| Je— .K insufficient %
Cb vausv.m OF CIVIL AVIATION danre ‘

RADIO NAVIGATION
SYMPOSIUM

7°- 9" April, 2025




g = P T S ()t ¥
(JN(>() k)

RN/\\/ ar ased way
F ’ 'd RN p YROINt nay
NP AR Capabilitje. =Hlgation,
-i[)[)l(),|(|\,.. 2 INcluding )
|r\(;ur\',i't«-nt )
N , i OoOr mis|
DOS eEding
F tion, altitude . o i S S |
y , « ANdg s » € i
Navigation disp] Reea data on
> | QAVYS Or EFBs. '
> Incort :
I\1 flight puirdanc e L ST
RO IR ‘COTrmirma ey ed ey :
rations from AT 4

e infrimgpoerment

[
. s :
(‘i‘ b stz farE wEEa AK 1 | A ) !
*‘\_‘y {8 MINISTRY OF CIVIL AVIATION A Ew -

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7%- 9" April, 2025
New Delhll India















rl'l"l’{ (I‘]"I"T{"l JI‘I(,{)J

POSIUM

1ICAO APAC RADIO NAVIGATION SYM

o ; ; . ‘ ’ o - |
GNSS RFI: Collectively Bridging Gaps and haping th Path Forward

"7’“ Qth x"/n‘.' il 20725 New NDelhi India

3
L4
o))

3
AR

) LA

~ &



'll

&
€2 MINISTRY OF CIVIL AVIATION

<
ATITLT TaHToAaT FHATAH j

ICAO APAC RADIO NAVIGATION SYMPOSIUM

GNSS RFI: Collectively Bridging Gaps and Shaping the

Path Forward

7th — 9th April 2025 New Delhi, India

[

v
&

3
\S



|

ATITT TaHATHT HIATAHAH %l
MINISTRY OF CIVIL AVIATION > 4 -4

T rrey

ICAO APAC RADIO NAVIGATION SYMPOSIUM

GNSS RFI: Collectively Bridging Gaps and Shaping the Path Forward

7th — 9th April 2025 New Delhi, India








































deve|
O
Ped any GNSs RFEI monitor

mgx’(_i.r:p-_;(qT,;,,, ’

add g “;Ing Intenthﬂa‘ =2E Or c)F’)()()f”\(; of G

\ \ ! em Office Templates
. /




s
SNSS RE| Monito; ing/m_m:mml?

N real tig

Y YOour indepencdig




% g N
N\ a Q ) -k\
— b e —

(N(’()'\}l ' 5 € P\QA\/
] i IG/\HDN SYMD
0Ss

St
'aping the |
‘ath

Delhi, lnd|a

-—'b_,,— z — ) ‘

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7m_ 9"‘ Aan 2025
New Delhi, India




— e 3-; ATITL TAFTTed ITATHA /,,.f’?
_\"\‘—{-’— CE=ED MINISTRY OF CIVIL AVIATION ,»1"%;1 E‘k:_
ICAO APAC RADIO NAVIGATION SYMPOSIUM

GNSS RFI: Collectively Bridging Gaps and Shaping the Path Forward

7'h — 9" April 2025 New Delhi, India




I N & F
e Ee— § i bot
— o 8 3 b
. | L
- u i -










il Collectively Bridging Gaps and SNaPiIrngg irise 7k

t h O 1 , - P p— . — . -
7th — 9th April 2025 New Delhi, Indi
















, \uli’ ;

ATITT TaHHTaT
<€ > MINISTRY Of
ICAO APAC RADIO NA
GNSS RFI

\VIGATION SYMPOSIUM
(()llr(llV('Iyl’il!(l(]lln(}().n;)'.Atl(l‘Ju\[nll(]lin-l'.
7™ — 9th April 2025 New Delhi

, India

ITATAH A
CIVIL AVIATION

ith Forward




> GRS et TaHTeTer FiHTerd o

\ > s 2 MINISTRY OF CIVIL AVIATION &
ICAO APAC RADIO NAVIGATION SYMPOSIUM
GNSS RFI (()ll(rl|\/(lyI.ll(l(]ln()(:.1[)'..||1(I‘,I1.1|)|||(|H|<~I’.nllx!(nvv.n(l

7™M — 9th April 2025 New Delhi, India




/4
A
’l

\

ATITY TAHTodaT ITHATSHAH o
LAZED MINISTRY OF CIVIL AVIATION > 4

A
~

’\

ICAO APAC RADIO NAVIG ATION SYMPOSIUM

GNSS RFI

Collectively Bridging Gaps and Shaping the |

ath Forward

7' — 9th April 2025 New Delhi, India




anz Bues aEa
S MINISTRY OF CIVIL AVIATION

—




MINISTRY OF CIVIL AVIATION

—

RADIO NAVIGATION
SYMPOSIUM

7. 9" April, 2025
New Delhi, India



K- @
amrz fueey snEa h
& MINISTRY OF CIVIL AVIATION -




April 2025 Ne

£ MINISTRY OF CIVIL AVIATION

————

, ICAO APAC
RADIO NAVIGATION

J SYMPOSIUM



711

Ot April 2025 N e

!
L

i I \
: ™
W e A wAed AK
MINISTRY OF CIVIL AVIATION ):,.:_;

—

ICAO APAC

RADIO NAVIGATION
cvMPOSTIIM



o

@

r\“'ll Ho \V\/ ¢
VAL ¢ ‘r‘ |
¥ tel
o y . \
ll},ll)w., 1 .}“ Ci ( YITYEY YUY I« ition
« I \ ' .
INgapore e MAUthority {
> IrYC € ,‘”‘l | Y O
‘ | ¢ |
‘“)\.,1'I." ! 1 Cle
V\J £3 € ¢ )
- 4 e U erllance t " !
€ ( I
1T ( ||[(1‘[!:y ADS I3 by i \](\“\.
4 ) o
Varioul 3 ¢ ) o RERn aeh e
y ADS-B FOrvirm AN € > (V) 7
—l sl el y ( ind one
)€ l'“. personnel L Oy ( '
AD . (8] ttionalize
N\ > 13 I SINNEZAapor e b
} e | cuirrermt |y 1

mermbe

« 1 ( ' '
B | ||'I1- OfF thi G- Y Sl for the 1CAO Asia

Pacitic

ArTe e S

.
MINISTRY OF CIVIL AVIATION A)b:.

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7"- 9" April, 2025
New Delhi, India



N -

— o, N &7
- Ho w/e Sin

20 ©

Mr. Ho

(‘Hg’_ll)(-(‘[

Wee Sin jg

N the

a twlrwunnnunu
Civil Aviation

SINce 20049 He

N surveillance
lr\(lurlin;', ADS-B. He

various ADS B forum since 2007

of the key personnel to
ADS-B in

ation

Author
“)n\;{,)p(nu it e

has
|(fl()\/\/‘('(i§"(-

(iw(‘;)

lt'(hn()lr)g“y,
has been active in
and one

Operationalize
Singapore. He ijs

Currently g
member of the |1CAO

Surveillance Panel

and one of the co- hairs for the ICAO Asia

Pacific Surveillance 1CG

'i!. 3’ ‘ i " > E
.“!‘[' } g :T:nsmv OF CIVIL AVIATION lgh .

ICAO APAC
RADIO NAVIGATION
SYMPOSIUM

7°- 9" April, 2025
New Delhi, India



