AN-Conf/12-WP/111 A 5aall ool
4/10/2012 Al Aaal) G phal) Aakiia

Jas 434

Lgall dadlall e ALY jaiigall

il dagil) Jlee ) Jain (e T a8y Ad)
ciliagially Ldih Jalad 1y -1

Leliall JLaYL dadiall Lallal) alaill alled) smial) do Gudal) LAGU gl
A piaigig) JUadY)g o Ladl) by dilaial) ¢y glatal) —

(GG (e dadia 43 ))

24T agall
dgeluall HLaYL Al el 2Ll (GANP, Doc 9750) Leidleds dysadf dadlall <ofpadl Luallel] Lasf] Cisaa 2l
Glleally (PBN)  ¢laY) e dailall L) cillee 08 e Jexin A )l la <3 52818 (GNSS)
bl Uil Lo gl iS5yt (DA (e Aad) AS5al) 512V dadiiall Cilipasnill (o Loyt s (TBO) [lawall e dilal
Gaeall LVl dadl

Dnlally e liadll il alal) Jilesd) (o gty (5 piansi sl oad) CDIL Aileial) Jilosall aalud) apiill diaa |yl
O Alad 3y samy oy o Lo liall LS allall albaill Gusial) allall gl iy 4il ¢ Jilusall 038 dallas ) Al )
bkl g Uy Jsall G sl Sl c Gl sl DA (e AalKD G

DLV Al allal) QUi sy 2w o 55 o Liadl) (g daleiall @llis "3y o3 sV Jilisal) 850 038 Jslig
¢ Aggal) A0 dpallal) 3asll A lil) (ASBUS) (lyadall dasbiie 3 il ajald Asially ciaill HUSY) (PlA Lo lial)
WP/21 Jarll 435 & dajially e il HLaYl Aadlall allall aUail) Coraay Alaiall cole ) el AL kel 7 iy

.WP/21"GNSS Implementation Issues” "due Liall Led¥ls dalall allel) 2Lkl ity Lhaiell Jilisal"

Yol sl dpagll e ddsall jaisall e 2 el

-

Lakal )

Gllaally oY) o Al dadlal aeal Zadlall Lol DS Gyelall Sl L dadlall el alaill ey Y=
Allad s goad) Jaill i 530 g cdeadiiall Aysald) Al 5yla) sl (he Wyt Hlsal) e AU

A Lelial)l HLaYL Al el ol Coram sl daleiall 4l Jualil) WP/21 Jaal) 38y5 cpaiis Y-

SISV e o oy A e baY) bt 21 cula (U egnisis) 35080 dalds coladll il als ) gim
Aaall alladl alaill dline Ay (3iad Agtyy . Ylad 1205 dpeliall HLaYL Aadlall allell Uil 3w Jaf e Jsaly
el alaill e Al Geadl ASall 5la) e aagl e Wy oY) e Al Sl dal e Belial) LaYY
ansl Jilae da Gamg 4l (Y] S oY) 90 siall Jia GBUaill puls s5ise o Leliall HLEYL dadll
Ao lall 5Ll A0l allal) Uil s 30 Jiym Ll Ladls Wlad Sa (gyiusis¥) 35330 ) (a3 Sl Canacal)



-2- AN-Conf/12-WP/111

Losn coliaill Guils o sa Zoeluall Sl Zadlall _allal) alail (g)odan alaialy Jasy 3 AV LY, Y-
3¢ ‘ﬁ_d\ g iy Slaals ‘&).L.Lu\)“} Aol YLlay) ol jeadi 8 o USA.\ CWP/21 Jaall 385 & 3)5
AT L@uu} adtiaadl jalhall A1 Ay 3 caall Joall e ) & oY) Al Sila¥lg . p)udall g ylly il
S Gl ) elaadl Gl Llioad ddlie Ayl 5uall il Uan i NI Ul dy Lyl dm‘fdm:ﬁﬂ
o]

and YOYA=Y VY piagl) sl DA deliall HLEVL Al el alaill il 3450 0855 ¢ gua s )
)J:.\;“ MJJ (55 «5‘4‘& UJ-‘H‘ tu:.ﬂ} A_UQ\ A Glead ‘SAMAJ dj.ﬂ\ é‘; u.uu.u cu).daj\ M}J:.\A &55 L_at.uu;.d\
de\ eu:.u” ‘_,,J:; Al daall Asdlall lead ‘Ac ).\)J cd;s!\ U.UJ: A\jL.mS ¢ Ladl) u.u.da U.;aﬂ (moxly Lg).\s.u}\);Y\
-l )y Agall Holay (Ui e dpelicall SVl Al

A8 -Y

Leliall HLaYl dadlall allal) sl o o pbagig) il Y=Y

dla il alalis) &\wwapd&@w\mmu\ )Las\Jb%)uﬂsdbd\eM\ RPN Y =V-¥
4.@.;}«3 LDl ).\.1\3.\3\ \jﬁﬁ.\.\ u\ «Jhsj ‘Lu.uLmS\ g).\ajb M.Luﬂ\ c_\kg.;l\j MJ;.“ L cled }AJSA Ls.‘;.u u\ ?-)L Laldll
plail i e g 155 Al Aflans g (g s g3 53Y) S o Gaay e liall LYl dadll allal) il e 4.3).\9;»}1}4‘}!\ <yl
e ‘LD.\S.\.&}J}.IY‘ Slandl e.\.\s.a L.s""“" ‘s_uula.uul\ J\AA\ [SETVEN c\A.u;.a ).\S\} ce.\h“ﬁ\ [SETVEN alidn 4..\::\.».43\ ‘)LAEN\.J RG] Gdbd\
(WP/21 Jaall 48,95 <Appendix A :aaall) Aual8y) CABUEAY) sle )y

Sl SN e ai deliall LG Al sl Hlaall ) Ct‘i’ S Gleall saelus A Y—)-Y
u_‘Jl,._// ALY Ay JB) Jaw o lgie SIS @il 3 Ladgs A liall SV Ao Al el e w.myy&\
Lad¥L DOlall allel) LLil g dadal) Clinhi o dypdissisy] il _yujéis (Doc 9849) duc liall Jus)/b SESM)
Report on lonospheric Effects on GNSS Aviation Appllcatlons by Ol abi jied o) (48 o/ s Leliall
Qe gnsall 038 ol dal e gl el (Y1 % 5 Navigation Systems Panel (NSP lono Paper)

Cyalal) :\Ajhu‘_,AuWY eﬁuﬁww\ JW\A‘\AMU.ASM\ e\h.\!\uiﬁ‘\.}).ﬂuyy‘i\ uJuLd\uﬁJkJ\ Y-v
el alaall dad)ll clegyiall Gajey adl Aadlall dpallal) 2adll 4 daglesill cillabadll g, Y =Y-Y
2axial) delicall LY A0l allad) aUail) due Gs sl A aild WP/21 Jaal) 48)5 & duclicall SV asdul
Cauail) ) (Y4YY=Y)A) Block 1 Aeiall g JsY) Caaill (e elail (MF-MC) GNSS ile sanall 2aaially claajill
Cagaill & (MF-MC) GNSS alaill 138 acluy of oSay cdplatll dalill ag (Y YV=Y . YY) Block 2 dajall (e J5Y)
(WP/21 Jasl) 485 (e <Appendix B (pe ¥ 85880 jlatl) (g g3 V) 350810 dagijall Coniall g (1

saariadl Clansll cuea Caally dpeliall HLEYL dadlal el AUl Jximall ppgdaill Gl el aag Y-Y-Y
")ﬁsﬂ Al dju\ A @ Cpad) (adx: Yl u).\H\ t_aLu}‘).\SS\ ey (MF MC- adapted GNSS) 3z Lall Gilaaailly
Al pallad) ladll Julds e o i) e il 13l ) jEal)l el Jeaal) oldy Sl any b 3la gl
aeliall HLall dadl el il lpda il 5K 3ol e ganally Aladl gl 225l Wy dpelial) Sy
2l dpeliall [LaYlL dadl allad) oladl)l Ay Agd cpa Ja deed Gaalg casall allall o sl e (A Gkl
aulic g kel amall e (MF-MC GNSS) le saaall aaxially culaall

«:M\, aalsll 2ol eliall LYl dadlal ) il e 2 cleaddl ydg ok A Wl Y-Y-Y
Sl L dadLl el alaill Je ydusi o) S5l s ).xs.my}.N\ o pal A0S Adpra o3l 438 ((SF-SC GNSS) saalsl)
el sl e Al adill 48 ve Jag o LAeliall Sl sl el sl yoekaiy apaal & dueliall
Ll 80 9369 iland) JI3 1 2ty (MF-MC GNSS) <l saaall aaeiially claasill aaxiall dyeliall 5LVl dadlall
Ml 1885 3y i 31 iy ilil) o e alaill el 3,08 216K Lala

A pheagi o) il (e ST Jal G dpallally daliy) el Y-Y

bl Jips of Jlia) Cagaal ol MAah slew aa o SNy ol agis ol WPR2L deall B)y pmss V-F-Y
Ja maail lae Unpd 4y piosisl) (ailiadll ady Aelicall SLEYL Dl llal) sl e 3paball LY Ay i g o)
st gl CDlall dad ) dpeliall SLEL dadl sallal) ol Conia e caanll



AN-Conf/12-WP/111 -3-

oo SN Ll 85 las il cgpusis) geall CDall Gailiad was e ST byseay oSHI Aayy Y- Y-Y
oailiad pums Ay e luall SV Al el plaill ciledd 4 S 3 aliY) 8 dualie JKET 3 ULyl
bl Clasles 3haliay Joall 8 Agigey diuie alladll oda Jaal 5585 Allad Aiphay (gyiugislV) geall Gl
Gl ba dihie i ) e G Jaal) el diuie Ziphy Lol Gl ges Alee 3 iy ¢FIRs)
o @rbusisl) geal) GO pailad iy o cllie bead el Levie cpalfY) Chabal Jiudng . oaushainal
s e Al dadldly deliall Sl Al el 2Usill Guiall 3450 sedms Lee cuia IS allall dnial

il
DLVl A0l allad) Sl Bleiall Y gaaill isbeill il e 350 culs Y oLl Jaaiy  FoY-Y
Z\_UJ\ M\ ol :u;umn ,w‘yu w GAM\ Alail uumu wm,;y\z\ s}m uat.m s s m_\r_hml\

Pn Gkl ola Jeal dﬂ})ﬂ iy b UL b el 3 );n yu\/&my\} Ay L A
Lol 13 8 dd gl Jilaal) aal 4, e S Al al) Jilaally Aasial) Jlae¥) 8 sgaall 138 aganss cgpiussisil)

daejdl) de ganall HUal & (ISTF) dpbugig¥) caludolly dieall Jeall 2858 clad saledl amdly L lil 8 ¢—Y-Y
Ll AL sy dadadl LualY) de seaall 4ol (CNS/MET SG) dusall sba s g i)y AsSlally LAYl dieal)
Sy YoV € ale Jolay dppdugiol pallad iy ) Glhall Ll 8 o oay ((APANPIRG) (saled) Lol Ll &
aleny) e Mad Jeal) daadsa)) dinall Jsall caiatis J CRas ¢ (g -(Appendix B JLu\) B (8 AS filia Bygumn elnka (Say
3l ) 138 agry o iy - (hphal) Glaglea eJle\ Jsll e 8 Aclial) Sl dadlal sl alaill dauie laxs 4
SLaYL ALl el laill abaay (gsall Jaall ediiey Apsall A0l Gled el Jeg Joall e A5G
dacliuall

plhany Jaall Joall Jaal) dg)sl Al jaS alaial (gybugiol¥) (ool CBlall Adlaiall Bl aads ‘O—V—Y
Gleall e ST Al ¢ piay¥] Ayl ol Adlatall Culgaldl Caliae duh)al dye sk Ao gana 29 (IGWG) (oa)Y) 4, il
o) Jaall 32)8) Al Ape 8 A gana Y Jaxig cladt) aaleas ilelually 4 gall daddl cileas (odia g dapaiil)
Gy oV Al als dal e @tusia¥) gl clall ol dhuie by o ) Gl Kl ol
ahiy Seall o) pall 54 ‘",.@‘\1\ gl alany Jmall Jdeall Jaall 338 G Jlal) dgaS Jaxiy Ll a8 gLl
- SSOU Al A3l

AL Gledd sedie 2E vie dald dpal djlame Gagil e daeadll Apiug V) @bl Jaaty T-F-Y
Calalls . cpme gon Jlae 8 55l JalS oL dpeliall HLaYL Aadlall el pliadll clesdd agasaiis agllecy 4y5al)
O adsiall o Al cadipall sadil) Laliil) 5538 o U ppad JSis lal) el 8 Coylaae (e A (o5t gl
Y=Y 38l )l Adasdlal) pgem A Lelld dmy Bl oY) Dlsiull J'AS} Aliall gl o L) Lyyd angyd ) d.m
wb M\ A_U.Lua)d ;\.mLm ?‘“s" ;);\ u_u\.; sz‘ “UL“:\} 4.41:1..\..41\ JL«BYL\ Aol sdbd\ em‘ J.Uj:u.\ L.s"d}"
g_a\}.u.u )ms: dS ch‘} o)a c_u.u.\ AF\S\ 4.;4)53\ ;\.Us.q O ng.xsu}.ay\ﬂ ng;j\ alall

tﬁj L@.@):A} L@.\)—\A ;).\\ A_A\ L;).mu};)b!\ LEJA-“ lall ua.\l..a; @a‘jx M\ ol (ﬁﬁ d}.ﬂ\ 4\5)\.;.».4 )3}.1 u\ uSA.a Y—-Y-Y
Sl uﬁ La.\ 4.\1:14..4}\ JLQEYL’ I ALl Gdbd\ eLLJ\ d.uu..u) e.\m J)ﬁ\ }\/) ua.\;).d Lg_ah.uS\ A_ux.d\ d}dﬂ Gz_m ‘5_\“} ‘UL..J\ (K%Y
ea;_a 45‘“ ULL\A]\ uﬁ g_z).aUJ\ c_s\_\lx.:: E) A_xcl.ual\ de\ﬂ.a PG G.d\:d\ eU:ul\ &c Al u\c);Y\ ‘u).\.u\ g_al.\.\}).\ﬁ\
REFRERA

Leliall LYl dadlall allal) aUill pLail) (ubb cilagles  £-Y

:,.w.l.é.u.d/u,b.// Mlcylagjﬁwlu_lo N7 Sl il Je pladl) il oyt S Y—¢-Y
UéJy/‘;[G Ll Lan ol iS5l ra.éa.n.// Ldgigag ;/..J/@lo Pyt ‘flj/ Cﬁ'J_)AJ/ ‘;ja.// <l ‘;_).m.uj.rj./Y/ 4;};.// iy P
-y E)Asj\ @J.d\) "4;};.// LM/ ‘_'K u_).!LA.//(aﬁ.é/ MJ/M/CJJ/JLAJLI J.?g.u U/L)SAJ‘_’_IJ/ / 4./}4;.4.//
-(WP/21 Jasl) 48)5 (10 Appendix A (s

Ulad g 45 gala uu&uﬁwu;wyﬁmb sladll uila Gilaglas aladin) Llee A Glaa il Y—¢-Y
Concept of Operations for International Space Weather L5l ¢ Ladll il ilogleal Cililanl o ggdo ypdag .Ul
bl 4l ala ¥ el Gad V) 4 il as&y sy Information in Support of Aviation (Space Weather ConOps)



4. AN-Conf/12-WP/111

Plaill (3laly (Allall sl e eVLa) Aie e caddill sliadll ik ciloghes Platal 2l ) ¢S
A el 28U b cliall Aaus ¢ Y deyag oo liall Sl Al )

oalsh aal g Dpelial) Sl DLl dlall AUl cyls) e s o3 piusisl] SUSiY) alaail o) F—g-Y
coladl) uila iloglaa 238 8 a8 s gy 30milly grusis) goadl CR) Jlsal 2y Llee Hixing eliadll ik
(SC-SF aalsll 235illy saalsl) degenall 53 dpcliall SVl Aadlall _dledl sl le Aol cleadl) 0S5 4 llad
SSadl DU saie laglaa o olimdll Ll Cilaglas (ati o Sy <Ll st calilad) s3a Gk ddasdss GNSS)
DLVl Akl el Gl e Al Al 8 i) 3 ol 3lid) Alla Adpee ) Lajdlgy sl dpla)
Aadlall allal) aldaill s ddled Su3e3 LeiSay & (a5 «(MC-MF GNSS) cilazjill aaxially e sanall saeiall dueluall
ey dcliall LVl

A3l allall aUaill e (Space Weather ConOps) ¢badll (il Ll asgie Clleal dapa JAT Canals E—e-Y
imiiid) kil (el ha dilie by Gdadialls  Jac)) dashisal) (el bgha 4 Ll deliall VL
il ST A pasisV) seall G e e Lsa e 0S8 il ogball geall COLY e ezl o
.(NSP lono paper) s« V=Y sl Hhail) (58 hlidl 8 Wyil e feliall HLEVL 20kl bl ol e
il e g caaad allad) 8 Ly g yhusislV) goadl Gl e (ghall (gl Gl sl cildled 3ol dass
byl 4abals plasall B alfy) DAY 3T e lpahaind o cmitial ki) Gajl) ba 3hle b ]
- 05S3all lleal) ageda & Ladles

-

iaay -y
o glaal JiaY) ala2V g Ay g3 ) UaaN) o) sbal) egall 3o liSs dllad A8)50) o2 (g ¥ B8 55 Y-y

il e Jladl) Ciugaall Aandsy 0jigis duelicall HLEYL AadLl sallal alaill Jal&s 350 Jal e glhall Gl
Oo s WP21 Jarll 45 53)lsl) cluagil) @llal caila s cBladl 138 8y . oyugisl) goadl Gl e dealdl
Al la gl e A8 el il
Al allal) amall o Jdad) 2AmY Jal (e pliadll Gulag g pmiusish) goadl Al Claglia —..... /1 Luagil)
e lial) Ll dadLal)
feh Lo Y e paisall allay
Alaill Gusially callad) il) Jal (e Gy sl) pailadd)l Jlae 8 dallally $pa) aidy) Gus (|
e liall SVl Al allad)
sladl) (il o) Leliall Sl Aadlall allall alail) Conia Calsad gaaill ages J dlalses (o
Alaill Ja¥) gl skl slefye g dpeliall SVl Aadlall adlall AUl s 3 Gl sac lusd]
¢had il o Ladll (il jalshy (e Db Lpeluall SV Al allal)
Ghldl 4l yeall e Lkt oSey Al eloadll (il lagladd JiY) plasiad) dulns (z
DLV Aadlll allad) Gl elol 3505 Jal (e Apdainall (mjel) Jaghd (e dadipally duaidial
tealle Ul & dpcluall

ol Lo Jsall (e aigall ol

DLVl ALl el Al e S dyead) ASall gy cdadads ¥y ol o med a3l e

sl Gl i) Jleddl Ja Ay sl gz B a8V S Ol hn o Gy dpeliall

bl AUaill i)y ZAS Cum e Jladll 2anll Ayt e¥) Gailadd) Gd 4 Ly gykusia)
el Ciall daeliall LAY dadl



AN-Conf/12-WP/111
Appendix A
English only

APPENDIX A
ANEED FOR IONOSPHERIC THREAT MODEL IN GNSS IMPLEMENTATON

1. Importance of properly addressing ionospheric threat in GNSS implementation

The ionosphere is one of the vulnerabilities, which need to be properly treated when implementing
GNSS. (Ref. ANConf/12-WP/21). To achieve safe and available services, the range of variability in the
ionospheric effects (or threats) in the airspace where the GNSS-based air navigation service is provided must
be clearly defined.

The ionospheric effects depend primarily on the region with respect to the earth’s magnetic field and
on solar activity. Thus, the ionospheric effects need to be evaluated in a manner suitable for the region where
GNSS-based navigation service is given with data covering high solar activity periods.

2. Distribution of ionosphere

Distribution of the ionosphere is subject to the magnetic latitudes determined by the earth’s magnetic
field rather than the geographic latitude. The magnetic equator where the magnetic latitude is zero and the
magnetic field is horizontal deviate from the geographic equator by about +10° (Figure A.1).

The ionosphere can be divided into three regions by the magnetic latitude, namely, Low-latitude
(x20°), Mid-latitude (20 to about 65°), and High-latitude (above 65°) regions (Figure A.1l). lonospheric
dynamics are strongly affected by the magnetic field, and this dynamism makes the ionospheric phenomena
vary by region. For example, the aurora-related phenomena is critical in the auroral region, the mid-latitude
region is rather moderate except for the period of severe magnetic storms, and the equatorial region is more
disturbed due to so called “equatorial anomaly”, which translates into the enhancement of ionospheric density
around +15° magnetic latitude due to a local sharp depletion of the ionosphere dubbed “depletions” or

“bubbles”.

It should be noted that when GNSS signals pass the ionosphere region, the GNSS signals received at
a particular site is affected. The locations where signals from a particular satellite passes the ionosphere
(lonospheric Pierce Point: IPP) distribute around the receiving sites with a radius of more than 1600 km
(assuming the ionospheric altitute at 350 km), when satellites with elevation angles greater than 5° are used.
Providers and regulators of GNSS-based air navigation services should consider the ionospheric effects which
influence GNSS performance within the said circular area.
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Figure 1. lonospheric regions (adapted from Figure 3, NSP lono paper)
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3. Solar cycle consideration

The ionospheric activity (density and disturbance) strongly depends on the solar activity in various
ways (increase in ionization, increase in the frequency and severity in solar disturbances, increase in
thermospheric density and dynamics, etc.). The solar activity has periodicity and repeats the cycle with high
and low solar activity periods almost every eleven years. The previous solar cycle reached its bottom in 2009.
The current solar cycle is in its increasing phase and is expected to reach its summit around 2013-2014
(Figure A.2). To support GNSS-based services in the long-term, it is obtain to collect ionospheric data during
the high solar activity period. Otherwise, it would take another eleven years to obtain data in challenging
conditions, which are necessary for GNSS design and engineering to ensure the safety of GNSS-based
services as well as the required performance of GNSS.
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Figure 2. Sun spot number progression as recorded by the U.S. National Oceanic and
Atmospheric Administration (NOOA) (Figure 2, NSP lono paper)

4, Role of providers and regulators of GNSS-based air navigation services

Defining the range and degree of ionospheric variation which affect GNSS performance in their
FIRs (ionospheric threat model) is the role of regulators of GNSS-based air navigation services, whether the
model is developed by their own or modeled after other data sources. GNSS-based services must be proved to
be compliant with international standards by employing the ionospheric characteristics the regulators define.
Thus, it is important for regulators and service providers to correctly understand the ionospheric conditions
and to build threat models applicable in their FIRs.
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APPENDIX B
IONOSPHERIC STUDY TASK FORCE ACTIVITIY IN ASIA/PACIFIC REGION

1. Background

1.1 In the Asia/Pacific Region, it has been widely recognized that ionosphere data collection is
indispensable to characterize the low latitude ionosphere more appropriately for implementing GNSS
infrastructure in the region. Such awareness was shared not only by air navigation domain, but also by
regional multi-national fora such as Asia Pacific Economic Cooperation (APEC).

1.2 In the ICAO framework, the question on how to properly address ionospheric effects on GNSS was
table on the 20th Asia/Pacific Air Navigation Planning and Implementing Regional Group meeting
(APANPIRG/20) in September 2009. The meeting resolved that the member States cooperate with each other
to collect ionosphere data and urged the member States to provide a focal point of contact in their
Administration to ICAOQ for coordinated collection and exchange of the ionosphere data (Ref. APANPIRG/20
Report).

13 As a follow-up to the APANPIRG Resolution, its CNS/MET Subgroup meeting in 2010 agreed on
conducting a coordinated ionospheric review and measurement campaign in the Asia Pacific region.
Recognizing its dedication to R & D on ionospheric threat modeling as well as GNSS, Japan was invited to
assume the technical leadership in that regional missions. (Ref. APANPIRG CNS/MET-SG/14 Report and
APANPIRG 21 Report).

1.4 Inception of the mission of convening a workshop on the ionosphere data collection, analysis, and
sharing in May 2011, which was followed by establishment of a dedicated Task Force, named “lonospheric
Studies Task Force (ISTF)”, of which outlines are explained in the following sections. The 1st meeting of the
ISTF (ISTF/1) was held in Tokyo, Japan, in February 2012 resulting in a good kick-off for driving the regional
initiative.

2. Purpose and Terms of Reference

2.1 The objectives of ISTF are to facilitate ionospheric data collection and sharing, to study the need for
development of Regional lonospheric Threat Models for GBAS and SBAS, and to develop them if the need is
identified.

2.2 The current TOR of ISTF is as follows: Take the responsibility for identification of the available
GNSS data source:

a) make recommendation on sharing scenario for lonospheric data collected,;

b) make recommendations on selecting ionospheric data sources and sharing scenario for the
collected data;

c) steer process for evaluation of the data analysis;
d) study the need for development of regional lonospheric threat models for GBAS and SBAS;

e) provide guidance on the development of regional lonospheric threat models for GBAS and
SBAS if the need is identified; and

f)  establish rules for use of shared data and the result of study for non-commercial purpose.
3. Membership
3.1 The membership of ISTF is open to all the member States of APANPIRG.
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3.2 The ISTF/1 meeting was attended by 9 States/Administaions including Australia, Hong Kong China,
India, Japan, The Philipines, Republic of Korea, Singapore, Thailand, and United States of America.

3.3 The States which are not participating in the lonospheric Studies Task Force are expected to share
ionospheric data from their national sources with the Task Force to support development of regional
ionospheric models for GBAS and SBAS.

4. Work plan
4.1 Five specific tasks were identified by ISTF/1 with sequence and corresponding task leads as follows:

a) identification of data source, GNSS data collection, sharing, distribution and archiving.
Identification of data sharing format. (Sequence 1);

b) identification of analysis methodology and GNSS ionospheric data analysis (Sequence 1);
¢) GNSS total electron content (TEC) gradient data generation (Sequence 2);
d) GNSS ionospheric scintillation data generation (Sequence 2); and

e) assessment of need to Regional GBAS and SBAS ionospheric models and development of these
models if it is needed (Sequence 3).

4.2 The ISTF plans to have meetings twice in the first year and once from the second year, with a target of
delivery of its final product by 2014.

5. Financial implication

5.1 The ISTF activities are supported by the voluntary contributions by the participating States, who have
already been engaged with great interest in their domestic activities in this subject.

5.2 The cost incurred from data collection and ionospheric threat modeling can be minimized by making
the best use of the GNSS networks which have already been operated by national organizations for such
purposes of geodetic reference, reference for intelligent transportation system, GNSS augmentation or
scientific research. In light of the regional or global nature of GNSS and the entire implementation cost of
relatively large-scale projects, team work by those of the common interest can reduce the total cost and time
by avoiding duplication of similar work as well as system harmonization in an efficient way. ICAQ, being as
facilitator or usher, assists them in building inter-regional or global ionospheric threat models, which allow
States and ANSPs to enhance PBN as well as GNSS in a globally harmonized fashion.

5.3 The ISTF adopted a sample MOU for assisting States in entering into a data sharing agreement with
their national organizations concerned.

—END —



