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I1mo. Sr.  D. Al fonso
Subdirector General

.Terrescre, Mariri.oa
C/ José Abascal,  41
2807I MADRID

Madrid,  27 d,e l larzo de 1.989

Muñoz-Seca
de Cooperación '
y Aérea Internacional

O r  r c ¡  i  r i a  ^ l  f n n  c n  .

Cono continuación a ni carta de fecha 16 de Marzo pasado
y refer ida a la Reunión de ExperEos de Seguridad Aérea en la Antárt . ida,
Ee conf i rno que nues¿ra delegación, además de1 ya ci tado Sr.  Plaza
Bódalo,  escará compuesBa por D. David Diez Fernández, Anal i .sta
de Sis¿enas y especiaLj-zado en nodernos sistemas de cont.rol , navega-
c ión  y  v ig i l anc Ía  (CNS) .

Igualrnente, Ee adjunco un docunento que nos parecería
oporcuno se discuEiera en la c ieada Reunión, o a1 menos para que
sirva de acicate para un posi .er ior desarrol lo dentro de ias di .scusig
nes de l -a misma.

Recibe un fuerte abrazo

Fdo. Carlos Martín Plasenci-a
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ESTABLISMENT A MULTINATIONAL ICAO-reerr,rTY7seR\/rce -

(p repa red  by  F .  P .  Boda lo  and  D .D iez .  Spa in )

In t roduc t i on

The dif f lculty to lmplement present CNS systems and operate
them in a consistent manner in the Antarct lca, caused by a
var le ty  o f  reasons  l i ke  d i f f i cu l t  te r ra i -n ,  bad weather ,  and
so on ,  makes sa te11 l te  techno logy  to  be  the  on1y ,  now v iab le
solut ion that would enable lnternatlonal civi l  aviat ion to
fulf l l  the needs and requirements for such a remote area at
a  modera te  cos t .

2 .  Sa te l l i t e  based  CNS sys tems
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2 . t  N a v i g a t l o n

Sa te l l l t e  nav lga t i on ,  where  the  use r  pe r fo rms  on -board
posl t ion determinat ion from informat lon received from
broadcas t  t ransmiss ion  by  a  number  o f  sa te l l i t es  n ¡ i l l
po ten t i a l l - y  p rov lde  h igh l y  re l i ab le ,  h igh l y  accu ra tee  and
high integr i ty g1oba1 coverage indenpendent ly and r ,r i11 meet
the requirenents for sole means of navigat ion for c iv i l
av la t i on  i n  t he  An ta rc t i ca ,

The  accu racy  and  i n teg r l t y  o f  t he  sa te l l i t e  nav iga t i on
system w111 be such that they can serve al l  navigat ion
funct ions q¡ i th t imely fai lure warnings for en-routé and
termlnal  operat ions, as wel l  as provide adecuate informat ion
to  suppor t  non -p rec l s ion  t ype  app roaches .

In accordance to the FANS committee recommendat ions ,  the
coverage of the system should be capable of  provlding
accep tab le  se rv i ce  cons i s ten t  h r i t h  s ta ted  ope ra tLona l
requirements over al l  the used alrspace of the world. ,
rega rd less  o f  t lme ,  e rea the r ,  a l t i t ude ,  t e r ra ln  o r
p ropaga t lon  cha rac te r i s t i cs  .



Two g loba1  cove rage  sa te l l l t e  nav lga t i on  sys tems ,  t he  G loba l
Pos i t i on ing  Sys tem (GPS)  and  GLONASS,  a re  on  the  po in t  o f
bg ing  l n t roduced ,  hav ing  bo th  accu rac les  o f  ap rox ima t l y
100  m in  the  ho r i zon ta l  pos f t i on  and  15O m ln  the  ve r t t ca i
pos i  t i on  .

2 .2 .  Commun ica t i ons

It  1s envlsaged that aeronaut ical  mobi le communlcat ions ¡¡ i l1
make extensive use of digt tal  data lnterchange betr .reen
ground and aircraf t .

Sa te l l " i t e  based  da ta  l i nks  can  be  used  fo r  sa fe ty
conmunicat ions I1ke ATS and AOC. and not-safetv
communicat ions ]- ike AAC and ApC.

The FANS committee developed a system archi tecture for
sa te l l i t e  vo i ce /da ta  commun lca t i on  se rv i ces ,  t ha t  p rov ldes
for al l  four k lnds of  communlcat ion summed abové. Thls
system archi tecture has been approved by the ICAO Counci l
and  1s  the  bas i s  f o r  t he  se t t l ng  up  o f  SARps  on  sa te l l i t e
air-ground communicat ions systems by the AMSS panel .

I t  is  to be expected that the Lmplementat lon of  an
aeronaut lcal  mobl]-e- sete]- lLte communicat ions servlce
coverlng the Antarct l "c polar area wi] . l  abol ish the need for
HF and other ground-based comnünEations in the Antarct ica.

2 . l .  Su rve i l l ance

The lntroduct lon of  a1r-ground satel l i te data 1l-nks,
together hr i th suff ic l -ent ly accurate and rel iable aLrcraft
navigat ion systemsr present the opportunl ty to provide
survei l lance sevices in areas ¡¡hich lack suci¡  serviées in
the  p resen t  l n f ras t ruc tu re ,  Ln  pa r t l cu la r  ocean ic  a reas  and
other arees l ike the Antarct ica e¡here the current systens
prove dl f f lcul t ,  uneconoml.c,  or even tmposible,  to
imp lenen t .

Au tomat i c  dependen t  su rve i l l ance  (ADS)  i s  a  func t i on  fo r  use
by air  t raf f ic services in which alrcraf t  automatical ly
t ransmi t ,  v l a  a  da ta  1 ink ,  da ta  de r i ved  f rom on_boará
navfgat ion systems. As a nlnimun the data lncludes afrcraf t
i den t l f i ca t i on  and  th ree -dLmens lona l  pos i t i on .  The  ADS da ta
would be used by the automated ATC system to present a
pseudo- rada r  o r  a l t e rna te  t ra f f i c  d i sp lay  to  the  cón t ro l l e r .

3.  Antarc t l -c sa te l l i  te -based CNS system

3 .  1 .  Sys tem p roposed

The lmplementat ion of  a CNS servlce based on the use of
satel l i te comnunicat ions, global  navlgat i .on satel t i te system
(GNSS) and satel1l te autómatic depeñdent survei l lance is
p roposed .



The lmplementatlon of the above servj-ce wil l  Lmprove:

1) safety due to noving from rudimentary ATC procedural
an ADS-based system able to provlde continuity
serv ice .

11) alr carr ler operational economy due to lmproved
rel iabi l i ty of navfgation and communlcation systems and
add l t lon  o f  non-prec ls ion  approach capab i l i t y .

3 .3 .  Imp lementa t lon  cos ts

The states, user and operatlng costs have not been
evaluated, but are expected to be moderate.

3 . 2 .  B e n e f i t s  f o r e s e e n

4. Ins tL tut ional /management Lssues

The establ lshment and provlsion of a mult inatlonal ICAO
Antarc t i c  sa te l lL te -based CNS fac i l i  t y /  serv lce  w1 l l  be
required. An agreenent covering the development,
implementation, operation and maiñtenance of su¿h a
mult lnatlonal faci l l  ty/ servlce coul_d either take the form of
a formal internatlonal treaty or an adminlstrat ive
agreement .

The provision of satel l i te co¡nmunicatl .on and surüei l lance
services involves many elements, comprfslng the ATS
fac i l l t les '  te r res t r ia r  ne th¡orks ,  ear th  s tá t tons l  spacecra f t
and alrborne faci l l t ies. INMARSAT could be a possible
candLdate to provlde the conmunications and surrréi l lance
space segment, and Eurocontrol to provide ATS servlces.

Navlgatlon can be provlded by the cps and GLONASS sytems.
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