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* The Real Time Simulation has beer)fun through at the
Swedish ATS Academy (SATSA«Yfa:IlItIeS in Sveden 18,/
22 November 2002.

« Therolesof ADSin the ICAO CNS/ATM system w,ere
addressed from technical ‘as well as gperatlonal asgpects.

* In the upper arspace’of Mongollazl‘—‘IR Mongohéﬁ and

~. Swedish controlleré were respons Sble for thf,voontrol from
. three Air Trafflc Control po;smons K

. Inthe lower ‘airspace of Mongoha Fl Rxﬁ/vo systems were
d , one Wlthand one W;tahout ADS-B
im - 7

. e Simulator gjpports full- §eale gateto-gate operations

ding Apron, Tower, Approach and Area Control. All
7 arcraft car,l’be\nonltored on a Cockpit Display of Traffic
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Objectives of the Si mu1 ati on.
Simulation High- Lgvel Objecnves 7
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e H1 Peform an ATM reel-tlme’smulatlon usmg ADS-B ‘based
procedures at SATSA in S/\Leden asthe bms for the operational
validation of ADS-B |mpka'nentat|on Factors such, s improved

N surveillance, navigation” and commun’ cation for domestic traffic

N .in the lower alrspa:ﬁ/shall be valldeted //

\ 4
\ / / /

. H2 \Give ad\noes for improvemmts’in ATC to overcome

increasing4ratfic demands in the upﬁer airspace of Mongolia
Different techﬁ'qu&s such as ADS-B, radar, RNAV
Urés
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Objectives of the Simulati gn(contd)

Simulation Low—LeveI Obj ectlves -
P L1 Assessthe operationa value of ADS- B for, amlx of ADS- B aﬁd

non ADS-B equipped flights, in odntrolled alr;space abovg/6150

MSTD

P L2 Assess the operationa yarue of ADSB for ADSB equlpped

*leghts in uncontrolled ,’

o L3\Amthe operatlor‘\al value of ADS B, for gzm|x of ADS-B and

non AQS B equped flights to and from Ulaasnba.altanr in TMA and

CTR. . 7

P L4 AWanond/Vdue of ADS B for provincial @Aimag)
airportsin 0||aeg/ ‘Khovd adeurm

pr 0n ADS- C and flight plan tracklng shal be
Vi ed. N ) P LS A*& the opgrfanonal valye’of Radar for flights in controlled
/7 7 N /7 alrspace d)OVEﬁJﬁO MSTD .~
| -+ H3 Demonstrate ap)atpa:h procedures using GNSS. 7 /,’ : :
Objectives of the Simulati on(cont d) Smulation organisation

Simulation Low-L evel Obyecnv&s(ccmt d)

P L6 Assess the operationa value of Radar for,émlx of AIS B and
non ADS-B equipped flights, | brfUIaanbaaa;’I'MA and CTR

P.L7 Assess the operatlonai’ value of Radar for ADS -B equipped
?k hts in uncontrolled” airspace below 6150’ MSTD, outside
Ulaqbeetar TMA adCTR. -~

> L8 Assess the,dperatlonal velue of RI\JAV separation based on

ADS-C iix of ADS“C and non,ADS-C equipped flights, in
controll e above 6150 MSTD
P L9 wout thepreént ATS stuétlon in Mongolia.
V2 \
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Exercises ’ /

d
*» 1) No ADS B, C or radar. Flight plan tracklng, m.sﬁ'lual |nput0f
ATO/ETO. Longltudl nal time and DJVIE wparatlon§
e 2) 12 ADS-B ground statlons MIAT dome;ﬁc A310 and B738
ae ADS-B equipped. AppIy/lO km separétlon betwee’n ADS-B
» equipped aircraft.
» 3). 3radar, 12 ADSH Bground statlons ADS- B,as above 10 km
rader. and ADS-B separation. No mfmma for ole ADS-B and one
radar posm on wmb()l / /

> 4) No ,1’2 ADS-B, 4.ADS-C. ADS B as above, ADS-C for

separation of |nternai‘|’0nal fllght& ADS-C separation 93 km.

e 5 12A no raja* or ADS-C/ ADS B for some international
flight: e same\iptérnatlonal flights have ADS-B in this exercise
that had ADS-C in eger0|se4/

. 6)’ New Uppef ATS RNAV routes. (RAMS).
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Simulation organisation(cont d),

Procedures -

Flight Plan Tracking, FPT/ e
+ ICAO Doc 4444 7 ,
* 10 minutes longitudinal seﬁaratlon ,// /’

¢ Lateral separation usrmj same Nay/ ards 15° GO km

» VOR/DME using on track reports to/from UDA
*._ VORIDME. 37 km ’(20NM) or19 (10 NM)km

D \The flight plan tracklng pasmon symbol is a plus-sign.
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Simulation organisation(cont ),

Procedures -
7 e
ADS - B / /
*No ICAO procedure, radar like, 10,1<m separatron P
«Automatic accurate position trau’rsmrssron ever’y 4th second
below and every 8th second above 6150 MSTD /
«<All navigation points are compulsory reﬂortrng pornts’but the
“\ controller can ask the gllbt to “OMIT POSITION REPORTS

UNTIL ........ 'RESUME POSITIQ)N REPOR'P(NG The
obse\rved passmg time is enough for sepapamon
«The ADS-B p,dsmon symbohs a filled trlangle

«In ex Else “Bithe ADS—’B equlpped(raﬁlc is presented with
ADS-B n sympofs
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Simulation organlsatlon(cont d) p

Procedures ,
ADS -C Z o

« Simplified ADS-C procedures‘ln the S|m,uiator ,//

7

« During the validation the;c’ontroller sho’uld not -
establish ADS Contraot’ itis assumed that th|§/
already has been dcme ,

\\ * Periodic reportlng |nterva| |s/e»very 20 mﬁutes

RN The simulator, is set to giveposition rep’orts when the
alrcraft enters the ADS -C area, over ‘the FIR
boundary ‘and after that every 29/m|nutes and
c reporty’rg points. The last report will be

ing the’ FIR. ,’
* procedurés, 2002-11°28, for ADS-C included in
AO ANNEX 11 and,Doc 4444 are used in the
,’ S|mulat|;m \\ e
7
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Simulation organisation(cgmﬁd), )
Procedures
ADS - C(cont’d) s

/

* ICAO procedures for area navrgétlon where Requrred //
Navigation Performance, R/NF‘ is specified” RNP has not
been established for Mongolia but there are works jrf’
progress in the region, During this sifulation MOAA and

\. Swedavia has decided that it shaltbe RNP 10,

\The minimum longitudinal sepafation is 93/Km
mdependentgfwhether the-fracks are same or reciprocal.
For\eurcraft/on reciprocgktracks the separation shall only

be p | er the au’craft |nvolved have passed each
othe
. ADS—C pg,smon symboj’ u
cross. N :
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e 7/ N s
Ve x
7 VAR




Simulation organisation(cont d), .~ v
g ( o ) e Simulation organlsatlon(coﬁt d) e
Procedures - 7
d ya d
Radar o S ol Separation table // -
. . p
+ The minimum radar separation s-rhall be 10 km’ ,’ ADS-B Radar |“ADS-C //Non ,/
¢ A hierarchic system is used where only ther posmon Wuh pad 2 2
the best accuracy is shown in the orde,r/ADSB radar ADSB | 10km Stop ADSB | 93km,” See below
X ADS-C and last FPT. , ol . ol e
N, * ltis not possible to separate one,wnh from oné “without |.Radar | Stop ADSB /lﬂ’km ,Qékm /éeebdow
“. ADS-B. If this s}natlon occurs e suggestthat the ADS-B N r A ad
“.broadcast is stopped and radar separatwﬁ applied. ADéc\ 93km 7 | 98km //' 93km See below
Phraseology “STOP TRANSMITTING ADSB". S o L 7
. T osition syrﬁbol // Non ¢ inal tlmegld 5, 3min)
is squa wnh/a/zross L : ) nr]ln inal tnpeusmg Maoh}zumbertwhnlque(lo 9,8,7,6,
e N d 1] N
* N 7 ELH* a * Longltudi,(\el DME(37 19km)
s 7N 7z
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Simulation organisation(eont’d) - Simulation organlsatlon(cont’ d)
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Traffic to and from ZMUB,ZMKD/and ZMMl\i/, // EMS/RNAV SIDs and S'TARS /, //
& 7 s ’
/ > L Vit » Since no procedures using @NSss eX|st ;he /’
* The trafficis visualised ina 2-D L S|mulator procedures are exclusively for this simulation and”
X « In exercise 2-5 the ADS B equped traffic i ,§, don't take into con5|derat|on any ground obstacles
\
. Ppresented with AP’é -B posmon’symbols ~ s The SIDs/STARs,a{re based on FMS/RNMf and the
“= There are no,lateral geogrﬁphlcal separatlon minima “\pilot shall flyoyer or fly- by designated wiaypoints. The
approvedpy MCAA. The only sepafanon minima rrames of the’points follgws a naming  convention
pt vertical, radar or ADS -B are longitudinal or based onthe two lastletters in the'ICAO Location
Ia " ratlor}for a|rcraft).15|ng e cErE Indicator céde, UBfér Ulaanbaétar followed by 3
aavrg ion aid of method. dia bereq‘from 001 t9’999
\ d d
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Approach procedures - -

e

 Arrival to ZMUB will make II,S’approacl},’ y
Arrival to Khovd and Muren shall follow STARs and
make straight in instruptent approz}eﬁ using G/NSS.
8 The simulated method is an IPV approach, which is
N an Instrument Agp(oach with Vertical Guidance. IPV

. is formally a non-precision approach but the
“.improved accuracy and use of vertical guidance from
Ground-based Regional Augmentafion System

( énables for lower minima than for non-
precision.&pproach when IPV/is certified.

er lan 'gg ;Hé aircraft wlﬁ taxi to its gate on the
on. > Vi
s // 4
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Simulation organisati or’n(gorif' d)
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Simulation organi sati on(/c_oﬁt’ d)
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Conclusions .~

s
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ADS B in the upper airspace ’ /7

7

* The value of ADS-B is high in the;grpér airspace. J\Aost flights Wﬂr
have requested levels, easy to apply separatlon shorter trﬁtks
and the safety benefit is huge. L7

* The ADS-B equipped flights are not a prob’lem it's the’s m|x and
the not equipped flights tpat are a disadvantage. The share of

\ equipped flights must be“high, 70 % séemed to be too little. The

“umix was experienced’ to be a risk because ,of e.g. different
separation mlnlme;and the need to focus oh both strips and

scréen S / /
¢ The fast that Mongolia can’t “demand tpe air companies to equ
the a < negative! The time”when enough aircraft is

equipped_is_uricertain,and this is a disadvantage to radar.
¢ Ne (:hnlque Wlll,éome and méanwhile a first step could be to
implement for thé traffic in tHe lower airspace and to use the
extra value inthe upper. .~
7/ ,/ \\ //
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Conclusi ons(cont’fd)

ADS B in the lower airspace ,/ // L
’/ // //

* To implement ADS-B in the, )rower alrspa;;é is good. ,I( gives
surveillance possibilities ang” thus better Service in fofm of FIS
and SAR and could also, if needed, be,good for sepz{ratlon

\\; It will have other positive |nf|uences slich as |mproved navigation,

. communication and,o’verall safetys
'qu mix of AD%B equipped”“and not enprped flights are a
disadvantage bUt since almost all alrcraft is Mongolian certified
this problem-is limited, cIQSe to zero. 7

« The lower airspace shold be served from the same place/room
as the If moving, the worldoad in the upper area control

se*s shoukibe/(aken into canS|derat|0n since it's already

experienced tg)ue high enpugh today.
// / \ /
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Conclusions(cont’d) -~
ADSB inZMUB TMA/CTR // s ’

/// /// ///
* The Tower controller will be able to see most’fhghts on IJ’fe ADS
display and that will make ATC much moré effectlve ,Only few
aircraft in TMA will be procedurally contr,o‘lled ,
v The mix of ADS-B eqmpped and not eqmpped flights are a
isadvantage but since only very/féw alrcraft/s not Mongolian
certified this is much less than’in the ugper airspace where
almost all are fo;élgn aircraft, -
* Aircraft not equlpped with )/OR/DME rgéelvers will be able to use
GNS
e The re r the /étate must/ estabhsh separation minima
bet n ADSB eorwpped fllghtfs
« Geographical Iaté:al separap()n minima must be established
between not, ADS-B.equipped flights and between one ADS-B

7 equipped and one not.equipped flight.
7 7 VAR




Conclusi ons(cont d) s
ADSB at Aimagairports

, 7 7
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e Ground stations support,né both ADS B and GNSS
approaches would be ©of'benefit fo;/Almag alr,ports

’ z 7

Recommendation~ -~
ADS-B implementation ’

s v
//// // //
* Implement ADSB ground stations to et coveraggfor survalla;m:e of
domestic traffic in the lower alrspace
* Equip the unit responsible I,dr surveillance” of the Iowér airspace,
s Ulaanbaatar Tower and x pumber of Aemﬂrome Tower§ with ADSB
N dlsplays
. Mlefy the prwentau6n displays jor the Uppgr/Area Control with
techniqueto suppcr( presentation of ADSB datal

- Mandate Air (;Ompanles operéting Mo ajg?rar‘an registered aircraft in
Mong all ADSBJeﬁwpmentln aircraft.
« Collabol ICAO/and States 9ancemed to reach a regional ar
jon agri

navi enton ADSB.

\

* Implement ground stations to suppo‘rt GNSS na/(gatlon |nc|ud‘ ing
approach procedures. VDL M odeA’ Ground statl enssupportl pg ‘ADSB
alsoincludeaGNSS augmentanon functi on

’ Y
/ Y / //

“Navigation and communlcanopr 7

. é@llaborate with ICAO and States concerned, 10 reach a regional ar
na\ngatl on agreement on CPDLC RNP, RNA’V routesand RVSM.

\

\__f-,_(_'._‘ / /
Note. e benefits of KDSC and (ZPDLC are dependent on RNP
spegifieation: N // //
7/ 4
7 /)\ //
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< Collaborate with oomferned Air Cﬂﬁwpam&s especially those operating on
Vit Pl N /7 &fymt Ukhaa,/L’]Iaanbaatar ,6n ADSB solutions.
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Recommendation(cont’d) , Recommendation
/ / y / //
GNSS for navigation ol / 7 Procedures ’ 7 %

= Apply DME separations on U’DA VOR/DM E. //

*The service could be |mproved |f/local opefatlon
procedures of laterel geograpﬁlcal separatlons
determlned by MCKA were e,stabllshed ~

Radar / o

o If the above’ recommgn’datlons were implemented,
then mlts of radar would be limited. However
in th run, fadar cou’rd be of value but the
im entahon should e in collaboration with
adjacent Sités. -
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