TO | GC Del egat es

15Jan02
SUBJ: Mar 02 |1 GC Meeting Report
FROM GN\SS subcommi ttee Chairman
CC. FAI President Wl fgang Wi nreich

note: acronyns in ny Appendix VI - there are less than 75

This report is short; its appendices are lengthy; after the action itens, read what you
want .

A - ACTI ON REQUESTED G andfather rights (Please go to ny Appendix |
for discussion of this item and see GFAC Chairman Strachan’s report
for nore detail.) W have the follow ng situation which needs
attention: Wen changes are made in Flight Recorder (FR)
specifications or SC rules, they nay inpact on currently approved FR
equi pnent. Up to now, we haven't addressed this adequately: we’'ve
never made any change retroactive. Wat sort of, if any, grandfather
rights should be accorded current and future equi pnent?

We [ ook forward to discussion on this matter, not only at the
nmeeting, but wel cone your comrents/suggestions as soon as you read
Appendi x |. (bernal d@ uggernaut.con> W seek resolution at the
nmeet i ng.

B - ACTI ON REQUI RED Annual El ection of GFAC Menber(s) As required
by the | GC procedures newly adopted | ast year, a nomi nation for one
three year termfor GFAC will be put to the neeting by the GNSS
subconmmittee for your consideration. |In addition, |IGC procedures
permt you to nake nom nations fromthe floor, after which the

el ection for one position is to take place. Current GFAC nenbers are
Rol f Buelter, Australia (termending this year); Angel Casado, Spain;
Kilian Grefen, Germany; Mark Ransey, USA and |lan Strachan, UK (GFAC
Chai r man) .

C - ACTI ON REQUESTED Earth Mbdel W strongly urge approval of the
WGS84 el lipsoid as the (only) earth nodel to be used by IGC. It was
adopted by FAI's CASI at their Oct0l1 neeting as an acceptabl e FAI
wor | d nodel for distance neasurenment purposes. This is sonething we
have been advocating for several years, so we are pleased that CASI
has noved positively on this, with thanks to Tor and lan for their
work in presenting it to CASI. The ellipsoid is nore accurate than
the FAl sphere which had been the only approved one. W refer you to
the GFAC Chairman’s report for nore detail and draft wording for a
change.

D - ACAS/TCAS At a recent RTCA ADS-B neeting, a Eurocontrol
representative’'s presentation alerted ne to nmeet privately with him
Qut of that cones a report fromne (see ny Appendix |1) on naybe why
Europe i s adanmant about Mdde S vice Mdde C for gliders. M report is
| argely a summary of an extract report from CENA presented by DGAC to
| CAO Oct01. For a report on transponders, see ny Appendix V.

E - Interference W have not heard of any significant problens



reported by users of |GC approved FRs due to air- and/or ground-based
interference, GPS satellite outage, jamring or scintillation. W do
know that careless FR installations can result in problens for users
whi ch m ght be interpreted as interference. UW continues to take
much of our tine at RTCA SC159 WG neetings on interference.

F - Altitude Transducers Continued GPS altitude excursions on FR
recordi ngs show us that we nust maintain our transducer requirenent
(baro altitude), at least for the near future. W are in discussions
with a team pl anning high altitude flights for special requirenments
to utilize GPS as their primary altitude verification where baro is
so inaccurate. Eventually, sonme of us would like to make 11Km a
transition altitude for baro bel ow and GPS above (or other acceptable
G\SS) .

How to determine altitude is a matter under review by a nunber of
parties, not the |east of which include RTCA |1GC and FAI. The
greater the variation fromstandard conditions, and the higher the
altitude, the |l ess accurate baros are, as is well understood by nost.
Tenperature and pressure correction tables can take care of baro
anomalies, up to a point, that is. Wuldn't it be nice to not need
corrections? Enter GNSS. Wth SA off, accuracy of |less than 30mis
very realistic. Wether it can be used to separate traffic, measure
record altitude achievenent, mss hitting the ground or provide safe
altitude approaches in extrenmely cold conditions, are all matters
bei ng di scussed.

G- Arcraft Static People who install transponders with altitude
reporting may have to install a new altineter and rework their static
systemto nmeet certification requirenents for consistent altitude
accuracy. An added advantage would be in connecting that static
systemto the GPS FR

H- Galileo Deja vu all over again for this proposed European GNSS
systeml The further approval expected at the EU s transport

m nisters’ neeting in DecOl1 was not forthcoming. W hear that the
unwi | I'i ngness of industry to come in with risk capital angered the

m nisters to the point of wthholding the approval which would have
provi ded nore devel opnment noney. This mirrors our year-ago report on
this: OA though the system goes forward, there remmins concern about
its viability with the expected nmoney not approved. O

J - RTCA See Appendices Il &IV of ny report for nore details; no
action, just FYl to read, or not, at your leisure. As the FAI
representative to RTCA, | submitted a report to FAI's Airspace

Managenent Group at that meeting during the 94th FAl Genera
Conference in Montreux, Switzerland 16-200ct01 and distributed it to
all FAl del egates.
Appendi x |
Gr andf at her Ri ghts
ACTI ON REQUESTED

(Pl ease see GFAC Chairman Strachan’s report for nore detail.)



Change is inevitable. Shall we continue to | eave current and
future FRs unnodi fi ed when changes in Flight Recorder (FR)
specifications or SC rules are made? W | ook forward to

di scussion on this matter, not only at the neeting, but

wel cone your comments/suggestions as soon as you read this
material. <bernal d@ uggernaut. conp

These are five possible ways of handling such changes:

a) required to be i mediately retroactive

b) not required to be retroactive pending sonme short tine passage

c) not required to be retroactive pending sone long tinme passage

d) not required to be retroactive, but downgraded to sonme ‘lower’ FR
cl ass

e) never required to be retroactive

A further consideration is whether any change, if required,
shoul d apply only to new production (as of a certain date?) of
a current FR, or should apply as a necessary retrofit to those
units in the hands of a manufacturer’s custoners. |If the

| atter, how would we handle that? Require OOs to assess

whet her such changes have been nmade? How? Require

manuf acturers to report and affirmall (which?) of their units
have been upgraded?

Should we limt ourselves to just one of the above choices?

Changes could fall into different resolutions: one change
m ght be assessed as e), whereas a different change m ght be
a), etc. We think we need sonme flexibility.

Here’s an exanple of sonething we may face in the near future:
Generally, we do not set out specific requirenents for the GPS
engines used in FRs. It is proposed by sone that we should
consi der doing that to get engines that shouldn’t have the
altitude excursions discussed in paragraph F of nmy main
report, such as requiring engines which neet TSO J- TSO

requi rements. In addition, we may want to specify other

requi rements to inprove FR GPS altitude, such as requiring
SBAS or RAIM We may want to go to a nore requirenents-
oriented FR Specifications Annex on which sonme di scussions are
al ready underway.

Thank you for taking tinme to think about this matter and for
any input you have on it.

Appendi x 11
Report on ACAS/ TCAS
At a recent RTCA ADS-B neeting, a Eurocontrol representative’s

presentation alerted nme to neet privately with him Qut of that
comes this report fromne on maybe why Europe is adanant about Mdde S



vice Mode C for gliders. Mst of what | say belowis a sunmary of an
extract report* | have (and will bring with nme) from CENA (French
Space Agency; NASA equivalent, | believe), presented to CAOin

COct ober 2001.

Eur ope noved to requiring ACAS/ TCAS after the USA made it a

requirenment for airliners; I'mpretty sure it’s an | CAO ‘requirenent’
now. Europe noved ahead of the US recently in requiring ACAS/ TCAS on
freighters as well. In any event, after the mdair in France a few

years ago between an Airbus and a glider (both |anded safely, altho a
| eadi ng edge device on the Airbus was damaged so much that the Airbus
could not extend them), the concern in France re GA transponder

equi page noved themto do sone testing.

First CENA did simulations in year 2000. That showed a limted
performance of CAS logic in nulti-sensor encounters, even in a
perfect surveillance environnent. |n other words, the airliner’s
ACAS was ‘ overwhel ned’ . That led to real testing, utilizing an
ACAS- equi pped ATR 42 (Regional tw n-engine turbo-prop airliner) and 5
node A/ C-equi pped glider towdl anes. They flew these encounters:

5 tugs at sane altitude in trail, horizontal separation 100m
ATR 1000’ above crossing at right angles
ATR 1000’ above overt aki ng
5 tugs northbound, one above each other, vertical separation 300
ATR 1000’ above highest tug, overtaking
5 tugs northbound, one above each other, vertical separation 300°, two tugs
| eave
formation, one eastbound and one westbound
ATR 1000’ above hi ghest tug overtaking
3 tugs, one above each other, vertical separation 400
ATR flying toward tugs at sane altitude as niddle tug

G anted one might desire a ‘thermaling’ scenario” to represent
typical glider flight, but the flown scenarios are not totally
atypical. But because TCAS works by devel oping a target track,
circling gliders further disrupt the CAS logic. The point was to

i nvesti gate ACAS/ TCAS surveillance of a cluster of aircraft by one
ACAS/ TCAS and the | ogic behavior during multi-encounter situations.

The recordi ngs of three nonopul se SSRs were used to assess the
posi tioni ng.

(For those who may not be famliar with ACAS/ TCAS, the airliner
usually has a traffic display of targets which is received fromthat
airliner’s ACAS/ TCAS interrogations of transponder equi pped aircraft
over a limted and selectable altitude and distance range. In
addition, on the airliner’s IVSI (R'C) is info on TAs and RAs to
alert the pilot to traffic, with green and/or red arcs around the
ft/mn up/down periphery, generated froman RA to give clinb/descend
information to enable missing the target aircraft. Current TCASs
give no horizontal m ss advisory.)

So what happened? Al npost constant garbling, with a detection rate of



65% when the tugs were above each other and only 30% when they were
at the sane altitude. |In addition, the nunber of aircraft on the
ATR42' s cockpit display was always | ess than the actual nunber.

There was also a serious lack of reliability in the target altitude
information, with nunerous deviations. Erroneous CAS | ogic input
data caused either false or nuisance advisories, all no doubt because
of faulty tracking. The closer the ATR was to the targets, the nore
serious were the anomalies, a nost unfortunate critical situation.

During the testing, unexpected traffic was encountered with correct
detection. It’s not clear to nme why, but even when this traffic
entered the garbling cluster area, it was still correctly detected.

So, why Mode S? The report assunes that with Mode S the detection
rates woul d have been better with inproved overall perfornmance, but
no testing thereof has yet been reported. (Mde S is an enhanced
node of SSR that permts the selective interrogation of node S
transponders. Sinply stated, no matter which of the 4096 avail abl e
codes is set by the pilot, every Mdde S-equipped aircraft has a

uni que identity; that is not the case in Mode C. The S stands for
‘selective’ which neans targets can be selectively illum nated by
radar, such that with Mode S, one would not necessarily receive a
“hit’ every tinme the ground radar beam swept past.)

W should note that the report’s conclusion nentions that pilots of
ACAS- equi pped aircraft encountering a cluster of Mdde A/ C equi pped
gliders do not receive total know edge of the situation. The first
paragraph ends by stating: O...Therefore, if this becomes a safety
i ssue, the only solution is the segregation of airspace.O They do
poi nt out that sone benefit is achieved with situational awareness
even of garbling traffic information. But the report ends by saying:
On other words, it is clear that the ACAS is not always able to
generate the necessary advisories in a nulti-encounter situation.O

| call attention to a previous report of m ne wherein | presented
info on sinulator studies at Holland’ s NLR wherein there was no
problemwith ADS-B systens in nultiple encounter situations. One NLR
scenari o was eight aircraft equally spaced on the periphery of a 10
mle or so radius circle, all at the same altitude headed towards the
circle’s center. The other scenario was eight aircraft at the sanme
altitude in a line abreast, with another aircraft at the sane
altitude flying towards them The object was to miss each other, and
the real pilots they had flying the NLR sinulator had no probl em
doi ng such. ADS-B!

*

SCRSP/ WG A
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26 Sept enber 2001

Surveill ance and Conflict Resol uti ons Pane
Ai rborne Surveillance and Conflict Resol uti ons Systens




Wrking Goup A

(Neuilly, CctO0l)

Agenda Item 6. a
ACAS i npl enent ati on and operational use

Results of an experinentation involving one ACAS-equi pped aircraft
and 5 node A/ C equi pped tugs

CENA/ sas/ NTO1- 856/ Phi | | i pe LOUYOT & J-Marc LOSCOS
(This is a 9-page extract of a 120 page report.)

/ end of Appendix |1

A Anot her consideration, not part of the above report, is that
TCAS |l ogic requires an established track to give TAs and RAs.
Tightly circling flight may well be beyond the CAS logic to
determ ne a track. |If the TCAS-equi pped aircraft has no

di splay, and only the 1VSI indicator giving TAs and RAs, if
the logic can’'t handle tight turns, then there’ d be no

i ndi cation, or msleading information, of traffic. |’'m
seeking clarification of this point.

Appendi x 11
RTCA Report

1 - ACTIVITY The usual listing of RTCA Special Commttees and Task
Forces on which |I serve for FAI, and other activities, all of which
are deened of sonme potential inport to the sport aviation conmunity
fol | ows:

- SC-159, M ninmum Standards for Airborne Navigation Equi pment Using GPS

- SC-172, Future VHF Air-G ound Comunications*

- SC-181, Air Navigation Performance Standards

- SC-186, Automatic Dependent Surveill ance-Broadcast (ADS-B)

- SC-188, M nimum Avi ati on System Performance Standards (MASPS) for High
Frequency Data Link (HFDL)*

- SC-189, ATS Safety & Interoperability Requirenents*

- SC-190, Software for Airborne Use*

- SC-193, Terrain and Airport Databases



- SC-194, ATM Data Li nk*
- SC-195, Flight Information Services Communi cation*
- SC-196, Night Vision Goggles*
- SC- 197, Rechargeable and Starting Batteries
- SC-198, Next Generation Conmuni cati ons (NEXCOM
- SC-199, Airport Security Access Control Systens
- CSC, Certification Steering Conmittee (avionics equipnent)?*
- FFDCC, Future Flight Data Collection Conmittee
- FFSC, Free Flight Steering Comittee
- SOT, Satellite Operations |nplenentation Team
- WG 49, Transponders (EUROCAE) re LAST (Light Aviation SSR
Transponder) *
- CGSIC, Civil GPS Service Interface Committee
- ION, Institute of Navigation
Not e: there have been several deletions and sone additions to the above list.
* on the conmittee, so | get neeting reports, but attend very few or no meetings.
| continue to rem nd you that many of the SCs above work w th EUROCAE
WGs, which are counterparts of RTCA, the purpose of course being to
coordi nate European and USA airspace changes.

2 - CGSIC and I ON Meetings, which I continue to attend, (one of which
[’1l attend in SAN prior to your neeting) are quite inportant to the
overall RTCA and GPS involvenent. The material belowis generated
fromall the various neetings, not just RTCA

3 - ADS-B The ongoing UAT testing in Al aska continues to be reported
by all as being extrenely successful and is being extended to SE

Al aska in the Juneau area. Participants transmt realtinme GPS
position information to other equi pped aircraft and ground-based ATC
equi pnment which is used by ATC for traffic separation in SWAl aska
where there is no radar.

EURCCAE' s W5 51, RTCA' ADS-B counterpart, in a recently conpleted
joint neeting, presented sonme very interesting material from
Eurocontrol who has an active ADS OSED program (Operational Services
and Environnmental Definition). For instance, they defined a set of
operational case studies (OCS), used for safety and cost benefit
analysis. Altho for Europe, many of them should be of interest to
the entire sport aviation community. They |ook at different regions
of airspace, different phases of flight and differing |evels of
application conplexity for which ADS may be a potential enabler.
Here’s an OSED quote of a general comment:

e The surveillance strategy identifies the role of ADS in the future
surveil l ance environnent and foresees the initial operational use of ADS in
ECAC from 2007 onwards. (European Civil Aviation Conference - conprised of 38
menber countries. JAA, Dby the way, is an ‘associated body’ of ECAC.)

One OCS was of uncontrolled airspace, Cass F & G and sonme E. It was
originally defined for UK airspace with the main benefit seen as
safety in the terns of increased pilot situational awareness. These
bullets are quotes fromthat OCS

« For exanpl e an | CAO Annex amendnment requires all aeroplanes and helicopters
to be equipped with a pressure-altitude reporting transponder (unless



exenpt ed) by 2003. (nmy note: | have reported on this for sone years, with the
rem nder that it uses the word aeroplane, not aircraft.)

« All IFR and VFR aircraft (ny note: this time the word is aircraft, not

ai rpl ane) should have an active SSR (secondary surveillance radar)
transponder. Nevertheless, this hypothesis is mainly valid for planes and it
has to be investigated for other aircraft like gliders and helicopters.

« Al GA aircraft shall be required to be ADS-B transponders and transnmitters
equi pped. (nmy note: this is a msuse of the words ‘ ADS-B transponder’, since
by definition, ADS-B is not a transponder. | wonder if they nean ADS-B and
transponder! O, ADS-B receivers and transnmitters, which nakes nore sense.)

e Giders and balloons shall be requested to be ADS-B transnitter equi pped
(Note they don't specify ADS-B receiver-equi pped.

e The ADS-B equi pment of GA aircraft should be seen as a conplenment to the SSR
transponder, which is used for SSR ground surveillance and by TCAS I

(Traffic Alert and Collision Avoi dance System ACAS [Airborne Collision and
Avoi dance System is the I CAO definition for TCAS.)

You'll note the continuing specter of transponder requirenments, which
| call your attention to because it’s throughout the material from
whi ch the above was taken, but also note the sort of set-aside for
gliders. However, that doesn’t nmean that that glider set-aside is
true of all ECAC nations, according to what we hear from sone.

| was interested in the FAA's attention to the above; their man's
mai n query was sonething to the point - ‘what're all the effective
dates.’” Sone of what | dug out of the various reports, besides
what’ s indi cated above, indicate a 2008 date for sonme of it.

The FAA is interested in devel oping standards for the optiona

di splay of ADS-B information on the TCAS display to inprove cockpit
situational awareness. Their certification office has heard from
addi ti onal manufacturers that are interested in TCAS/ADS-B with a
total of four having expressed interest in sone conbination of ADS-B
i nformation with TCAS.

FAA al so wants us to look at utilizing the UAT ADS-B nedi a for
upl i nki ng WAAS signals in areas where the WAAS GEO isn’t as reliable,
e.g. high latitudes like Alaska. This could apply to EGNCS in
simlar latitudes, if their GEO s earthprint is not of sufficiently
high latitude. For nore on UAT, see ny Appendix |IV.

4 - GPS RECEI VER CENSUS My usual report on all this will be sent
later or distributed at your neeting because | don’t have the data as
of report subm ssion deadline. As of the date of this witing, there
are 27 operational GPS satellites, all broadcasting heal thy Nav
signals, plus one unhealthy. As far as GLONASS is concerned, the
last | heard there were only 6 of their satellites operational, with
a recent |aunch of 3 nore, not yet known by ne whet her they’ ve been
set operational.

5 - TRAINNNG Since ny |last report, there have been announcenents of



GPS receiver training prograns by aviation organizations. | have
hopes that the soaring community will get on that bandwagon

6 - FFSC RVSM pl anning for worldw de introduction is noving al ong,
wi t h consi derabl e oceanic airspace already in place. Europe expects
to put it into effect early this year. This reduces the existing
2000’ separation above FL290 to 1000’ ; it’s usually inplenmented
gradually fromthe top levels down. RVSMi npl enentation can create
excl usi onary airspace, usually with requirenments for both RVSM

equi pnent and TCAS.

7 - DI FFERENTIAL GPS Both WAAS in the US and EGNCS in Europe are now
on the air for any equipped users to ‘test’, i.e. not to be used for

| FR navi gation. W nmay want to consider differential in FRs for
certain uses.

8 - WGS-84/ITRF Comments in previous reports on these two datuns
shoul d not be taken as reason to delay noving forward on adopting the
WGS84 el i psoid reconmendation in paragraph C of nmy report. Any

avi ation systemwhich may utilize ITRF is quite sone years away from
operational use.

9 - SOME MORE | NTERESTI NG GPS USES

* Indy crash investigation

Reports have been made about how GPS was used during the

i nvestigation of the Earnhart race crash to aid determnation of the
conpl ex car and human | ocoads. Data froma receiver in the car was
recorded at the rate of 5x/sec, providing inpact velocity and precise
trajectory angle.

* Covert GPS Surveillance

If you think you're in trouble with anyone, better check your
car/boat/aircraft for a surreptitously-placed tiny GPS wtransmtter
to report your novenents to authorities/detectives. Lots of info
bei ng accunul ated in this manner, |leading to
arrest/prosecution/divorce.

 Tracking Children with GPS

And why not? Covert if you don’t trust then? Enhanced safety if
abducted, by either crimnal or fam |y persons. Wuld you believe,
built into a cuddly teddy bear. O a wist watch device.

* Insurance cost reduction

Private notorists in a Texas test programreported auto insurance
prem um reductions as high as 45%w th a car-based GPS system which
reported their driving - where, when, how far, how fast, etc.
Sonmething simlar is taking place in the UK South Africa and
Australia for fleet managenment, including car rentals.

« Stolen Vehicle recovery

In Italy, 90% of stolen vehicles equi pped with a hidden GPS tracker
system have been recovered, with reductions in theft and fire

i nsurance of as nuch as 80%



e Colf

Gol f carts equi pped with special GPS units not only help the golfers
around the course, with yardages to bunkers, greens and pins, but

al so provide nessaging for food service (margaritas?) and emergency
call buttons, with over a half-dozen |lives saved by one system

Finally, a little personal story (which a few of you have heard) to
show the sacrifices nmade to be involved with RTCA: Last fall | spent
an afternoon requalifying on an aircraft carrier at Norfolk Naval Air
Station in Virginia, hand-flying an E2C, a tw n-engi ne turbo-prop
with a big radome on top, ny first turbo-prop by the way, on the
KittyHawk carrier, and also ny first angle-deck carrier and ny first
experience with the 'neatball' approach. | nade two approaches to

| andi ngs, not very stabilized, but caught the wires ok. Also ny
first with only 4 wires; we had 9 wires on the Wight which I flew on

in 1947, quite a few years ago, eh? | got no checkout ahead of tine,
just got in and flew Ch, did | nention, it was a sinulator this
tinme! 1t was nmade available to us as an opportunity during an

i nportant RTCA SC186 neeting re UAT nedia of ADS-B. It was
incredibly realistic! W also watched over the shoul der and |istened
to the three radar positions in the same aircraft but a different
simul ator, the people who direct aircraft as AWACS does. See how
much fun retirement can be when one goes to RTCA neeti ngs!

Appendi x 1V
UAT Report

This is a report on a recent neeting. To help you recall:

ADS-B  Autonmtic Dependent Surveillance - Broadcast
UAT Uni versal Access Transceiver (978MHz)
MOPS M ni mum Oper ati onal Performance Standards

Because this is pretty long, here's a summary if you don't want to
read it all:

- UAT at 978MHz is one of three media being considered for ADS-B (1090MHz &
VDL4 at
136. 975MHz are the other two), decision supposedly by year-end0l, but
not yet.
- UAT potential interference from DVE/JTIDS; being sol ved.
- UAT MOPS early next year.
- RTCA SC186 working with EUROCAE WGH1.
- Capstone (Al aska UAT ops testing) very successful.
- UAT reasonably accommobdates | ow end users.
- Technical details included.
- Transponder turn-off unable - safety aspects.

a) - I've gone into a lot of detail in this report to bring you
along, if you're interested. The viability of UAT is grow ng, as
addressed below. You'll note several points in nmy report why

attendance/ participation at the RTCA | evel brings us inportant
considerations built into a systemfromthe beginning so that we



don't need to have mmjor battles later with the authorities. One
exanple of that is that I'mworking with two others of our UAT MOPS
teamon a particular matter of interest as reported in h) ii) bel ow

b) Further to your recall, UAT is one of three nedia being studied
for ADS-B, the other two being VDL4 (VHF Data Link 4 being tested now
at 136.975MHz) and what is many tines ternmed as Mbde S but shoul d
really only be referred to as 1090MHz, because it's not really
dependent upon Mbde S. (Recall that the S stands for Selective,

whi ch neans the ground radar can selectively interrogate rather than,
as in the case of Mbde C (and A, which has no altitude reporting
capability), having every ground interrogation pulse triggering the
ai rborne receiver to respond. This neans Mbde S should have an
overall lower battery draw.)

c) UAT is now using 978MHz, having gone thru 966MHz, 981MHz and
979MHz. That potpourri of UAT frequencies represents one (the only
one?) of its weaknesses, finding a 'clear' channel. The problemis
posed by DVE (D stance Measuring Equi pnent, associated with civil
VOR-DMVE or military TACAN which includes DVE, or |LS-DME) and JTI DS
(Joint Tactical Information Distribution Systen), both of which are
in that frequency spectrum The DVE 978MHz matter is resolved in
both the US and Europe because there are only 3 DMES in Europe on
978MHz, planned to be changed to another frequency in less than a few
years and the US can change (or already has changed) any such in the
US to another frequency. Altho there will be no 979MHz DMES in the
US, they are programmed to abound in Europe by 2015 (there are only a
few now) but they will be of nuch | ower power associated with ILS and
proper filtering has been shown in sinulation tests by JHU APL (Johns
Hopki ns Uni versity-Applied Physics Laboratory) to take care of any
adj acent channel interference problens. By the way, JHU APL is doing
a huge amount of simnulation studies for us.

d) So there remains JTIDS which is a frequency-hopping mlitary
tactical conmsystemheld to be of great inportance which, because of
its random frequency skipping during the conm is extremely secure
such that its users can conmunicate with inpunity to interception.
|'ve suggested nmany tinmes that they agree to exclude the frequency
around our sel ected UAT frequency, as they do to protect the 1030 and
1090 transponder frequencies, to no avail yet. No doubt at least a
software redo woul d be necessary on a |large nunber of mlitary
aircraft to accomplish that, which would |ikely be expensive and

ti me-consum ng. Anyway, because of the shortness of both the JTIDS
signal transmssion tinme and the ADS-B signal transm ssion time (ADS-
B UAT is once a second for 400m croseconds each second, which is only
400 mllionths of a second or about 1/2000 of a second), the

l'i kel i hood of interference per aircraft is a | ow order of magnitude
and with about 40 extra bits for FEC (Forward Error Correction) in
each nmessage of the ADS-B system the nmessage can usually be
retrieved if it is interfered wwth. Now | know you EE types are

| aughi ng at my naive presentation of this, but maybe those who are as
humble as | will understand it a little.



e) Wth that background, where are we with ADS-B utilizing UAT? W
hope to have the MOPS ready to present to the full plenary of SC186
(and EUROCAE) for approval early next year. W' re having neetings on
the MOPS at |east nonthly and weekly tel econs. From ny perspective,
we seemto be renoving all possible obstacles to a successful system
which will neet the specified requirenents of both the US and the
even nore stringent ones of Europe (they want up to 150 m | es range
vs our 120). Wth soneone from Eurocontrol at all neetings in the
US, who nore or |ess speaks for Europe, and as well, of course, at

all meetings in Europe where nore Europeans attend as we meet jointly
wi t h EUROCCAE WE61, the RTCA SC186 counterpart, Europe is always
present working with us. (EUROCAE-European Organi zation for Cvil

Avi ation El ectronics).

f) Prior to that MOPS conpl etion, supposedly by year-end0Ol now,, but
| still haven't heard, the US wll nake a nedi a decision for ADS-B
(VvDL4, 1090MHz, UAT or sone conbination). It's interesting to note
that there were about 35 people at this ADS-B UAT MOPS neeting in
Norfol k. W couldn't get FAA to even permit us to consider UAT for a
long time nor even enough people interested to wite a MOPS for it!
Basically, there were only about six of us who, fromthe begi nning,
supported the concept, pushing for it to be accepted: ne, a guy
representing UPS airlines, the guy fromMtre who invented it, an

i ndependent consultant, a person fromlIl Mrrow, and a UAL pil ot
representing AOPA. It's interesting to note that four of those six
are active pilots!

g) UPS AT, the fornmer |l Mrrow Apoll o conpany which has been owned
by UPS for nearly eight years as | understand it, proposing a UAT
system won the contract put out by FAA to supply an ADS-B system for
the Al aska Capstone operation. Wth about 250 units installed in
aircraft operating for 600 or so mles around Bethel in SW Al aska,
UAT has proven so far to be a jewel in the ongoing tests, in the eyes
of everyone according to reports |I've received - pilots, controllers,

FAA officials, and state officials. In fact, it's working so well
that the FAA is asking us to take a | ook at using UAT for sone other
goodi es, such as a WAAS signal, in areas such as Al aska which are not

covered by the WAAS signal broadcast via GEO satellite. 1090MHz
can't do that, and | don't know whether VDL4 can or not, but suspect
not, for confirmation thereof see |later coments about VDL4.

h) Wat else is there to report on fromthe subject neeting?

i) 1CAOis reacting favorably to UAT with plans to nove forward on
SARPS. (Standards and Reconmended Practi ces)

ii) Long ago SC186 agreed to my proposal to have a transmit-only
class* of ADS-B. At this neeting, when we got into the nitty-gritty
of what that neant, it was |looking |like they were not going to be
able to have it nmeet the requirenents that were being set for not
transmtting during the time cycle of each second reserved for ground
transm ssions, if an airborne UAT unit should lose its time synch
extracted fromits associated GPS. (TIS and FIS are data streans



sent fromground stations, TIS being Traffic Information Service such
as radar plots of non-ADS-B equi pped traffic or traffic beyond one's
own ADS-B range, and FIS being Flight Information Service such as
weat her.) After nuch wailing on ny part, including questioning the
merit of the ground transm ssions which were being treated so
deferentially, putting what was supposed to be a systemw th no
reliance on ground action into the sanme perspective as radar, and

W th strong support of ny position, by the way, after | raised the
issue, fromthe Mtre inventor who even nore strongly wailed, they
found a way around it all. How? By appointing the Mtre inventor
and UPS AT man and ne to devel op such! One way were're looking at is
to reduce the nunber of time slots permtted for TX-only units,

which, if it works, we think would be acceptable, especially if we
just keep the TX-only units transmt time out of the slots next

to/ near the ground-transmt slot.

iii) | talked theminto considering sonething new which had never
been di scussed before, a UAT receiver with capability to turn off the
receiver so it would transmt only, thus saving power, on which see
paragraph vi) and the asterisk bel ow.

iv) We discussed the matter of transponder requirenents for being
on/off if installed, whether |FR VFR use had any inpact on the 2-year
check, and how these points mght apply to ADS-B, with no resol ution
or even agreenment fromthose present howit applied to transponders.

v) The GPS and UAT antenna separation being used successfully in the
Al aska operation is about 1m | don't know how nmuch [ ess we coul d get
away wWith but I'm working on getting such info.

vi) How rmuch power for ADS-B, one may wonder? The UPS AT Capstone
avionics which is supplied consists of 3 black boxes:

1 - UAT, with alink to #2
2 - MX20MFD which contains a GPS (MD: Multi Function Display)
3 - GPS NAV which contains a GPS and has a link to #2.

Iltem1l Rx is 10W(0.7A @14V) and Tx is 10W (5A for 1/2000 sec)
Iltem?2 is 2A @ 14V
Iltem3 is 2A @ 14V

vii) VDL4 requires 4-6 channels + 1 for conm resulting in the need
for at |east 4 receivers/front ends.

*Proposed ADS-B cl asses for UAT:
Key Physical Layer Paranmeters for Inclusion in UAT MOPS

ADS- B Equi prent Cl asses Supported in UAT MOPS

Transnitter Recei ver dBm RX Ant enna
cl ass ERP dBm Sensitivity’ Filter Di versity
A0 38.5-42.5 -93 1. 2VHz bottom only TX/ RX
Al 42- 46 -93 1. 2VHz alternate T/ B TX/ RX

A2 42- 46 -93 0. 8MHz alternate T/ B TX,



full time dual RX

A3 50-54 -93 0. 8VHz alternate T/B TX

full time dual RX
B1 38.5-42.5 NA N A bottomonly TX*, N A RX
B2~ 28-32 N A N A single antenna TX, N A RX
B3# paranmeters not yet addressed

dBm for 90% MSR at antenna end of feed |line
N single antenna exenption | got for special categories, including gliders,
with signal transparent structure for antenna |location, i.e. conposite other
t han carbon fibre; having convinced themof that for Al, |'m working on
getting it to apply for A2 and A3 al so.
~ ground vehicle only
# fixed ground site

ERP Ef fecti ve Radi ated Power (dBm at antenna end of feed |ine)
MSR Message Success Rate
RX Recei ver
X Transmtter
T Top
B Bot t om
Appendi x V

Transponders in Today' s Environnent
(Why am | bringing this to you? See the |ast sentences re GA)

Just to alert you to what's going on re transponders post 9/11,
because | don't yet know whether RTCA/ FAA intends to have it apply to
all installed transponder systens, not just airliners, here's a
summary of a private discussion with FAAer Rich Jennings who is
cochair of the UAT MOPS group. He asked nme aside to talk privately
about the new RTCA project to have transponders installed that can't
be turned off. He wanted to know what | thought about the concept
and sone of his ideas. | told himthe biggest problem | saw was in
the electrical fire and snoke energency procedure whi ch has al ways
had a way to sequentially turn everything off in trying to determ ne
where the fire/ snoke was to isolate the source and then pull the
appropriate C/B. He's thinking having a non-pullable CB is one

sol ution, which of course would nean if the transponder were isol ated
as a fire/snoke source, its CB couldn't be pulled. W discussed
whether it would be acceptable to pernmit certification where an
isolated fire/snoke source, having been deternmned to be in such a
smal | system and no where else, could not be turned off; I of course
said no way! The risk of such a system being the source was

di scussed (we agreed it was very low); what | didn't discuss with him
is the acceptability if the unit was encased in a fireproof box so
that any problemw th it would be contained, but there're the wires
com ng out to the cockpit control head and C/B and those units’
potential for being a fire/snoke source. Maybe the fire ax will be
part of the procedure! Wich of course overturns the whol e concept
of not being able to turn it off anyway if sonmeone intent on m schief
gets flight deck access. 1In addition, |I told himthat unless it had
its own separate power source, i.e. a battery, turning off the entire
el ectrical systemwould turn off the transponder unless there's a bus
which can't be turned off in any way. | told himelimnating the



possibility of easy cockpit access seened overall easier, safer and
nore secure than trying to come up with an al ways-on transponder
and/or arned pilots. But for GA it's not so easy, because | can
just see FAA saying we have to have it apply to any transponder-
equi pped aircraft because sone nut will l|oad hinmself up with

expl osi ves and conmandeer a glider to fly it into sonething. Stay
t uned.

The foregoing was witten prior to the Tanpa, FL GA buil di ng crash!

Appendi x VI

ACRONYMS & DEFI NI TI ONS

ACAS - Airborne Collision Avoidance System (ICAO term see TCAS)
ADS- B - Automatic Dependent Surveillance - Broadcast
ATM - Air Traffic Managenent

ATS - Air Traffic Service

Cl A - Coarse/ Acqui sition

C/' B - Circuit Breaker

CAS - Collision Avoi dance Systens

CASI - FAl CGeneral Sporting Commi ssion

CENA - French Space Agency

CGsl C - Civil GPS Service Interface Committee

DGAC - French FAA

DVE - Di stance Measuring Equi pnent

ECAC - European Civil Aviation Conference

EE - Electrical Engineer

EGNOS - European Wde Area GNSS Augnmentati on System
EU - European Uni on

EUROCCAE - European Organization for Civil Aviation Electronics
FAA - Federal Aviation Administration

FEC - Forward Errorr Correction

FFDCC - Future Flight Data Collection Commttee
FFSC - Free Flight Steering Comittee

FI S-B - Flight Information Services - Broadcast

FR - Flight Recorder

GA - General Aviation

CEO - Ceostationary Earth Orbit

GFAC - CGNSS Flight Recorder Approval Committee
GLONASS - dobal Navigation Satellite System (Russi an)
GNSS - G obal Navigation Satellite System (generic)
GPS - G obal Positioning System

GROAN - Gt Rid O Al Acronyns

HFDL - Hi gh Frequency Data Link

I CAO - International Congress of Aviation Organizations
| GC - International diding Conm ssion

I ON - Institute of Navigation

I VSI - I nstantaneous Vertical Speed I|ndicator

| TRF - International Terrain Reference Frane

JAA - Joint Airworthiness Authority

JTI DS - Joint Tactical Information Distribution System



J-TSO -
LAAS -
LAST -
MASPS -
MOPS -
NASA -
NEXCOM -
NLR -

OSED -
PRN -
R C -

RAI M -
RVSM -
SA -
vice 10m

SAN -
SARPS -
SBAS -
SC -
SOT -
SSR -
SVN -
TA -
TCAS -
TIS -
TSO -
UAT -
UPS AT -

VDL -
WAAS -

JAA Techni cal Standards Order

Local Area Augnentation System

Li ght Avi ation SSR Transponder

M ni nrum Avi ati on System Performance Standards

M ni rum Oper ati onal Performance Standards

National Air and Space Admi nistration

Next Generation Comruni cations

Nat i onal Research Laboratory

O ficial Observer

operational case studies

Operational Services and Environnental Definition
Pseudo Random Noi se

Rate of Cinb/Descent

Resol ution Advi sory

Recei ver Autononous Integrity Monitoring

Reduced Vertical Separation M ninmum

Sel ective Availability (dither GPS tine reduces accuracy to 30m

San Di ego

St andards and Recomrended Practices

Space Based Augnentation System

Special Comrittee

Satellite Operations |nplenentati on Team
Secondary Surveillance Radar

Satellite Vehicle Nunber

Traffic Advisory

Traffic Alert and Collision Avoidance System (US term see ACAS)
Traffic Information Service

Techni cal Standards Order

Uni versal Access Transceiver

United Parcel Service Aviation Technol ogies
Utra Wde Band

VHF Digital Link

W de Area Augmentation System (US)

wWor ki ng Group

Worl d Geodetic System



