DEPARTMENT OF TRANSPORTATION [ =
. FEDERAL AVIA‘HON Anmmmmﬂou | Ci010:814 b

SELECTION ORDER:

1. PURPOSE This’ Order tevises ‘the ATCRBS Standlrd in the fouMngr
reapects. . :' . q'-};;;" SRR o RUE
a. A relaxation in the level of tranlponder self—test intetrogntion
signal from ~-70 dBm to =40 dBm.

F

b. A relaxation in transponder sPurious radiation from —70 dB below ome
. watt 'to a recommgndation that W sgurious rcdiation be limited to
~70 dB below one watt.

c. -‘Transponder desensitization action has been clarified.

2. CANCELLATION. Order 1010.51 dated 10/10/68°is cancelled.

3. REQUIREMENT. The National Airspace System will utilize ATCRBS, including
. the revigsed transponder, as a primary data -acquisition source for air-
ﬂ : craft position, identity, ‘and pressure-altitude data.
=

4. SELECTION DECISION. The ATCRBS Standard described in Parggraph' 5 of this
Order has been shown to be responsive to the requirement stated in :
Paragraph 3. Accordingly, it is hereby selected for incorporation in the
National Airspace System, pursuant to Section 312(c) of the Federal
Aviation Act.

S. DESCRIPTION. The attached National Standard for ATCRBS specifies the
. performance required of each component to meet the overall operational -
Y requireménts of the common civil/military system. It spee;ifigs the tech-
o3 ‘nim-parmuu.”tohrmces, .and ‘techniques e the axientir
Tops oPerntion and conpatibility hetmn almt:p ;ﬁf thc A’I‘CRBS.

The Radio Technical Cmission for Aeronautice (RTCA) Sub-Conittae 116B
‘has completed a report on Minimum Operational Charactexistics (MOC) for
- .. . airborne ATGRBS transponders. This report is not conpatibln with the
' » Natioual Standard ‘iﬁ" “'t:hree areas. An RTCA Rd Roc Gmupfian‘?rq‘:osed '

D'Mbvﬂon- W-1 (minus &S/AT/FS/LG/NS/RD/SM/FI/BU) : " Initiated by: RD-242
B WAS/AT/FS/LG/NS/RD/SM/F1/BU=3; . C ‘
[ BAF/AT/AS{FS-2; CPS/PR-2;:CAY=3; M-2; N<3- . ©© o -
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Changes to the U. 5. National Standard on ATCRBS has recommended that
the Standard be revised.

The relaxation of tranaponder self-test interrogation eignal aad spuri-
ous radiation does not conflict with the International Civil -Aviation
Organization (ICAO) Standsrds and nncouncndaﬁ'rfhﬁﬁiﬁﬁs‘fot”ﬂﬁboudary
Surveillance Radar (BSRJ. B e 2 ;

The wording which describea transponder dcnennitization han'becn rcvised
in accordance with thé RICA document to clarify the desired action. This
does not change the substance of the paragraph from the previous wording.

The attached Standard is,revised in accordance with. the sbove rccommehda—
tions. Paragraphs 2.7.7.1, 2.7.16.2, 2.11.1, end 2. 11 1. 1 are narked
with an asterisk to indicate the changea. - o d

LA

6. INITIAL IMPLEMENTATION CRITERIA. The National Standard for ATCRBS shall
be used as the basic document for defining the technical parameters,
tolerances, and performance of all ATCRBS conponento.

7. DIRECTED ACTION. Subject to applicable rulemaking, programming, and
budgetary procedures, action shall be taken by the slements of the agency
concerned to implement this selection in accordance with the foregoing

. initigl implementation criteria.

2 dm

J. H. Shaffer
Adminiastrator
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.15 NATIONAL STANDARD ‘-

B " . mg . : ]
THE IFF MARK X (SIF)/AIR TRAFFIC CONTROL
RADAR BEACON SYSTEM CHARACTERISTICS

1. " GENERAL, .

‘1.1 System Characteristics, . .

1.1.1 Under Public Law S5-7246, the Federal
Aviation Administration is charged with pro-
viding for the regularion snd promotion of civil
aviation in such manner as to hest faster its
development mid safety. and to provide for the
safe and efficient use of the nirspace by both
civil and military aireraft. and for other pur-
poses,  Explicitly, the Administrator shall de-
velop. maodify, test, and evaluate systems. pro-
cedures, facilities. and devices, as well ns deline
the performance characteristics thereof, to meet
the needs for sufe and efficient navigation and
teaffic control of all ¢ivil and military aviation
operating in a Common Civil/Military System
of Air Navigation and Fraflic Control.

1.1.2 .\ System Characteristic, the jogical

result of such development eflort, specifies the -

-performance roqmmd of n component (or sub-
qystmn)Jo aueet. the owmll operational require-
~ ments of the System, It a;xl{-lhes the technical

parameters. -toleralioes; aid . techmqu&: to the _ >
extent required to .insure proper .opération a.nd“
“donipatibility “between elements aof the Mt:onﬂ L

MAirspnee Nystenw

~10.3 - If optimum perfornmnce is to be ob-

tamml “these Bysterm Chianideristios must -be-" 7 ¥1o-
Uiieet’ by all ivil isd: militury “geers of the Air .-

Truflic Control Radar Bencon System under all
expected operating conditions. It is recognized

that vertuin existing oquipment does not comply
‘with ' W)l requirements of:4hese: charncteristics. -

Sinee such equipment sy degrade the quality
of servive to all msers, it is expected “that its
usage will bo-phased out ns soon 'ns practicable,

s

1.2 ‘Systam Characteristics and Guidance Ma-
hrlul

‘I 21 ’Ihc q)stem (‘hm'noterlqnoq und Guid-
ance Materinl provided herein are restricted to
those system elements which must he treared in
a uniform manner by all concerned. both civil
and: military. if the JEF Mark X (SIF)/Air
Traffic Control Radar Bencon System is to func-
tion satisfactorily. 1In this conmection. it is
necessary to define closely many characteristics
of the sirborne component of the system (trans-
ponder). The system composed of the Mode 3
portion of the IFF Mnrk 3 (BIF) and Modes
A and C of the Kit TR OO Raditr Beneon
System shall be referred to herein as ATCRBS.

1.2.2. The follawing iire the modes provided
by the system, and their associated functions:
Mode 1—For Military use.
Mode 2—For Military use.

‘Mode 3/A-—Toinitiate tmml;onder respolse
for 1deut1hmtlou and i : ,

Mode B--In some purta 6’? tlm '!éorid Auring

for autoﬁmtm prmu'e alt:tude transnussxon
Mode D—For. .future'axpnzsmn of the system

“Ho-satisfy:: il Yequiremnts - that may
- baiagreed: b}asthcnlm‘lgqnﬂl (:‘gwl Aviation
"Organizition. “Ne* ‘fuifictonal need for Mode
1) has been defined.

'1.23 The Air TrafficControl (AT System
will- use- Mode S/AF*‘Ith m%ﬁwty «eodes and
Mode C with: presaure gltituds fransmission in

" 100:F60t Hnerements: mmplimdmg -sepuration
service 1o both military and: nml aireraft. There

R i L Y
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are wo plans for use of Modes B oand 1) in the
Puited Stades,

1.24 The NTC System will provide vital
support to military operntion during periods of
national emergency through the continued ATC
use of Modes 3/A and (.

1.3 Operational Requirements.

Revised operationn] requirements for the Com-
mon Systemn \'TCRBS were originally estab-
lished Ly the President’s Air Coordinating
Committee in Paper ACC 59/20.1-1 dated
Febriary 24, 1954, which endorsed the recom-
mendations of the Joint Chiefs of Staff, Joint
Communications-Electronics  (omunittee as  set
forth in their memorandum CECM 55-53, Case
Ast—C(r, dated January 15, 1953, These recom-
mendations were subsequently modified by classi-
fied correspondence to include n recognition of
the fit-code capability of the ATCRBS and to
provide for compatibility with the Military 1IFF
Mark X System. Common System (‘omponent
Characteristics for the ATCRBS were established
by the President’s Air Coordination Committee

Jin Paper ACC 59204 dated September 1957.

~ Compatible system characteristics were approved
by the Tuternationnd Civil Aviation Organization
(ICAO). Sixth Communication Division, and
published in the Tnternational Standards and
Recommended Practices Aeronautical Telecom-
munications. Annex 10, Fifth FEdition dated
October 1958, Three-pulse side lobe suppression,
automutic  pressure-altitude transmission and
other improvements were recommended by the
ICAQ Seventh Communications Division and
included in the repoit of the Sevouth Session
dated February 9. 1962, At the ICAO COM/
-OPS Moeeting in 1966, the three-pulse method
was designnted as the sole means of side lobe
suppression and 4096 identity codes were raised
to Standards. A standard of correspondence
(pnmgraph 2.7.18.2.5) was established for auto-
matic pressure-nltitude transmission and a func-
tional description of the modes and their
intended usage was defined.

1.3.1 Coempatibility. The required compati-
bility of the Military Mark X (S1F) nirborne
transponders with the 1CAQ BSR (ATCRRS)
has been established uging the Military Mode 3
and Civil Mode A which are identical in char-
acteristics, This mode of operation is referred

1010.514
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to horein ax Mode A0 The Momomudun of
Tnderstanding between the Depmrtmient of I
fense und the Federnl Aviation Administinty
ol the Joint Operational Use of the Military
IFF Mark X (8IF) System and the Conimon
System Air Traffic Control Radnr Beacon Sys-
tem, dated March 1%, 1866, contains the agree-
ment on the use of Modes 3/A and C,

1.3.2 System Coverage. The ATCRBS is
intended to provide the air tmaffic contreller
with continuous, reiinble, and sccurate informa-
tion concerning the plan-position (rho-theta).
altitude, and identity of auny or all equipped
aireraft in the airspace under his control.  With
a properly sited Air Trafic Control Radar
Beacon Interrogator-Receiver and other unirs
having charscteristics as  stated  herein, the
ATCRBS will provide spatial line-of-sight cov-
erage equal to or greater than the following
limits:

. Range _ . __ 1 to 200* nnutical miles

b. Elevation __..__._ l, to 45° nbove the
horizentsl plane

c. Altitude ________~ Limited only by service

ceiling of aircraft

*laterrogutors having lhnited range may be emple
at many locations.

While it is necessary to establish specific stand-
ards for the airborne components of the System
and to define the characteristics of the radiuted
signals from both the interrogator and traus-
ponder, the power and sensitivity requirements
for the interrogator-receiver may be modified on
the basis of the intended usage with due reyrard
for the precautions outlined in the guidance
material.

1.3.3 System Accuracy. The system accuracy
is determined by the characteristics of the ATC
beacon interrogator-receiver (including its an-
tennn), transponder, nitimeter and trmnsducer.
ground processing equipment, and the associated
display. With equipment of present dny desizn
meeting  the characteristics stated  herein.
ATCRBS is capable of providing data within
the following accuracies:

0. Range: 1000 feet,

b. Azimuth: 1.0 degree

¢. Altitude Correspondence: Within
feet, on n 95 percent probability bLasis,

-7
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the pressure altitude information (vefer-
enced to the stundard pressure setting of
20.92 inches of mercury) used on bonrd the
aiveraft to adhere to the ussigned flight
profile.

1.3.4 Identification Ceding

1.341 The ATCRBS is a valuable tool for
identifying aivernft. as well as for providing
mdur target reinforcement,

The inherent eapability of the system to pro-
vide radar identification of participatiyg airernft
will be uttlized to provide the comtroller with
the specitic radar beacon target identity of those
atreraft equipped. The chareteristics specified
herein provide for 2006 discrete reply codes,
In addition to the 4096 discrete reply codes, o
Special Position Identification (8PI) pulse is
available for transmission upon request of the
control agency, on any mode except Mode C.

1.3.4.2 Two codes shall be reserved for trans-
mission of distinct emergency and radic com-
munications failure indications,

1.3.4.21 Code 7700 shall be used on Mede
3, A to provide recognition of an aireraft in an
cmergency.

Noppa=—Sonw exbxting military teatsponders traus-
ntit four trains of the code In use 18 A0 emergency
reply.  Giher anliry  feansponders teansmit the
ende in use followed by three teatun of Code 0000
nx the wergencey reply.  New militnry tranaponders
will trassmit Code T700 followed by three tralus of

~  Code G000 1s an elpergency reply,

13422 Code 7600 shall be nsed on Mode
3 A to provide recognition of an aireraft with
radio conununications failure,

~ 1.3.5 AHitude Transmission. The system pro-
~ vides for autommtic pressure-nltitude data trans-
mission in 100-foot increments from —1000 feet
to 126,700 feet.

1.3.5.1 This pressure altitude data transmis-
sion capability will be used to:

a. Reduce the volume of comxmunications be-
tween controllers and pilots by obviating the
need for oral altitude reports.

b. liuprove utilization of wrirspuce in connec-

Attochment 1
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tion with the provision of ATC services to
climbing and descending aircraft,

c. Enable the controller, when desirable, to
assure himself that vertical separation between
two aircraft is being maintained.

d. Provide ATC an improved means of de.
termining when greater vertical separation is
required die to turbulence,

e. Improve the integrity of the Air Traffic
Control Radar Bescon System (ATCREBS) for
ATC purposes by automatically displaying to
the controller the turgets and rltitudes or flight
levels of aireraft in or near the airspace under
his jurisdietion which are not otherwise selected
for display.

f. Reduce the number of advisories and traffic
avoidance vectors required in the provision of
radar traffic information and vectoring service.

g. Improve AT(C efficiency in serving high
performance nireraft during eruise-climb profiles.

h. At o future date, enable automatic predic.
tion of projected flight conflicts in elevation using
electronic duta processing systems,

1.4 ATCRBS Systam Description.

The System consists of airborne transponders,
ground interrogator-receiver, processing equip-
ment, and an antenna system. The antenna may
or mny not be associated with, or slaved to, a
primary surveillance wadar. In operation, an
interrogution pulse-group transmitted from the
interrogator-transmitter unit, via an antenni
assembly, triggers each airborne transponder
located in the direction of the mnin beam, causing
n multiple pulse reply group to be transmitted
from each transponder. Thesc replies are re-
ceived by the ground receiver and, after process-
ing, are displayed to the controller, Measurement
of the round-trip transit time determines the
range (rho) to the replying aircraft while thd
mean direction of the main beam of the inter-
rogator antenna, during the reply, determines
the azimuth (theta). The arrangement of the
multiple-pulse reply provides individualized
pressure altitude and identity informatic:. per-
taining to the responding aircrnft. The ATCRBS
is the preferred means of obtaining aircraft
three dimensional position snd identification
datu in the National Airspace Nystem,
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2. SYSTEM CHARACTERISTICS.

Pulee Shape and Spacing Definiticna

H
— f rA§ - ¢
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edge of Ut pybse durvalope.

2.1 Interrogation and Control linterrogation Side
Lobe Suppression! Radic Frequencies (ground-
to-airl.

2.1.1. Center frequency of the interrogation
and control treansmissions shall be 1080 MHz.

2.1.1.1
MHz.

2.1.2 Center frequencice of the control trans-
mission and each of the interrogation pulse
transmissions shall not differ from ea.ch other by
morse than 0.2 MHz.

2.2 Reply Radio Frequency lair-to-groundl

~2.2.1 Center frequency of the reply trans-
mission shall be 1090 MHz.

2.2.1.0 The frequency tolerance ghall be 8
MH:. -

The frequency tolerance shall be 0.2

.2.3 Polarization.

2.3.1 Polarization of the interrogation, con-
trol, and reply tra.nsmmwns shall be predomi-
nantly‘vertical.

2.4 Interrogation Modes lslgnals-in-spac-)
2.4.1 The interrogation shall consist of two

_ transmitted pulses designated P, and P,. A

control pulse P, shall be transmitted following
the first interrogation pulse P

1010.51A
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2.42 The interrogation ‘modes shsll be é.s
defined in 2.4.3.

2.4.3 The intervel, between Py and P,, sha]l-

determine the mode of intarrogation and shall
be as follows:

Mode 1 80,1 Microssoands -
Mode 2 502 Microseconds
Mode 8/A '84:0.2° Mioroveconds
Mode B 17402 Microseoonds
Mode C 21402 Mm'oaawnds
Mode D *, 26202 Microseconds

244 The interval between P, and ‘P, ehall

' be 2,0--0.15 microseconds.

245 The duration of pulses F,, Py, and P,
shall be G.8:x0.1 microserond.

24.6 The risc time of pulscs I,
shall be between (.05 and 0.1 microsecond.

NotE~~The intent of the lower lUmit of rise time
(005 microsecond) j8 to reduce sideband radlation.
Equipment will meet this requirement {f the side-
bahd radiation Is po greater then that which
theoretically would be produced by a trapezoldal
wave having the stated rise time,

247 The decay time of plﬂsés P,, P,, and
P, shall be between {105 and 0.2 microsecond.

Norz—The lutent of the lower limlt of decay

time (0.05 microgecond) iIs to reduce sideband B

radiation. Equipment wlll meet this requirement
it the sidedand rerdlation 18 86 greater than that
which theor¢tically would be produced by =&
trapezoidei weve having the stated decay time.

t;, and P,

2.5 Interrogation ond Side Lobe Suppression

Tranamission
space).

251 The system relies on pulse amphtude
comparison bet-men pnlaes P; and. Py in the

mmﬂa - (algnols-in-

transponder to prevent ‘response 5 #ids 1obe

interrogation. “The radiated’ _lmplxtmde of P,
at the antenna of the tianspinder shall be (1)
equal to'or grester than the midiated amplitide

of P, from the greatest: side Jobe transmission

of the antenns radiating P, and (2) 4’ level

lower than 9 dB below the radiated unphtude
of P, within the’ &emod arc of intsrrogation,
{ses 3.2.2).

2.52 Within the desired arc of the dwirec-
tional. interrogation .(mtain lobe), the radiated
amplitude of P, shall be within 1 'dB of the
radiated amplitude of P,.

R ]
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2.6 Reply Transmission Charocteristics (signals-
in-spacel.

2.6.1 Framing Pulses. The reply function
Saall employ n signal comprising two framing
pulses spaced 203 microseconds, as the most
elementary code.

2.6.2 Information Pulses. Information pulses
shall be spaced in inerements of 1,45 microseconds
from the first feaming pulse. The designation
and position of these information pulses shall
e ng follows:

Palse Poaition
Mlicroscoonds
R U deeen 145
A e m e mcmmm 2.90
(i mmrmm e 4,35
e o ——— 5.80
O e e 725
. OV 8.70
X e 1116
5 T U, 11.60
I e 13.05
B e 14.50
)5 Y oo 15.95
¢ S, e 17.40
I e 18.85

Notk.—The Standurd relating to the use of there
pulses ix ghven In 1.8.4 and 2,713, However, the
position of the “X" pulse ix specified only ax &
techuieal stiindard to safegunrd possible future use,
Further guidaues on this matter i3 glven fu 3.3.6.

2.6.3 Special Position Identification (SP1) Pulse.
In additton to the information pulses provided.
a Special  Position Identifieation -pulse, which
may be transmitted with the information pulses,
shall cceur at a pulse interval of 4.35 micro-
seconds. following- the Inst framing pulse,

264 Reply Pulse -Shape. Al mply pnlm
shall have u pulse duration of 0.45:(0.10 micro-
second. n° pulse rise time between 0.05 and 0.1
microsecond, and a pulse deeay time between
0,03 and 0.2 microsecond. The pulse amplitude

variation of one pulse with respect to suy other -

pulse in n repiy tmm ghall ot exeeed 1dB.

Nore—The !llrent of the lowvr it of rise and
decity times (005 microsecondy s to reduce xlde-
band radiation. Equipment wiil meet thix require-
thent if the sidebtind rudiation i no greater than
that which theoretically would be producved by a
trapezoldil wnve having the stuted rlse and decuy
thoer,

tude o’ P, but no '
 received amphtude of P,._ '

Pogo §

2.6.5 Reply Puylse Interval ?olerances. The

pulse interval tolerincee for enck pulse: (ineluding

the Inst framing pulse) with respéct to the first
fmmmg pulse of the reply group shall be 2010
microsscond, ‘The pulie mberval tolemnce of the
Special Position Identification Pulse with respoct
to the last framing pulse of the reply group

..ghall be z0.10 microsecond. - The pulse interval

tolerance of any pulse in the reply group with
Tespect to any other pulse (except the Hrst fram-
ing pulse} shall not exceed =0.15 microsecond.

26.6 Cods Nomendatur. The coile desig-
nations shall consist of four digits, ench of which
lies between 0 and 7, inclusive, and is determined
by the sum of the pulse subscripts given in 2.6.2,
employed as follows:

Digit Pulse Group
First (most szgmﬁcunt) ____________ A
Second R B
Third e C
Fourth oo I

2.6.6.1 Examplaes:

a. Code 3600 would consist of information
pulses A,, A,, B,, and B,.

b. Code 2057 would consist. of A,, Cy, C,, Dy,
Dyyand D, .. ..

c. Code 0301 would oonswt of By, By, nnd D,.

2.7 Technical Characteristics of the Airborne
Transponder.

2.7.1 Reply. When selected to reply to a
particular interrogation mode, the transponder
shall reply (not less than 90% efficiency) when
all of the following conditions have been met:

27.1.1. The received amplitude of P, is in

excess-of a level 1 dB below the, zeceived ampli-
_”_:"’”*!?tlﬂ‘lbove the

27.1.2 Either the received amplitnde of P,
is in excess of a level 9 dB above the received

amplxtude of P,, or no pulse is received at the |

position 2:-0.7 microseconds following P,. -

2713 The received amphtude of a proper
interrogutiqn is more than 10 dB above the re-
ceived amplitude of random pulses where the
Intter are not recognized by the trancponder as
I?“ l?n or I%-

27.2 No Reply. The Tmnaponder shall not

" UL gt Ak o it e
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reply to more than 10% of the intsrrogations
under the following conditions:

27.21 To interrogations when the interval
between pulses P, and P, ditfers from that speci-
fied in 2.43 for the mode selected in the trans-
ponder by more than 1.0 microsecond,

27.22 TUpon receipt of any single pulse
which has no amplitude variations approximat-
ing a normal interrogation condition.

2.7.3. Dead Time. After ption of a
propel mterrogutlon. the transponder shall not
reply to any othér interrogation ut least for the
duration of the reply pulse train. This dead
time shall end no later than 125 microseconds
after the transmission of the last reply pulse of
the group.

274 Suppression. Upon receipt of un in-
terrogation. complying with 2.4 in respect of the
mode selected manually or automatically, the
traisponder _shall be suppressed (not less than
99% efliciency) ' when the received amplitude of
P, is equal to or in excess of the received rmpli-
tude of P, and spnced 2:-0.15 microseconds..

Nore—1t s not the Intent of thix paragraph to

require the detection of 'y as & prerequislte for
Initintion of wuppresslon nctiou,

2.7.4,1 The transponder suppression shall be
for & period of 3510 microseconds.

 27.42 The suppression shall be capable of
being reinitiated for the full duration within
two microseconds after the end of any suppres-
sion period.

27.5 Receiver Sensitivity and Dynamic Range.

2.7.5.1 The minimum triggering level (MTL)
of the trunsponder shall be such that replies are
generated to 90% of the interrogntion signals
when: -

2.7.5.1.3 The two pulses P, and P, consti-
tuting an interrogation nre of equal amplitude
and P, is not detected ; and,

2.7.5.1.2 The amplitude of these signals re-
ceived at the antenna end of the transmission
line of the transponder is nominally 71 dB below
1 milliwatt with limits between 69 and 77 dB
below 1 milliwatt,

Nore~—For this MTL requiresent, a nominal
3 dB truusinission iine loss and un antenux pere

1010.914
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: furmmu-a e-qulvnh‘ut to that of M slmple qtmrl
wave nitenyn ive nsped, lu ‘the . event - 1l
assmmed conditions do nut Apply, the MTL of
instualled transponder aystem must be comparable
totblto!themmlmd uyutem.

' 2.7.5.2 'f'he viriation’ of tho Tainimum trip-

gering-leval between modes shall not exceed 1 dB3
for nomina) pulse spacings and pulse widths. =~

2.7.5.3 The reply characteristics shall apply
over a received signal amplitude range between
minimum triggering level and 50 dB above
minimum triggering level.

2.7.54 The suppression charncteristics shall
apply over a received signal amplitude range
between 3 dB above minimum triggering level
and 50 dB above minimum triggering level.

2.7.6 Pylse Duration Discimination. Signals
of. received. amplitude between minimum trig-
gering level and 6 dB above this level, und of n
duration less than 0.3 microsecond at the an-
tenna, shall not cause the transponder to initiate
mors than 10% reply or suppression action.
With the exception of single pulses with ampli-
tude variations approximating an interrogati
uny single pulse of n duration more than
microseconds shall not cause the transponder to
initiate reply or suppression action over the sig-
nal amplitude range of minimum triggering
level (MTL) to 50 d3 ebove that level.

27.7 Echo Suppresslon and Recovery. The
transponder shall contain an echo suppression
facility designed to permit normal operation in
the presence of echoes of signals in space. The
pmvnuon of this fucility shall ;be compatible
with the requlrements for suppression of side

~lobes given in 2.7.4.

2.7.7.1 Dasensitization, Upon receipt of any
pulse more than 0.7 micfosecond in duration, the
receiver shall be desenaltmd by ar emount that
is within at least & dB of the amplitude of the

“desensitizing pulse, but shall at no time exceed

the amplitude of the desensitizing pulse. with
the exception of possible overshoot dwring the
first microsecond following the desensitizing
pulse. Single pulses of -duration less than 0.7
microsecond are not required to cause the speci-
fied desensitization, and shall not cause desensiti
zation of duration greéater than that penmﬁ
herein or by 24.7.2, Rk
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2.7.7.2 Recovery. INollowiig desensitization,

the receiver shall revover sensitivity  (within
8 A1 .of winhnnm triggering level) within 15
mictoseconds after reception of a desensitizing
pudse Living o signal strength up to 50 dB3 above
mininmm triggering level.  Recovery shall be
nominally lineur at an average rate not exceeding
3.5 dB per microsecond. -
‘Nurk—Transponders  that  vespond  to milltary
modes will recover within 15 mtferoseconds, but may
employ anethods other than nomimally  linesy e
vihvery.

27.8 Random Triggéring Rate, Installation

¥ . « & -
tn the aireeaft shiall be made in such manner -

thar, with ull possible interfering equipments

Cinstalbedd i othe saome aireraft opevating in their
Snoenulopganner an operational channels of nmaxi-
winns inierference, bur with the absence of boua
fide interrogations. the random triggering rate
(squitter) of the transponder shall not exceed
thirty replies per second ns inftegrated over an
intervai equivalenf to at leust 300 random trig-
gers, o 30 seconds. whiclhiever is less.

2.7.9. lInterference Suppression Puises. Jf the
“equipment s designed to aceept and respond to
suppression pulses from other electronic equip-
ment in the airernft (to disable it while the other
equipment is transmitting). the equipment must
regain normal sensitivity, within 3 dB. not later
than 15 niteroseconds after the end of the applied
suppression pulse,

2.7.10 Reply Rate.

2.7.10.1  For equipment intended for installa-

_ tion in aircraft which operute at niltitudes above

~15.1K} fuet, the transponder shall be capable of

at, lteast 1200 replies per second for n 15-pulse
coded reply.

2.7.10.2 For equipment inteuded for installa-
tion in aircraft which operate at altitudes not
exceeding 15400 feet, the transponder shall be

capable of at Jeast 1400 replies per second for a =

15-pulse coded reply.

2.7.10.3 A sensitivity reduction type reply
rate limit control shall be incorporated in the
teansponder,  The rnge of this control shall
permit. adjustment, as & minimuin, to any value
between 300 and 2000 replies per second, or to
the maximum reply rvate capubility if less thun
2000 replies per second, without regard to the

-
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number of pilses in eteli reply. Séusitivity- re-
duction in cxcess of 8 dB shull not take effect
until 90% of tle selectedivalue .is ‘exceeded.
Sesitivity reduction shall'bs at lenst 30 dB for
rates in excess of 150% of the selected value.

27,J03.1 "Recommendallon: Thé Seply rate

limit-should be set 4t 1200 replies psr<escond, or
the maximum value below 1200 veplies par sicond
of which the transpondor is capable (see
2.7.10.2).

2.7.11 Reply Delay and Jitter. The time de-
lay between thé arrival st the trangponder of the

leading edge of P, and the ttansmission of the
leading edge of the first pulse of the replyshnll:

be 305 microseconds. The total jitter of the
reply pulse code group. with respect to P,. shall

not exceed (.1 microsecond for receiver inpur

levels between 3 and 50 dB above minimum
triggrering level, Deluy variations between modes
on which the transponder is capable of replying
shall not exceed 0.2 microsecond.

2712 Tronsponder Power Output,

2.7.32.1 For equipment intended for installa-
tion in aircraft which operate at altitudes above
15,000 feet, the peak pulse power svailable at the
nntenna end of the transmission line of the ¢rans-
ponder shall be at least 21 dB and not more than
27 dB nbove 1 watt,

27.12.2 For equipment intended for installa-
tion in aireraft which operate at altitudes not
exceeding 15,000 feet, the peak pulse power avail-
able at the antenna end of the transmission line
of the transpoider shall be at least, 185 dB and
not more than 27 dB above 1 watt. .~ | ...

Note—For the power ontput requireinent of
27221 and 27122, a nomipal 8 4B timnuisaion
line low and an antenna performance equivalent to

. that of a simple quartif-wave antanpa afe tissumed.

In the event these amained conditions do not apply,
the peak puise .power of the fustailed transponder
aystem must be comparable to that of the assumed
aystem. : T
2713 " Reply Codes, S O LV

-

2.7.13.1  Identification. Thé 4096 codes avail-
able in the Standard at 2.6.2 shall be manually
selectuble for reply to interrogations on Mode
8/A. : : :

2.7.13.2 Prossure-Altitudo Transmissiens.
2.7.13.2.1 Independently of tha other modes




Attachmont 1
Peage 0

and codes muanually selected, the transponder
shall automaticaily reply to Mode C interroga-
tions.
Nore~Military transponders may include provls
gtong to dixable Mode C repllea.

27.13.22 The reply to Mode C mbermga
tlons shall consist of the two framing pulses
specified in 2.6.1 together with information pulses
specified in 2,6.2,

27.13.23 At as early n date as practicable,
transponders ghall be provided with means to

c-remove the information. pulses, but to retain the

framing pulses when the provision of 2.7.13.2.6
is not complied with, in reply to Mode  ter-
rogation.

Ntrrl-:.—'l‘lw' informintlon pulses should be capable
of Dbeiug removed efther in respouse to a fuflure
detection systemn ot mauually st the request of the
controlling agency.

2.7.13.2.4 The information pulses shall be
sutomatically selected by an analog-to-digital
converter commnected to . pressure-altitude data
source in the aircraft referenced to the standard
pressure setting of 29.92 inches of mercury.

2.7.13.2.5 Pressure altitude shell be reported
in 100-foot increments by selection of pulses as
shown in Figure 1,
Nute—Sowe transponders in service transmit the
Specinl Posltion Identification (SPI) pulse in addi-
tion to the D, pulse,

2.7.13.2.6 The digitivzer code selected shull

“worrespond to within =125 feet; on a 85 percent

* probability Lusis, with the pressure altitude in-
formintion (referenced to the standard pressure
setting of £0.92 inches of mercury) used on-board
the mrcruft to adhere to the aamgned flight

. profile.

- Norx—Guidance matertnl relating to pressure
altitude tramaubadon is eontamed in 838.4 und 8.8.0.

2714 TYransmission Time of Spndcl Pulﬂon
Identification {5PI} Pulse. YWhen manually se-
lected, the SPI pulse shall be transmitted for a
period of between 15 and 3(' seconds and must
be capable of being reinitinted at any time.

2.7.15 Transponder Receiver Bandwidth. The
- gkirt bandwidth should be such that the sensi-
tivity ‘of the transponder is at Teast 60 dB down

ut frequencies outside the band 103025 MHz, -

ing . high::density

010,914
8/3lvy

2.7.16 '?r;m‘n_p_ondpr S¢if-Tost and Monitor.

2.7.16.1 Self-test and mionitor devices that
radiatp test inferrogation signals, or prevent
transponder reply to proper interrogation during
the test period, shall be limited to intermittent
use which is no longer than required to determzm )
the transponder status.

27162 The test interrogration rate shall not
excend 450 per second and the test interrogation
mgnal level at the antenna ead of the transmis-
gion line shall not excead a level of —40 dBm,

2.7:.17" Antéhna. T

' 2.7.17.1 The transponder antenna system,
when installed on en aircraft, shall have a radiu-
tion pattern which is essentinlly. omni-directional
in the horizontal plane.

2.7.17.2 Recommendation. The vertical beam-
width (half power points) should be at least 30
degrees above and below the horizontal piane,

) Note—Guldauce material relating to. airborua
transponder anténnas 18 contained in 8.3.2,

2.8 Technlcal Charucteristics of the Intervogator-
Recelvar.

2.8.1 Interrogation Repetition Frequency. The
maximum interrogation repetition frequency
shall be 450 interrogations per second.

Nore—This vilue 18 the sum total of the futer-
rogation rate of all modes 1u use,

2.8.1.1 Recommendation. To minimize un-
necessary trangponder triggering and the result-
of mutual interference, all
mtemgutom £hould use the lowest practicable
inteitoydtion Yepetition ‘frequéncy that is con-
asistent with the displsy characteristics, interro-
gator -antenna bandwidth, and antenna rotation

speed employed.
2.8.2. Power Outpul. . ...
" 2.821 The eﬂectlve mdmted paak power of

' interrogation ‘pulses (P; and F,) shall not ex-

ceed 525 dB above one watt, and P, shall be
within 1 dB of P,.

Note~The effective radiated peak power includes
the autenna gain sud the transmission line logses.
The effectlve rudinted peak power of Interrogation
ahould be the minimuni required to provide the

gystem coverage. The systemi coverage stated In g

18.2 ¢an be met by gn interrogator having s nomi- |
nel 1000 watts power {(pesk pulse), a transmisslon
Hee ioss of 8 4B, aud an antenna galn of 21 dB.
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2.8.2.2 Tnterrogstors with range coverage re-
quirewents of lexs than 200 miles will be em-
ployed at many loeations, The effective radinted
peak power of intevrogation at these sites shall
be reduced to the mintmum required level which
is practieal to achieve.

2.8.3 Recelver Sensitivity.
2.8.3.1  The maximum receiver sensitivity
shall be not less than 83 dI3 below one milliwatt,
to produce a tangential signdl output,
200-mile facility.
“NotE~—For thix receiver sensitivige requirement,
a umpinal 2 A teansmdissbou line loss and an an-
tenug miin of 21 48 aee gssuned. - Tno-the event
e pstined copditions do nod aprdy, e receiver
se=F vty of fhe installed sesten: shoubd be oeoine
partable to that of e assiaed system,

2.8.3.2 luterrogators with range covernge ye-
guireents of less than 200 miles will be enm-
ploved at nuay loeations. 'The maximum reeeiver
sensitivity at these sites may be reduced to the
mininnun required fevel.

2.8.4 . Sensitivity Time Controf (STC). The re-
ceiver sensitivity shall be reduced at short ranges
to minimize reply path reflections and pulse
stretehing. At 1536 microseconds after the
leading edge of pulse Py (1 nautical mile plus
transponder delay). the gain shall be reduced to
an adjustable value between 10 and 50 dB below
naxinnon sensitivity, The recovery rate shall
be adjusted to suit loval conditions.

2.8.4.1 Recommendation. TFollowing the ini-
tial reduction of sensitivity at 15.36 us after the
Lading edge of pulse P, (1 nautienl mile plus
‘transponder delay), a recovery mte of 6 dI} for
each doubling of range is satisfactory for most
applications,

2.8.5 Receiver Bandwidih and Video Response.
The handwidth of the receiver shall be centered
ot 1080 MIz and shall be ndequate to ;‘eproduce
the transponder pulse train deseribed in para-
graph 2.6 nand to necommodate the transponder
transmitter frequency tolerance and interrogator
receiver local oscillator drift.  The bandwidth
shall not be more than 24 MHz at 40 dB below
maximuam sensitivity. The video response shall
be capable of veproducing the pulse trains de-
seribed in paragruph 2.6 awithout appreciable
pulse stretelbing or distortion over a dynamic
ange from veceiver threshold to a level 24 dB

for a
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ubove threshold, at any range with STC provi-
sious qperutive,

2.8.5.1 image Responsa. The image response
shall be at least 60 dB below maximum sensi-
tivity.

2.8.6 A:lmuih Accuracy. The electrical align-
ment of the main lobe of the directional antenna
radiation pattern, with respect to the associated
display shall be snch s fo permit received re-
plies to be displuyed w lthm 1 degree of truc
orientation.

2.9 Interrogator Radiated Field Pattern. Rec-
ommendation—"The benmwidth of the_directionnl
mtt,rrogau‘or antenna Should not™ bé widler than
is operationally reguired.  The side- and bach-
lobe radiation of the direetional antenna should
be at least 24 dB3 below the penk of the wain-lobe
radintion.

210 Interrogator Monitor. _
210.1 The range and azimuth accuracy of

the ground interrogator shall be monitored con-
tinnously.

Nore—Interrogrtors that are assoglated with and
operated [n conjuuction with prhbary radar may
use the primary radar as the monitoring device:
alternatively an electronic vange and azimuth ac-
curaey nioltor would be required,

2.10.2 Recommendation. In addition to mnge
nnd azimuth menitoring. provision shonld be
nade to monitor continuously the other criticul
parameters of the ground mtarrogatoi for any
degradation of performunce exceeding the allow-
uble systetn tolerances and to provide an indica-
t.lon of any such occurrence.

o Nou.—-Guidnm'e ou those syrtem parmm-ters far

" whiteh conthwious or perfodic monltoring provigious
are of 'particulur dmportance Is to be found In

" -paragraph 8.6, o

2.11  Spurious Emissions and Spurious Responses.

2.11.1 Spurious Radiation. Spurious..radin-
tion ghall not emeed 76 dB belcrw 1 watt for the

mtermga.tor. .

2.11.1.1 Recommaendation. CW rmdiation
should not exceed 70 dB below 1 watt for the
transponder.

2.11.2 Spurious Responses. The response of
both airborne and ground equipment to signals
not within the receiver bundpass shall be nt lenst
60 d 3 below maximum sensitivity,
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3. GUIDANCE MATERIAL RELATED 710 THE AIR

TRAFFIC CONTROL RADAR BEACON SYSTEM
CHARACTERISTICS

3.1
the System. A-namber of specific precnutions
may be taken in order to obtain maxinum
utilization of the ATCRBS system, such ns:

AR
of interrogators installed in any particular aren,
and cooperative use of interrogators, where pos-

' s:ble, for se\ ernl related fum,tlons v

312 Use for each interrogator of the lowest
interrogation rate which is vequired to perform
its function.

313 TUse for each interrogator of the lowest

 power output which is required for it to provide

sutisfactory performance.

314 TUse of particular interrogators only
during the periods necessary foir them to perform
their function.

315 Limitation of antennn beurnwidt-h, to
the minimum required and nse of low-side-lobe
antennas.

3.1.6 Coordination of the interrogation repe-

tition frequency used to minimize interference.

3.2 Application Congiderations of the ATCRBS
System._

3.2.1 Siting., Cuare should be taken in siting
the ground interrogator to ensure that the num-
ber of ground installations is kept to & minimum
consistent with the operntional requirement for

'ATCRBS information. It should be emphssized

that the etfects obtained by reflection of the mpin
lobe are more serious than those associsted with
primary radar, It is therefore necessary to en-
sure that no large vertical reflecting surfaces are
within » reasonable distance of the ATCRBS
interrogator antennn. This distance will depend
on the nren of the reflecting surfucs and its ele-
vation with respect to the interrogntor, but as n
guide, it is desirnble to site the interrogutor ut
least bhalf n mile away from large metal struc-
tures, Although it may be desirable to associnte
the interrogator antenna physically with a pri-
mary radar antenna, siting and maintensnce

considerntions may make it necessary to have a

sepurate site for the interrogator. When this is
necessary, the rotation of the twe antennas should

Factors Affecting. Optimum tHilization .of

Joordination of the number and type.

1019,514
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he synchronm,ci mth & miaximum errvor nob ‘to
exceed one degree. _ o g

3.2.2 Interrogator Anfenna,

8221 It is necessary that thoa:dglobelewl
of the antenna relative to the main. lobé be us
low as pmctmable. A lovel lower than —2¢ 4B
is desirable. It is important that the interrogn-
tion beamwidth be kept as na.rmw n§ possible,
normally of the order of 8 degrees; but it should
be noted that there is o mlﬂnuum number of
replies Tiecessary for processing and displuy.
This minimum will ‘depend” on the particular

processing and display facilities provided, Lut

would, typieally, fall in the range of 4 to & re-
plies per benmwidth on each interrogation mode,

3.22.2 Side lobe suppression requires two
radiation patterns: A directional pattern to

-radiate the interrogation pulses, and an omni-
-directional pattern to radiate the control pulse.

It should be noted that “omni-directional™, as
used here, assumes that adequate power is radi-
ated in all dlrectlons, not necessarily that equal
power is radiated in all directions. It is neces-
sary that the control pattern be in the righ
relationship to the interrogetion pattern over t
operational angles of elevation. This mny ¢
mand that the antennas be designed in & common
assembly so that the same effective height above

the ground can be maintained for-both.

3223 Some antenns sites may experience
gevere reflections from buildings and re-siting

may not be practicable. If the reflections are

not adequately suppréssed by side lobe suppres-

-gion, satisfactory performance: ;spoemble by use

of modified three-puha side lobe suppression
techniques. "One ‘technigue - ‘Wiakes use of the
omni-directional antenna during trahsmission of
the P, interrogation pulse. The P, interrogation
is fed-to both: the directional and omni-direc-
tional antennas in a power ratio depending on

the " particular reflaction problam and assists

transponder suppression in the slde lobe areus.

3.2.3 Sensitivity Time Control (STCL  This
feature is extremely effective in minimizing the
undesirable ‘processing and. display of side lobe
replies from older transponders that do not have
gide lobe suppression (SLS) capability. Even
with SLS fully lmplemented the use of ST,
will be required to minimize the effects oﬁ%mgf
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flected signals nnd pulse stretching, The setting

of STC is critical since foo much attenuation
will eanse target loss and too little nllows reflec-
tion aud side lobe breakthrongh. ©Once an opti-
mum setting is determined. it should be main-
tained with close tolernace.
=15 di s :womlmmlud

3.2.4 Rejection of Unwanted !nponsas.

3.24.1 Ta an aren where a large number of
n'mun:i interrogators are nécessary, there will be
- ronsiderable number of transponder responses,
which have been triggered by other interrogators,
veceived at any one ground equipment.  The
responses will he received. nt recurrence frequen-
eios which will, in all probability. be different
fram: that of the interrogator receiving the in-
fornurion and will constitute a nuisance called
“fruit” {unsynchronized replies) on the radur
display.

3.2.4.2 Defruiting techniques which use de-
lax lines. storage tubes, or digital storage to de-
fruit on & pulse-to-pilse bagis shnuld be employed
to remove these non-synchronous replies. The

“defruiting function may also be an integral part

of the digital detection process.
325 Monitoring of ATCRBS Interrogotor.

3.2.51 The performunce monitmiug of the
gromnd intervogator called for in 2.10 is required
to provide responsible per-.mmel with an indien-
tion that the equipment s functioning satisfac-
torily within the system limits and to give an
immediate indieation of any significant fault de-
veloping in the ('qllllmlt'llr Additionally, it is
desirable that continnous mounitoring provisions
with respect to at. lenst the system parameters
listed hereafter in %25.11 and 3.2.5.1.2 be pro-
vided and that un alarm indieation be given in
the event of n failure of the monitor itself.

3.2.5.1.1 Pulse Intervals. Means should be
provided to ineasure pulse: spacmgs for all modes
which are'to be employed. -

3251.2 lnhrrogutur Relative - Radiated. Pulse
Levels. When side Jobe suppression is provided.
monitoring of this parameter is most important
and should be nssocinted with the tolerances in-
dieated in 2.5,

3.252 Monitoring of the following ATCRBS
system: parameters is also desirable; however,
checking on r periodic basis should suffice.

A tolerance of

+
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3.2.5.2.1 Iinterrogator Rodio Freguencies. As-
suming that a high stsbility.. crystal confrolled
oscillator is used as the frequency control eiement
of the ATCRBS, it will be neceasary oiily on n
periodic basis to determine that the tolemnces

_spulﬁedml.lnmm}ﬂﬁe(l- e e

.-lmnmtor Pnlu Dumﬂon. i
Recaiver Sonsllivlfy
Radlnlju‘d Powof.

.32522.
3.2.5273
3.2.5.é.4
3.2.52.5

3253 The prec ise location of the monitor
warning indication is a mitter for- determumhnn

‘Spurious Radiation.

" by the Admidistiation coiicerned i fhe Tight of

loeal cirenmstances, but should tuke into account
the need to prevent the preseutation of erroneous
information to the controller without his knowl-

edge.
3.3 Airborne Equipment.

3.3.1 Transponder Peok Power Output and
Sensitivity. System requirements can be met by
a transponder having a nominal output power
of 500 watts (peak pulse) and a nominal mini-
mum triggering level (MTL) of —74 dBm,
when used in an aircraft having a nominal 8 di3
transmission line attenuation and mismateh loss
und an antenna performance equivalent to thmt
of n simple quarter-wave antenna. Other com-
hinations of transponder peak pulse power out-
put and MTL, transmission line loss and antenna
performance, which resuit in comparable installed
system effective rudinted pesk pulse power and

Frare A
332 Anhnnc - ) A

3.3.2.1 s

MTL may be (.onsldered equall) at.ceptable.

o N

A technique -which- uses twa > brans-
ponders connected to-separste antenmas must be
considered with extreme caution.” SBuch #n ar-
rangement, wiless carefully contrelled, :could
result in. unsatzsf:wtory _petformance-becaunse . of ..
the difficalty” of - matching traniponder parn-
meters, . This-technique reqyires matching of the
relevant charncteristics specified n 27 and in
purticular, matching of the reply delny (2.7.11)
to within (.2 microsecond.

3.3.22 Any switching device that alternately
changes the .transponder from one antenus to
another at s preset rate should be-avoided. A
preferred method, if dual antennas are used, is
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through received signal émplit-uda comparison -
whereby the trausponder reply is routed to the
antenna which receives the stronger interroga-

- tion signal.

' 3.3.3 Transponder $off-Test and Monitor If
self-test and/or monitor devicés are installed and

;used in aireraft to indieate normal or, faulty

operation. care should be exercised to minimize
ANy systein deroiration (particularly fruit’ gen-
eration) that may result, The duration of use
of the test mode =hould he an absolute minimum
and limited to that required by the pilot to de-
termine the trunsponder status. In order to
minimize suppression of replies to ground in-
terrogations, the test signal interrogation rate
and level should be the lowest practicable for
test, .

3.34 Pressure-Allitude Transmission. '

3.3.4.1 In order to nchieve maximum opera-
tional benefit from automatic pressure-altitude
transmission. the altitude information used by
the pilot and that nutomatically provided to the
controller must. closely correspond (2.7.13.2.5).
The highest degree of correspondence will be
achieved by having airborne systems which use
the saume static pressure source, same aneroid
unit, same static pressure error correction device
and same . senle correction device for both the

alutude dut.a

33 42 For mrcraft mstallatlom wh:ch m o
not yet equipped- with- altitude digitizer wnits,” "

the use of Mode C. reply framing pulses only
(2 (132 3) 13 mmumged as AN mtenm :rrange
ment. N )

.-3.3.43 . The wordmg of the standard recog- -

nizes that facilities are provided on many trans-
ponders in service whiclk only enable the
information and framing pulses to be removed
tegether But its muin ob]ecuve ig to ensure that
innccurate information pulses are removed whllel

“retaining the eapability of position determinstion.

The framing pulses alone are useful in certain

T ' 1070.51A
873/

gmunﬂ pmoemmg aqmpmanba for enhancmg the
detection. probability and azimuth sccuracy.

3.344 The cs.pabxl:ty required. by the Stand-
‘ard at M’ 18.2.2 should bé pronded in new in-
staliations,

3.3.5 Avfomatic Con.vorllon of Pressure AlH-
tude Ddta to Indicuted Altitude. Automatically
transmitted - pressure- altitude -data obtnined vin
ATCRBS may be displayed to air trafiic con-
trollers directly after being decoded when such
data indicates that the aircraft from which it is-
received is at or above the transition level, When
the aireraft is below the transition level, such
data could be mislesding, since it is based upon
the standerd atmospheric pressure reference
datum of 29,92 inches of -mercury, while the
pilot’s altimeter is adjusted to a different refer-
ence. In this case, therefore, the date must be
converted by apphee.tmn of .an appropriate cor-
rection factor baséd uponthe same reference

datum as that to which the pilot’s altimeter is set.
‘Ix't

3.3.6 Transmission of the Pulse. In

- 262, the position of the “X* pulse is specified

as & technical-standard to provide for possible
future expansion of the system. It is recognized
that though a majority of airborne emnsponders
of later design contain an *X” pilee position,
there are no means at- prmntemhodxedtopermlt
tlm opeut.lom.l use: o ﬂngf fpu‘ha. To

mciliary oqlnpment woufd be nommry “The

dpﬂpﬁ‘” d

Whid
“on the futune “function of ths TUxH. pulsa.

s 8 7 'l'mnspondor Low Scnshlvhy Sﬂﬁng.
- Many aximng sransponders are squipped with a
low sensitivity setting (minus 12-dB below nor-
mal sensitivity) “Whith i ‘sianually“selectable by
the pilot upon request of the controlling agency.
This feature has been found useful as an interim
_technique for reducing transponder side lobe
" response. However, S8LB-is being: implementad
at interrogetor sites and the low sensitivity, fea-
ture will not be teeded in new transponders.
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