
:4

_ - I I il

r J Tuesday
_ ,. '_' February 3, 1987

[!iLl
_ , Part II

" ' -= Department of
Transportation

m
• Federal Aviation Administration

14 CFR Parts 43, 91, 121, 127, and 135

- i Air Traffic Control Radar Beacon System
and Mode S Transponder Requirements

_._ In the National Airspace System; Final"_J Rule

O0007BEC



3380 Federal Register / Vol. 52, No. 22 / Tuesday, February 3, 1987 / Rules and Regulations

DEPARTMENTOF TRANSPORTATION Traffic Rules Branch, Airspace-Rules tests and testing procedures appropriate
and Aeronautical InformationDivision. to Mode S transponders.

Federal Aviation Administration Air Traffic Operations Service, Federal = 3. Amendment of FARPart 91 as
Aviation Administration, 800 follows:

14 CFR Parts 43, 91, 121, 127, and 135 Independence Avenue, SW. a. Newly installed transponders in
Washington, DC 20591;telephbne: {2a2) U.S.-negistered civil aircraft would meet

[Docket No.227_, Amo't.Ikm.43-26, _67--9249. • _ ' requirements of the new TSO for 1

91-198,121-190,127-41, 135-22] aUPPLEMENTARYiNFOn_t110_ The i airborne Mode S transponder :
three kinds of aircraft equipment - equipment.

AirTraffic Control Radar Beacon addressed by this rulemaki_ are as = b. Either a Mode S or ATCRBSSystem and Mode S Transponder "follows: _ . _ _, .. _xansponder, as well as automatic -
Requirmnen_s in the National Alrslm_ Air Troffic Contro]Radargeacon .... pressure altitude reporting equipment,
System __ System(ATCRBSJ. Aradarsyatemin would be necessary to operate in TCA's.
AO,=NCV:Federal Aviation which the aircraft to be detected is . , : - c. Either an operable Mode S or
Administration (FAA], DOT. equipped with a radio receiver/ _:: ATCRBStransponder, as well as
ACllON:Final rule. transmitter called a transponder. Radar automatic pressure altitude reporting

pulses transmitted from the ground are equipment, would be necessary above
SUMMARY:This action establishes • received by the transponder and used to 12,500 feet MSL in U.S. airspace. The
requirements pertaining to the use, trigger a distinctive transmission from proposal would retain the current

i installation, inspection, and testing of the transponder. The controller's radar exception for gliders above 12,500 feet
, Air Traffic Control Radar Beacon receives this transmission and displays MSL and retain provisions for

System (ATCRBS)and Mode S a distinct and amplified return on the helicopters and air traffic control (ATC)
transponders in U.S.-registered civil radar scope, authorized deviations.
aircrafL The rule adopted continues to Mode S Transponder. The Mode S d. Automatic pressure altitude

:_ require a transponder for operation in Transponder is an advanced version of reportlnS equipment would be required
each terminal control area (TCA] and in the existing ATCRBStransponder. The for operations in Group 11TCA's.
the airspace of the 48 contiguous states Mode S transponder is completely 4. Amendments to FAR | § 121.345(c),

! and the District of Columbia above interoperative and compatible with the 127.123(b), and 135.143(c)to be
12.500 feet above ground level (AGL). current ATCRBS system. Mode S utilizes consistent with the amendments to Part
Automatic pressure altitude reporting u discrete set of radio pulses (code) for _ "91.
equipment, which is currently required each individual aircraft, and is not •
in all of the above airspace except _]tmltedto the maximum 4,096possible CommenLv--PrvposedlntroductJon o/
Group HTCA's, will be required in codes of the ATCRBS transponder. Mode $
Group IITCA's effective December 1, Mode S also adds the capability to Comments were generally favorable
1987.The rule provides for a phased provide a data link between the aircraft to the proposed introduction of Mode S
transition from ATCRBSto Mode S and the ground, in the NAS. Twelve (12)comments were
transponders in the National Airspace Mode C[AutomaticAItitude received which, though generally
System {NAS) by iimi_ the Reporti/_ Equipment). Some supportive, expressed some concern in

_ manufacture and installation of transponders are equipped with a Mode several areas.
ATCRBS transponders. After January 1, C capability. Mode C is that function of The areas of concern centered on:
1992, all newly installed transponders in a transponder which responds to 1. The ramifications to U.S.
U.S.-registered civil aircraft are required specific ground interrogations by : manufacturers, foreign governments,
to meet the requirements of the transmitting the aircraft's current and various international users
technical standard order {TSO] for altitude in 100 foot increments. This regurdinBearly cutoff of the TSO
airborne Mode S transponder Information is received by ground authorization to manufacture ATCRBS
equipment. The rule also permits equipment and displayed on the transponders in 1986.
ATCRBStransponders already installed controller's scope in the data block for
on that date to be used indefinitely, the transmitting aircraft. Mode C may be 2. The need for improved a_mracy of
Projected increases in air traffic will used with both ATCRBSand Mode S altitude data, improved automatic

pressure altitude reporting equipment,
require improved aircraft location and transponders, i i " and reduced quantization (i.e., smalleridentification information, which will be
provided by the Mode S and automatic History : : : intervals of reported altitudes) of
pressure altitude reporting equipment. On October 18,1983, the FAA - : " - aircraft reported altitude in the Mode S
These requirements are an essential published an Advance Notice of .... environment.
component of the NAS Plan. Mode S is Proposed Rulemaktng (ANPRM) 3. The impact of the proposed
also necessary technical prerequisite to announcing the proposed use of ModeS installation requirement on the
obtain data link services which allow " transponders in the NAS (48FR48364, Department of Defense (IX)D) and on
digital exchange of information between Notice No. 83-16). The following was general aviation aircraft owners and
aircraft and the ground. The FAA will proposed to take effect by 1992or operators.
provide these services beginning on/ earlier, as noted: 4. The impacts on pilot cockpit
about 1990.This action also sets forth 1. Issuance of a technical standard workload, awareness of other air traffic,
test and inspection requirements for the order (TSO) for airborne Mode S and the vulnerability to errors in
Mode S transponder and a new output transponder equipmenL With issuance, altitude reporting in an automated
power test requirement for the ATCRBS TSO authorization to manufacture system.
transponder. ATCRBS transponders would be . " 5. The extent of U.S. airspace within
E_EC'nVt DA'rE:April 6, 1987. terminated effective in 1986. which Mode S would be required.
FORFURTHERINFORMATIONCONTACT:. 2. Amendment of Federal Aviation _ 6. The bottom-line services and
Mr. Gene Falsetti, Airspace and Air Regulations (FAR) Part 43 to include •benefits that Mode S offers users,
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particularly 8ansi'el aviation users. In different ATCRBS transponder, it mast .FAA responded to the •issues of
the bIAS. - have beenmanufacturedpriorto . _ bottom-linebenefits,scopeof airspace

On September ZY,1985, the FAA January I, 1987.... wherein Mode S is proposed, and
; published a Notice of Proposed 2. With respect_to the concerns service capabilities with a pmmery of

Rulemakin8 (NPRM)(50FR 37674, relative to improved accuracy of ultitude the benefits of the NAg Plan. The goals
Notice 65--16)which reflected data, improved automatic pressure of the NAg plan were broadly presented
consideration of the concerns expressed altitude reporti-..oequipment, and in the preamble of the NPRMas those
in response to the ANPRM. + reduced quantization of aircraft reported designed to meet the _eseures of

1. The NPRMacknowledged that an alt/tude, the FAA agreed there would be increased demands for aviation
early U.S. withdrawal of the ATCRBS benefits from greater precision in services, iim/t costs,and provide and
TSO authorization would likely have an automatic altitude reporting. However. improve facilities. The preamble further
unnecessarily disruptive and adverse the agency maintained that each area stated that the plan for Mode 8 is
economic effect on U.S. manufacturers' would require separate development of incorporated in the NAg ]qan because
international sales of the ATCRBS and the associated technology and Mode S is considered to provide the
in addition an adverse effect on the procedures; and in each case, the FAA air.me data link capability in NAg.

i' regulatory and certification processes of would seek public and industry input on Toe following excerpts from the NPRM
i foreign countries. To meet the dual the specific proposal. In addition, the describe in summary the NAg Plan sad

objectives of permitting the continued existing equipment and procedures were the role of Mode S in the NAg.
manufacture and sale of ATCRBS determined to be fully adequate to The NAg Plan is a comprehensive
transponders for foreign distribution and support the additional reporting plan supported by large increases in
consumption while accomplishing an requirements proposed in the NPRM.For automation to _eld si_,nlt_cant
orderly domestic phase-in of Mode S the above reasons, and because the improvements in service and cost
transponders, the FAA proposed a suggested improvements were beyond savings to the airspace user, the
schedule of installation requirements the scope of the NPRM, the FAA taxpayer, and the ATC system.Cost "
applicable only to ATC transponder determined it would not be appropriate savings are expected through reductions
equipment installed in U.S.-registered to incorporate such susie*dons in the in delays and fuel consumption due to
civil aircraft. The schedule was as Mode S NPRM.The agency did improved traffic handling capabilitiesfollows: announce it would consider the

Mode C automatic pressure altitude institution of separate rulemakin8 for and the increased ability of the ATCsystem to accommodate direct, pilot-
reporting equipment would be required adoption of the requested preferred routings. The effectiveness of
in Group IITCA's effective January I, improvements. NAg is expected to be dependent, in
1992. 3. It was also recognized in the NPRM great part, upon a surveillance system

Transponder equipment, except that an early cutoff of the ATCRBSTSO which can provide accurate positionequipment reinstalled in an aircraft from would adversely affect DaD equipage
which it was removed for maintenance, plans for its sizeable fleet Accordingly, information, relatively intederence-freeaircraft identify throughselective
would be required to meet TSO the FAA stated in the preumb]e to the addressing, end avtomatic pressureperformance and environmental NPRM that it proposed to permit
requirements in accordance with the continued manufacture of ATCRBS altitude reporting equipment. The Mode
following schedule: transponders to correspond to the DaD S transponder, coupled with its

1. Through December 31,1986: Mark XV implementation schedule, associated automatic pressure altitude
Any class of ATCRBS transponder 4. The preamble to the NPRMalso reportin8 equipment, is considered a key

CI'SO--C74bor TSO--C74c), as recognized the concern expressed piece of avionics necesslL_yto
appropriate; or any class of TSO--CllZ concerning the adverse effect a "silent" participate fully in and receive the
(Mode S). Mode S data link environment would benefits of the NAg.
2.January1,1987,throughJanuaryI, haveonoverallpilottrafficawareness To 'summarizetheroleofMode Sin

1992: and pilot workload in the codcplL the NAg, Mode S is an advanced
Any class of ATCRBS transponder Again, these concerns were considered secondary radar system expected to

(TSO-C74b or 'rso--_4c) if the to be well beyond the scope of the provide improved accuracies in the
equipment was manufactured before NPRM, The FAA stated in the NPRM surveillance of aircraft position and
January 1,1987; or any class of TSO- that in its implementation of data link, more intederence-free identity and
Cl12 (Mode S). the agency would involve the public in altitude reports to ATC..

3. After January 1,1992: its studies of all factors associated with Comments on the NPRM
Any class of TSO--Cl12 (Mode S). each kind of message being considered
As stated in the NPRM, the revised for data link. The NPRMcomment period expired

schedule was seen as providing several $. The concerns relative to the impact December 16,1985. At the request of the
options to the U.S. civil aircraft of Mode S on general aviation were Air Transport Association (ATA), the
operator. For example, the operator articulated by the Aircraft Owners and comment period was reopened. The
could use a previously installed Pilots Association (AOPA). AOPA's reopened period extended from
ATCRBS transponder as tong as it could position was that the benefits of Mode S February 14 to March3,1966 (51FR
be maintained. Through December 31, would accomplish acceptance of Mode S 5686, Notice 85-16). A total of 15
1986, the operator could elect to replace on a -voluntary basis and that is should commenters responded durinBboth the
a previously installed transponder or not be mandated. AOPA also original and reopened comment periods.
install a newly manufactured oz'used questioned the benefits of Mode S to There was genera] support and
ATCRBS or a Mode S trensponde_ low altitude traffic. AOPA went on acceptance of the propesaL However,
meeting appropriate TSO specifications, record as opposing Mode S if it were those in support of the proposal did
From January 1,1987, through |anuary 1. mandated above 6,000feet. AOPA did express certain reservations and
1992, the operator could elect the same recognize that the FAA proposal was to su_estions for improvement Those in
options with one restriction. If the mandate Mode S or ATCRBS above general support of the proposal but with
operator elects to install a new or 12,500 feet and within TCA's . comment and suggestions were the Air
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Traffic ControlAssociation (ATCA), Air O_erlssues ..... ."" •.' ATCRBS and a basicMode S : "" " "

Line Pilots Assoc/ation (ALPA),Soarin 8 There ere a number of other zssuesW........ • transponder would be approximately
.... _00 after a break-in period, wasSociety of America _SSA);Experimental and subissues raised. They are as

Aircraft ,association (EAA}, General follows: -- fallacious. This was said to be so
Aviation Manufacturers Association 1. There is no justification for _ _ because if real-time weather and '
{GAMA),Air Transport Association automatic pressure altitude reporting _. automated ATC data link ..... ; .....
(ATA), the State of Montana, and equipment in Group.t1ta'_irud Control _ Communications are the Mode $ /" : :
Aerospace Industries AseoclaUon of ..... = "areas (TCA). On the other hand. Other - benefits, a surveillance-only
America (AIAA), Rockwell transponder would not be very .......
International, and Allied Bendix commenters expressed the opposite marketable. In other words, to take fullview. That view was that there is a
Aerospace. Those generally opposed to recognizable need for automatic .... advantage of data link and automation
the proposed introduction of Mode S " pressure altitude reporflno equipment .. benefits, theMode S transponder Willbe
into the NAg were the Aircraft Owners - and its use should be required by considerably more complicated, and
and Pilots Association (AOPA), the separate rulemakin8, therefore more costly, than a ....
l_ational Business Aircraft Association 2. The recent decline in aviation survillance-only transponder.
(NBAA}, Foster Airdata, and two private [p'owthdoes not bear out original NAg/ (3) There may be a need to make more
citizens. - ........ plan estimates and it makes the than one buy of a Mode S transponder.
Issues " mandatix_ of Mode S transponders One commenter said that without any

" unnecessary, real FAA definition of what ff any data
A common element in the COmments 3. There are deficiencies anclproblems link services might be available, an

was a perception that the agency is with the proposed transponder tests, operator might at first buy a basic Mode
proceeding too quickly in mandating 4. There are performance weaknesses S tranponder and subsequently be faced

• Mode S. Many conunenters stated or and deficiencies associated with Mode with a decision to buy another more
implied that the FAA is accelerating the S, data link. and Mode C altitude expensive model when and if

Mode S transponder requirement - reportlna equipment.. _ : i:.. ,, operationally effectivedata link serviceswithout giving due regard to the need for 5. Use of Mode S with data link woma become available. On this issue, the
allowing a reasonable acceptance create a "silent" environment as ATA suggested that data link, at least at
period on the part of all parties affected, opposed to today's "party line" voice the basic communications level, should
Those identified as being affected by an commqnJcations environment. A silent be required by regulatory schedule.This
accelerated transition from ATCRBS to environment is hazardous to flight Would permit introduction of data link
Mode S equipment included the safety, for ATC purposes, without requiring
manufacturers who must design, = -6. The Mode S requirements may replacement of the basic transponder. It
develop, produce, and market Mode S; adversely affect DOD fighting would also perm/t reasonable
aircraft manufacturers who design and capability, investment decisions for equipment to
manufacture their aircraft cockpits to 7. The U.S. may be breaking be installed at earlier dates.
accommodate installation of Mode S; International Civil Aviation (4] Mode S transponders will have a
installers; and general aviation owners Organization (ICAO) ngreements if it negative cost impact on small
and operators who will make the issues a rule without international helicopters and airplanes, and on the
ultimate decisions to purchase and approval. DOD fleet.
install it. 8. Issuance of Mode S requirements This commenter said the DOD would

The following are the major issues prior to issuance of the Mode S TSO is feel a great impact because of its large
and related subissues presented in the premature, new fleet which would be introduced
public comments, during transition to Mode S. The U.S.
/_fu/orIssues Discussion of too/or issues Army alonehasnearly10,000

a. Mode S is costly. _ a_Major issuenumber1:Mode S is - helicoptersnow, mostof which are
b.The proposedinstallation schedule costly. Generally,concernswere beingreplacedby new helicoptersexpressed that Mode S transponders which could be required to carry

for Mode S transponders creates could impose a financial burden on the advanced navigational capabilities of
problems for. Industry and that the FAA seems little ATCRBS and Mode S equipment. The

--Avionics manufactures, concerned that added costs will have, commenter concluded that the proposed
--Aircraft manufactures, the greatest effect on the general requirement seemed to be excessively
--Airlines. aviation fleet. Major concerns redundant and expensive

--Owners and operatorswho believe associated with cost were-- " • DisCussiono/ cost Tssue.they may be forced into making two (1) Mode S transponder prices, even
purchase decisions, an initial one for a before data link is added, will be higher, Under the narrow-demand, higher-
surveillance transponder, and a creating a smaller market; which in turn price, and resultant equipage-freeze
subsequent purchase when added data will drive the cost even hioher. : theory, the industry would produce
link services become available. In The effect of higherprices would be to fewer transponder options if there is a
addition, commenters representing freeze or reduce the transponder narrow base of demand, focusing on the
general aviation believe the general equipage levels at the lower end of the higher end of/he market (with built-in
aviation operators may be forced into fleet. . - • data link). FAA discussions with
purchasing a transponder whose (2) Mode S transponders with data marketing representatives of two
benefits are questionable, link will cost more because they are manufacturers of transponder -

c. Data link services to be available significantly more complicated and ' equipment did not support this scenario.
are indefinite. FAA has made no complex. Both companies advised they expect to
commitment to data link, causing One commenter said that FAA's " / continue to produce mainly for major "
uncertainty as to when and what finding in its economic evaluation that port/on of the market. They do not
services will be available, the difference in cost between the expect any significant contraction in the
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demand for their transponders in the unnecessarily limit the flexibility uf -.: • catoff for non-U.S.-rngisterad civil
1990's in largepart because of the : manufacturers to develop a range of aircraft should be 24 months priorto th_
expected existence of a substantial .... capabilities.That range migEtbe _ '_ Mode S hnplementation deadline. The
retrofit market. With regard to the described as follows. At bottom is the ATCRBS production cutoff should than
market as a whole, although there has : user who/raware of the benefit of _ be December $1,1989, if the January
been a dramatic decline in the improved ATCsurveillance, but has no 1992 deadline were retained. Allied
production of general aviation aircraft in use for the kinds of information .... Bendix commented this would allow
recent years, the size of the total fleet envisioned for data link. A middle range _ availability of equipment which
and the number of hours flown have may be the visual flioht rnles (VFR) : "• incorporates the latest technololff
remained fairly constant or increased operator with a simple display device to coincident with a market that would
somewhat. Furthermore, the • obtain weather services throughdata .- justify the investment required to
manufacturers have the freedom to ".- • " link. At the top of the line. one might " _'_ introduce a new product. Otherwise, the
produce basic Mode S equipment that _ find a frequent instrument flight rules company maintained it was left with the
will be upgradable or have data link 0FR) operator needln8 display, a touch choice of either stockpiling ATCRBS
capability, thereby enhancing its entry device, or even a printer to make a transponders or foregoing this market
attractiveness to potential purchasers of permanent record of data link messages opportunity. _
•smaller aircraft. _ :. - to obtain weather and ATC services. By In still another area of negative effect,

Some commenters noted that the price not making data link mandatory, the a manufacturer said that because Mode
difference quoted in the rule between flexibility to meet these needs is - S transponders would be more complex,
Mode S and ATCRBS transponders does retained as determined by the : they would be more expensive.
not include data link and that there are marketplace and designers' innovations. Therefore, it would be more likely that
very few or no advantages for a Mode S Comment regarding negative cost ATCRBS transponders would be
transponder without data link. The effects of the Mode S proposal on the installed up to the 1992 deadline or until
manufacturers' ability to produce basic, DOD was not submitted by the DOD, the supply of pre-January 1,1987,
upgradable equipment, as expressed but by private citizens. The DOD did not transponders was depleted. A
above, is expected to help resolve this reply to the NPRMduring the comment consequence of this would be that the
problem, period but has since advised that it onset of a general aviation market for

With respect to the issu_ of basic concurs with the proposal. In any event, • Mode S transponders would be very
Mode S advantages/dlsadvantases, the under the transponder installation uncertain.
FAA recognizes that data ]ink is a major requirements of | 91.24{a), the proposed {2)Effects regarding general aviation.
benefit of equipping with a Mode S Mode S requirements pertaining to • There were several alleged negative
transponder. The agency also believes transponder installations apply 0nly to effects of the proposal to general
that most users will eventually opt to U.S.-registered civil aircraft, aviation, most of them associated with
equip with data link. There are however, b. Major issue number 2: the proposed the cost/benefit issue. The NBAA
two basic advantages of Mode S installation schedule for Mode S maintained that owners in the lower-
transponders that accrue to users that transponders creates problems for price end of the fleet would not equip
derive from the capability to enhance avionics and aircraft manufacturers, with a transponder at all when faced
ATC services. One is the unique address airlines, and aircraft owners and with the unavailability of low priced
portion of the Mode S transponder operators. The major concerns... ATCRBStransponders and no
which makes possible the automatic expressed in this area were-- expectation of flying above 12,,500feet
association and display of the (1) Effects on avionics manufacturers. MSLor in TCA'a.
transponde r reply with aircraft One of the proposal's alleged negative On another related subissue, NBAA
registration on the ATC radar scope, effects to avionics manufacturers was said that new hardware and software
The other is that when a Mode S stockpiling. The NPRMproposed that an are 5 to 10 years in the future, and
transponder operates with a Mode S ATCEBS transponder could continue to possibly even louger for the lower-price
8round system, certain kinds of radio be installed in a U.S.-regtstered civil end of the general aviation markeL
interference present in high-density aircraft after January 1,1987, but only if Accordingly, the only foreseeable
traffic environments are reduced below it were manufactured before that date. service that would convince the lower-
the level experienced with an ATCRBS Rockwell International commented that . price portion of the market to buy Mode
transponder. Not all of the garbling an effect of this requirement would be S is improved real-time weather
problems with the ATCRBS that manufacturers would have to services.
transponders end ATCRBS ground stockpile ATCRBS transponders for 5 Although not expressed in terms of
station can be eliminated by upgradin_ : years (from January 1,1987, to January 1, specific effects to general aviation, the
the ground station or the transponder. 1992)_Stockpiling was also brought out AOPA submitted several objections to

There is also more to the cost issue by another commenter relative to the _ the Mode S proposal questionln_ the
when considered in conjunction with .... concerns expressed resardin8 ...... value of Mode S primarily in terms of
Mode S with data link capability. The production problems. •benefits and cost. In terms of benefits,

•. FAA had considered a requirement that Another alleged negative effect to AOPA submitted that while there may
would have included some level of data avionics manufacturers was that the be some small incremental improvement
link with every Mode S transponder, but proposal did not allow time which in surveillance from use of Mode S,
rejected it for two reasons. First, the would be needed to design, develop, and most, ffnot all, of the surveillance
agency believes that most users desire produce Mode S transponders. Allied accuracy improvement will be
that the device mandated by the rule be Bendix stated that the ATCRBS attributable to the Mode S ground
as simple as poesible--a number of _ production must be moved closer to the sensors and not the Mode S •
commenters obviously preferred a January 1992deadline. Since the typical transponders. Accordingly, the FAA
device even simpler than Mode S...... product development cycle was said to should permit sufficient time after Mode
Second, FAA believes that a rule be 18 to 24 months, Allied Bendix S ground sensors are operational for an

• mandating data link would . recommended that ATCRBSproduction objective evaluation of their value prior
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to forcing an akrbonm tranmponder - maintained that a formidable effect of i the aircz'aftfromwhich 4t was removed
retrofittoach/eveamm3ina] the Mode S propnsal would be tbe , . or on another atrcraft in tbe same fleet.
improvement in aocuracy. AOPA's other problem of ratrofitt/n8 Mode S ' Equipment transferred among fleet :
concerns with the/mpact to senera] _ .transponders in c_p/te not odeqsateby aircraft will be considered permanent
aviation owners/pilots were expressed . designed to accommodate the new equipment and not "substitute

• in termsof cosL Fer example. AOPA equipment. One_u/dthat_t equipment" under the prov/s/on for • -
! reiterated the concern that Mode S aircraft desisns do not accept Mode S, Imnporanyreplacement sets. _ .... __

transponder prices wmdd be k'_her. As Installation desisn chanses will be - " Accerdinsly, any equipment installed "
a result, purchases would be down, •: necessary and a development fl/Shttest for the first Imzein an aircraft of a-
essentially fromd_ equipment levels in will be required to asem_ antenna particular operator's fleet after January
the low end of the fleet These concerns locations and operation,characteristics 1,1992, must meet the requirements of
are discussed under thecost _ _: are acceptable. Another _ested that TSO--Cl12 {Mode S). ' _....

i above, retrofitting of older a/n:raft should The FAA believes that the above
Comments of the SSA noted the remain voluntary except for aircraft changes to the installation requirements

effects of the proposal on 8eneral • , operatin8 in those areas where radar which appear in the final rule may be
aviation with respect to consumer coverase is degraded by hisb-dens/ty expected to:.
choice. SSA agreed with AOPA that traffic. . (i) Eliminate the problem of _
service benefits of Mode S, rather than (4] Effects on airlines. The ATA stockpiling.
regulation, should be relied upon to. advise-'dthat the proposed installation _. (it) Clarify onset of a Mode S mazlet.
motivate pilots to upsrade their schedule would affect airl/nu, Where a : _/li] Allow time for aircraft
equipmenL Mode S services must be transponder is removed for manofactuners to ensure that new
made available to 8enez_ aviation maintenance, airlines routinely replace aircraft designs provide adequate space,
aircraft operatin8 below 10.__Ofeet MSL it w/th another unit and do not reinstall wirins, etc., to accommodate Mode S
and not be reserved for jet-powered, the aeLmetransponder equipment in the equipment; and
hish-altitude traf_c. Forthis reason, same aircraft each time, (iv) Allow time-for operators_
Mode S should not be made mandatory The defect/ve box is taken to the consumers to plan for ratrofittin8 which
after January1,1992. SSA concluded avionics shop for repair and is not mandatory but which could take
-that ATCRBS should be permitted to be _ subsequently installed in a different place in the 1990's ae owners/operators

• manufactured and installed as Ion8 as it aircraft within the fleeL Under the consider replacement of ATCRBS
does not interfere with either the proposed January 1,1987, cutoff date transponders.
surveillance system or services, associated with ATCRBStransponders,i With respect to the issue of theWith respect to what was perceived airlines would be required to retrofit all• reluctance to install a Mode 5
as an unjustified installation aircraft priorto the January1,1_2, transponder because of associatedrequirement of Mode S transponders, Mode S date. /ncreaeed costs, the FAA v/ewe as• the lack of consumer choice was an
issue raised by two other commenters. Discussion ofinatollotion iuuea insignificant any disincentive to buy a
One comment wee that Mode S The FAA believes that most of the Mode S transponder because a basic
development will require at ]east 2 years concerns of and effects upon the unit costs more than it does today. Most

, from the availability of'/'SO-approved avionics and aircraft manufactzzrers, voluntary transponder equippase is due
i Mode S airborne equ/pment. The owners/operatore, consumers, and to the perceived bandit in obtainin 8

commenter referred to the NPRMwhich airlines can be alleviated by--- ATC eervtces. Those services will
i stated that only one Mode S ground (a) chansin8 the last manufacturin8 continue and will be enhanced with

radar is expected to be operat/onal by cutoff date for ATCRBStransponders Mode S, We believe that users will see
i 1988 at an unspecified location. Another which may be installed in U.S. aircraft that cost as being Justified. If some users

commenter voiced a similar concern by from December 31, 1986,to December 31. do not see it as bein8 justified, the rule
say/n8 that ueder the _ users will . Z088.The odditionsl three years will - providee ample Hm,,for low end users to
be forced te equip with airborne Mode S provide an extended time period within equip with ATCRBStransponders, _he
before the _und stations can provide which affected users may effectively life of which should extend to near the
the same covera_ as the older plan for transition from ATCRBS to end of the century.
ATCRBS. The commenter'e conclusion Mode S; The proposed rule did not expressly
was that FAA'e plan for forci_ airborne (b) modify/n8 the installation provide for the use or installation of
Mode S equipase is premature, requirements so that--- ATC transponders which were

(3) Effects on aircraft manufacturers. (1) a transponder that meets manufactured underTSO-.C74 or TSO.-
_ One cummenter pointed out that requirements of TSO C'74bor TSO 74c, C74a.The existin8 rule requir_ that

because of technical parameters and and that is manufactured before January transponders installed after January 1,

data link capability, the Mode S 1,1990, may be removed from an aircraft 1974, or used after July 1,1975, meet the
transponder is not physically for maintenance and/er repair, and then requirements of TSO-C_4b orTSO-

i interchangeable with the A_ be reinstalled on the aircraft from which C74c. However, the use of the TSO-C74transponder and, therefore, carrent it was removed. Also, a correctly and TSO..C'I4a equipment aftra'July 1,
aircraftdesigns cannot accept Mode S. functionin8 transponder which meets 1975, could be approved by the
The commenter su_eeted that new the requirements of the appropriate TSO Administrator ff the operator mzbmitted
radio rack mounts, new control panels, may be installed on the aircraft data show/n8 that the equipment met
new wirinS, new conlln_, and an temporarily while the malfunction/n8 .the performance standards of the
additional antenna are needed to .transponder is beth8 repaired. . - appropriate class of TSO--C74cand

-accommodate the new installation. (2) for fleet operations, a transponder environmental conditions of the TSO
The problem facing manufacturers that meets the requirements of TSO under which it was manufactured.

was also raised by several commer_ers C74b or TSO C_4c may be removed from- Any equipment which qualified under
as a retrofitproblem for aircraft an aircraft for maintenance and/or this provision would be more than
operators. Several commenten repedr,and then be tostal}ed on either eleven years old st this fime.INbi|e the
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rule adopted does not make specific (b) Provide data link services at the " capabilities that was described under
provision for such equipment, the FAA earliest date the equipment and data - discussion of the cost issue, in
will permit the continued use of any base availability permit;and consideration of manufacturers'
equipment manufactured under TSO- {c) Provide afocal point for all -.- opinions in this area,/he FAA has
C74 or C-74a, if still in use, if that domestic arid'interoational aviation data retained the manufacturers' flexibility to
equipment meets the performance link standards, meet these needs in accordance with the
standards of TSO--C74cand the . Weather information is cunranily marketplace and product innovations
environmental standards of the TSO scheduled to be the first data base. + and not by re.lotion" . • . _ ....
under which it was manufactured, available. Therefore, weather services .... : .

c. Major issue number 3:Data link are expected to be the i_rstgroup of Discussion of otbexissues
_: services to be available are indefinite; services offered us/ng Mode S data link. Issue number 1:The need for

/hey lack FAA commitment; operators The initial set of potential services automatic pressure altitude reporting
. do not know what data link services will within this groupare terminal forecasts, equipment. -.

be available nor when. Uncertainty in surface observations, Automated The NPRMproposed an effective date
this area is also likely to be costly to Surface Observation System data, for requiring Mode C equipment in
consumers faced with a decision to Automated Weather Observing System Group IITCA's of January1,1992. For
purchase Mode S transponders (the data, winds aloft forecasts, pilot reports, reasons discussed below, the FAA has
latter part of this issue is discussed radar summaries, and hazardous adopted an effective date in the Final "

.underthecostissue), weatheradvisories.Theinitial ruleofDecember1,1987.The basic
Severalcommentersnotedthatthe implementationoftheseservicesmay be justificationforextendingthe

FAA made nocommitmentinthe on arequest/replybasis.As thesystem requirementtoGroupIITCA'sremains
proposaltodatalinkapplications,even matures,theseservicescanbeprovided thesame.The commentswhich
thoughdatalinkwas putforthasoneof toapilotinamoreautomatedmanner, addressedtheMode C issuefocusedon
thebasicbenefitstocomefromthe The secondgroupofpotentialservices,theneedforMode C inGroupItTCA's
Mode S transponder.Moreover,to -expectedtobeavailableareexpanded andontheinclusionofMode Sand

obtainthebenefitsofdatalink,more weatherand airportservices.These Mode C requirementsinthesamerule,
equipmentwouldberequired,e.g., includetheAutomatedTerminal butnoton theimplementationdatefur
displays, printers, and input/output " InformationSystem, wind shear alerts, the Mode C requirement.
devices. This leads to cost and and runway surface winds. AOPA opposed the use of Mode C in

i retrofitting problems. The AOPA The third group of potential
commented that any forced transition to applications expected to be available Group IITCA's saying the FAA had not
Mode S transpondersshouldbeginonly areinitialATC services.These providedarationaleforextendingtheuse of Mode C transponders to ..: -after the FAA, in concert with the applications include transfer of ....
aviationusercommunity,hasdecided communications,altitudeassignment additionalairspace.AOPA believesthere is little evidence to show that it
what services will be provided on the confirmation, flight identification,
data link and has created a plan which minimum safe altitude wamin 8, tragic "can help to improve ATC system safety
ensures that investments in equipment information, and uplinkin8 of aircraft and challenged FAA claims that Mode C
to obtain those services will be justified, position data. would increase ATC effectiveness

The fourth group of potential through greater selectivity in viewing
Discussion_o[the doW lir_ issue applications expected to be available targets or that it would reduce the

- - _ ' While the FAA has'not to date issued are dependent on the implementation of number of traffic advisories or
any ralemaking or technical standards the advanced automation system, These avoidance vectors. AOPA said that
specifically relating to data link, the applications include en route metering, TCA's should be considered
agency is now engaged in preparation of automatic flight service hazardous individually, and ruiemaklng action
adatalinkmasterplanandthe weather,weathergraphics,and shouldbetakenifitbecomesclearthat
developmentofadatalinkprogram.The clearancedelivery, alocationwarrantssuchexclusionary
FAA expects that informational data Each of the above groups of services provisiomi based upon'traffic volume,

link services will be available within a depends upon specific equipment and complexity, aircraft mix, controller
year of the rust operational Mode S data base availability. The indicated "workload. and frequency congestion,
sensors. In addition, the FAA agrees order of group implementation reflects In another view, two commenters said
that there is a need to stimulate aircraft the current FAA schedules. The that it would be inappropriate to include

: owners to purchase Mode S implementation schedule of a data link two complex issues in one rule, and that
transponders by accelerating date link application within a group depends Mode S and Mode C should be handled
development. Data link development to upon its acceptance by the users and the by separate rulemakings.
date has been system oriented and has maturity of the concept. One of the data The FAA does not agree that the use

• " concentrated on the NAS components . link program objectives is to provide the -of Mode S transponders and automatic
that are necessary for date link. Agency greatestnumber of data link services in pressure altitude reporting equipment
personnelaremeetingwithusergroups theshortesttimespan. shouldbeseparaterulemakingactions.
to develop implementation priorities and In regard to the issue of requiring data The required use of altitude reporting
a schedule which is compatible with the link, the FAA had considered equipment in Group It TCA's is not a

"- Mode S transponder rule schedule, specifications that would have required separate issue; rather, it is an extension
With regard to the products and some level of data link with every Mode of its currentapplication in Group 1

services that the FAA expects to have S transponder, but rejected it for two TCA's and above 12,500 feet MSL.
available for users, the FAA objectives reasons. The basis for rejection was that Neither can its use be regarded as
are to-- most users desire the simplest device separate and unrelated to the use of
{a)Developandimplementdatalink possible;and secondly,FAA believes Mode Stransponderssinceitsusewill

applicationswhichimproveaviation thatarulemandatingdatalinkwould logicallyberequiredinthesame
safety and efficiency and stimulate unnecessarily limit the flexibility of airspace areas where Mode S
Mode S transponder equipage; manufacturers to develop a range of transponders will be required.
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Automatic pressure altitude reporting believe that the complex nature of a (H.J. Res. 730}stated the committee's
equipment has been requdredand has high-density environment, as typified by intent that the FAA substantially
been in proven use in conjunction with a Group IITCA, will be altered by expand the airspace in which Mode C
ATC transponder equipment in Group I slower than expected growth in traffic equipment is _
TC/_'send above12,500feetMSL since oreventheunlikelyeventofasustained RequiringMode C equipmentinGroup

1973. The equ/pment has been usod to static level of traffic into the next HTCA's effective Decemhar I, lW7, -
provide essential aircraft identity, decade and beyond. The req_-nte rather than January 1, _ advances
location, and altitude information in of the Group ILlTCA are basic to that the date by which some operators must
those airspace areas where such kenvironment and the_3are essentially - acquire Mode C but does not otherwise
informationprovides a fundamental common to the requirements of a Group alter the requirement proposed in _e
base in providing airspace users safe, i TCA. Furthermore. the requirements NPRM.The equipment required is
orderly, and efficient use of mva/lable are generic in the sense that they could common aviord_ equipment now
airspace, apply to any classification of airspace installed on the aircraft used by most

Experience has shown that Mode C with similar characteristics. They are Part 121 and Part 135 operators and
has been particularly beneficial in the requirements designed to effort the many general aviation operators. An
higher density TCA airspace greatest protection for the ,._eatest adjustment in the implementation date
environmenL It was in consideration of number of people by provi_n_ ATC from 1992to 1987, therefore, does not
this environment that Task Group 1-2.1 with an increased capability to provide present any new issues with respect to
of the National Airspace Review (NAR) aircraft separation service to minimize availability of equipment or costs to
recommended use of Mode C to reduce the hazardous mix of controlled and operators.
radio frequency congestion. The task uncontrolled aircraft. In summary, the FAA believes the
group's rationale, as stated in Notice 85- The amendment adopted prulu'oits benefits of a Mode C requirement in
16, was that this reduction was operation in a GroupH TCAwithout Group HTCA's clearly support the
necessary to create more efficiency operating Mode C equipment, effective implementation of that requirement at
within the system thereby increasing December 1,1987. The requirement the earliest peac_.al time. An effective
capacity while providing an increased adopted is the same as that proposed in date of December 1,1987, will provide
level of safety over operations with non- the NPRMexcept for the earlier affected operators sufficient time to
Mode C aircraft. In particular, the group implementation date. Inconsideration of acquire the Mode C equipment if
pointed to weather conditions which the benefits of having each aircraft in necessary. The issues related to tim
cause pilots of VFR aircraft to change TCA airspace equipped with Mode C, as expanded Mode C requirement were
altitude to maintain appropriate discussed immediately above, the FAA presented and dismmsed in tim NPRM
separation from clouds. In a high density believes that this requirement should and the comments received, and the
environment, this altitude change is not not be postponed to 1992 as originally agency has determined that farther
immediately forwarded to the controller, proposed. In addition, one or more other notice is not required.
However, the Mode C readout on the rulemaking projects under consideration Issue number 2: There has been s
controller's radar display does provide by the FAA at this time would almost decline in aviation growth that does not
this information. The task group's certainly have the effect of requiring bear out NAS estimates and which
conclusion was that in busy, complex Mode C in Group 11TCA's long before makes the mandating of Mode S
areas with high concentrations of trafr_ January 1,1992. These actions include: transponders unnecessary. AOPA said il
a continuous readout of aircraft altitude --The establishmentof a singleGate_vyof is clear that the traffic projections upon
is a necessity for maintaining a TCA.in whi_ ModeCwonldbe l_lired, which the NAS Plan was bused in 1980
continuous three-dlmensional (range, This •ction w•s recommendedby theNAR substantially exaggerate the growth and
azimuth, altitude) view of the traffic and •Iso by • TCAReview taskgronp density of aircraft in the U.S. fleet. The

establishedby theFAAinSeptember1986, increases suggested will not happen,picture, and is partof theairsp•ce reclassification
The FAA conoum with the _mdio4_of rulemakingnow in pr.o_m__{FAA'De,_ketNo. and stay transpomdermandate based m

the NAR task group_The FAA also • __45s, soFRroSS:DocketNo.Z44m,soFR _thoseforecasts is misguided at besL
recognizes that the NAR task group so46.February5.198S). The initial estimate that 19.9 billion in
envisioned use of Mode C equipment --The requlreme-,tforuse d • trafficalert cost savings or benefits over the years
within a single class of TCA whose •nd collision•voidance system(TCAS).The 1981-2000 is expected to result from
proposed establishment criteria were FAAhas announcedits intentionto issue an NAS improvements was derived on theNPRMby November1987pmpes/ngtosomewhat lower than currentGroup I basis of a 1981equivalent system. In
TCA criteria and somewhat higher than requirethe installationand useof TCASequipmentby certainoperators.TheTCASH other words, the improvements of the
current Group IIcriteria. Although the aysmmto be proposedwill isne trafficalem NAS were quantified by estimating the
NAR task group related the Mode C form_'lictingaircrsflequippedwith -cost savings expected to rt,sult from a
requirements to a single oh,is of TCA, trampondem,butwill issue co_ict reduction in delays, improved fuel-
the FAA expects similar benefits from resolutionadvisoriesonly for aircraft efficient reul_ng, reduced accidents, and
useofMode C intheairspace equippedwithModeC. reducedoperat/_andmaintenance
environment of today's current Group H Also, the FAA has received separate costs, using as a baseline for
TCA's. That environment is examined in petitions for rulemaking, from the Air comparison the higher expected costs of
more detail below. Line Pilots Association and the Air operating and maintaining the 1981

The designation of a terminal area as Transport Association, requesting that system in a manner to provide the some
a Group I1TCA indicates that it is a the requirements for Mode C equipment level of service to more aircraft. The
higher density terminal area which be extended to additional terminal areas extent of these benefits was estimated
presents complex air traffic conditions and other airspace. The FAA has not on the basis of the projected increase in
resulting from a mix of large turbine- acted on either petition at this time. traffic levels over the years 1981-Z_00,
powered air carrier sirra'aftwith other Finally, language included by the House which in turn are based on projected
aircraft of varying performance Committee on Appropriations in the increases in the active fleeL The
characteristics. There is no reason to report on a recent spending resolution benefits of Mode S estimated in the
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initial economic evaluation were based The FAA believes that the additional altitude reports by either ATCRBSor
on fleet projections made in early 1985 testing of the transponder output power Mode S users will in fact be accurate
rather then in 1980-81, as the commenter is necessary because it is obvious that altitudes. The commenter went on to say
apparently believes was the case. The inadequate output from transponders that to mandate a whole new s_tom

! 1987 projection, which was just degrades the_airtraffic control system based on present altimetry techniques is
released, takes account of declining performance. If a transponder does not premature and a shsmeiul waste of
production trends in general aviation have sufficient output power to respond m_mey.
aircraft over the past 5 years as it to an interrogation, the ATC system With respect to date I_,_:
forecasts a total of 219,300 airplanes in does not obtain identification of the ¢ommenter maintained that date link
this category as of the year 1998, which aircraft, hardware for the cockpit is yet to be
is about 40,000 lower then last year's The FAA does net concur with the determined. The pac.kR_na and human
projection. The 1966 estimate of NAg AOPA suggestion that the length of time factors features are not specified.
improvement benefits has been reduced between inspection and tests could be Manufacturers must det=_,dne how data
to 16 billion mainly to reflect the lower extended from 24 to 36 months. The will be uplinked and downlinked.

i. forecasts of aviation activity. The FAA has no date to support such a Questions remnl, unanswered. Inreduction in the fleet of about 15 percent change. Older transponders, without slightly different language, the ATA said
i is considerably less then the 50 percent aolid-sh_t_ output, tend to degrade in that even though the chsractaristi_ of

decrease cited by one commenter and performance over time. Increasing the the Mode S transponder are reasonably
has had a proportionately smaller length of time between tests and well defined, the extent to which the
downward effect on the magnitude of inspection could result in some data |ink fUd_CtiOnsmay impact the

: expected benefits. In any vase, the transponders being out of tolerance for hardware design is less clear. ATA
benefits of an upgraded HAS that were longer periods of time. concluded that it seems appropriate that
estimated I year ago are likely to be Issue number four:.Thare are FAA adjust the dates for transition to
realized eventually even ff the performance weaknesses and Mode S until the airborne architecture
underlying forecast may have beau too deficiencies associated with Mode S, for Mode S data link has been firmed up.

r optimistic, because the total civil data link, and Mode C altitude reporting Concern regarding need for improved
aviation fleet is still expected to equipment, accuracy of altitude data and improved
increase over the foreseeable futureff at Commente_ alleged several technical automatic pressure altitude reporting
a slower pace. deficiencies and weaknesses with the equipment was one of the issues to

t issue number 3: There are deficiencies equipment with respect to both Mode C surface from the original ANPRM. As
and problems with transponder tests, and Mode S equipment. One stated in the NPRMand repeated earlier
Several concerns were raised in this commenters said that the current trend in the preamble to this rule, the FAA
area. One commenter said there would to monopulse secondary surveillance agreed there would be benefits from
be increased reliance placed on future radar (SSR)/monopulse ATCRBS may greater precision in automatic altitude
transponders, especially on data link: be jeopardized by the addition of any reporting. However, this increased
therefore, there is a question whether formof Mode S transponders in the precision would require separate
the frequency with which ATC airspace using the same ICAO radio development of the associated
transponders are required to be tested is channels, because, according to an in- technology and procedures. In each
adequate, depth British study, angular errors will case, the FAA would seek public and

In reference to the proposed increase. Another commenter said the industry input Onthe specific proposal
additional testing of transponder output Mode S proposal includes the likelihood This continues to be the agency position
power, another commenter said that of a degradation of the primary function on this issue. Also, in accordance with
unless the FAA can demonstrate that of the radar beacon system in its the previous position on this matter, the
inadequate output from current mission or air traffic monitoring and FAA believes the existing equipment
transponders is causing a degradation in ATC operations. The data rate of and procedures are fully adequate to

i system performance, th/s part of the rule message exchanges b restricted by tt_ support additional reporting
should not be adopted, radar antenna sweep rate which will requirements proposed in this notice.

AOPA stated that while it supports limit message exchange windows to 120 The agency will consider the institution
the transponder test requirements, the milliseconds duration at 12 second of separate rulemaking in the future for
length of time between inspection and intervals for en route and 40 adoption of the requested
test could easily be extended from 24 to miUeseconds for terminal radars, improvements.
36 months. Inspections conducted at that Another commenter believes the FAA The introduction of Mode S
interval would assure proper operation, should defer the Mode S issue until it is transponders is not expected to affect
but would offset the increased cost of proven that the ATCRBS/SSR Mode C, adversely the introduction of monopulsa
performing the more complex tests both using monopulse techniques now being ATCRBS or the _naularmeasurement .
for Mode S and ATCRBS devices, developed in Europe in the interest of accuracy of air traffic monitoring

The current transponder tests and greater accuracy, can no longer meet the operations. The compatibility of
inspection requirement are based on the national ATC needs. ATCRBS with present and future
experience gained with the ATCRBS Concerning the accuracy of Mode C enhancements was considered by the
transponders. At this time, the FAA has altitude reporting equipment, AIA stated International Civil Aviation
no data to substantiate either increasing that there is a major problem with Organization (ICAO) in its Secondary
or reducing the frequency of altitude reporting accuracy that has not Surveillance Radar (SSR) improvements
transponder tests and inspections. Prior solved by Mode S; Le, barometric and Collision Avoidance System Panel
to the implementation of the data link, altitude. Another commenter (SICASP). The panel approved a
the FAA expects sufficient experience recommended that the FAA undert_Ice, recommendation at its first meeting
with the Mode S transponder to on a high priority basis, a research and recognizing that compatibility had been
determine if the frequency of testing development project to develop an demonstrated to exist between Mode S
should be changed, accurate altimetry system to ensure that and ATCRBS.The panel further
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recommended that ICAO ensure the changes ere an example. If frequency ]EconomicEvaluation .
maintenance of compatibility of future changes were removed, voice channels The following is a m,mmA_ of the
SSR enhancements in the formulation of are expected to be less congested, _ regulatory evaluation associated with
standards relating to these providing more time for users to better this role. The complete evaluation is in
enhancements. The recommendation monitor other party line information, the public docket for inspection
was subsequendy accepted by ICAO. : Jssue number 6: The Mode S This rule involves some costs and

With regard to data link concerns, the requirements may adversely affect DaD benefits. There are three aspects of the
FAA believes that the revised Mode S fighting capability. " • " . rule which may have potential economic
installation schedule will also help Two commenters believed that the impacts:
provide for a longer transition period to DaD's fighting capability would be 1. The requirement for use of
develop and test equipment and diminished by the Mode S rule. The automatic pressure altitude, reporting
procedures, validatebeneflts, and _' ; _tmpect of the Mode S transponder rule _ equipmenttnGroupll'rCAsafter

: implement associated data link ", - _: on the DaD was discussed earlier in this December 1,1987;
applications and procedures. Concerns preamble under the major issue of cost. 2. The basic Mode C and Mode S
regarding the uses, systems, practices, or In that discussion, it was stated that transponder and maintenance .
procedures involving data link will be comment regard|n_ negative cost effects requirements, _ 'addressed through the appropriate ..... of the Mode S proposal on the DaD was
procedures of FAA's data link program submitted by private citizens. Even 3. The change to maintenance tests for
as evaluation data becomes available, though the proposal did not apply to the ATCRBS transponder.
These concerns therefore will not be mi!!tary aircraft, theDOD has advised Group H TCA lZequieement
addressed here since they are beyond the FAA that it concum with the
the scope of this rule which is limited to proposal and is voluntarily .Theproposal for altitude reportingthe use, testing, and installation of incorpor_tin8 Mode S in its Mark XV equipment within Group !1TCA's has an
ATCRBS/Mode S transponders, transponder. In s_mmary, the DaD has effective date of December 1,1987.Issue number 5:Use of Mode S with
data link would create a "silent" , expressed no concerns that mandating Currentregulations require only a 4096
environment, as opposed to today's Mode S transponders would advarse]y rode transponder (ATCRBS)within
"party line" voice communications affect its mission. Group HTCA's. The basic transponder' does not have the automatic altitude

. environment. Issue number 7: The U.S. may be reportin_ capability associated with -
According to one commenter, a silent breaking ICAO agreements ff it issues a

environment is hazardous to flight rule without international approval. Mode C, which is an add-on piece ofavionics compatible with nearly all
safety. The commenter said the silent - A commenter said that it appears transponders currently in use. There has
nature of the Mode S data link ran lead : from study of the ICAO charter, to been a steady trend toward increased
to sending a message in errorwhich, if which the U.S. has agreed, that no equipage in the genera] aviation fleet

: undetected, can lead to a fatal accident, nation will ,n|laterally impose rules with both ATCRBS transponders and
Currently, all pilots hear Arc regarding avionics in its airspace which Mode C capability over the past decade.
instructions to all other proximate pilots is available via bilateral ICAO FAA national data reveal that by 1984,
and can catch inconsistent instructions agreement with at least 50 other nations, about 80 percent of the general aviation
to different aircraft in the same area. Another commenter stated that the U.S. (including the commuters and air taxies}

i The party line would be lost if this should defer implementation of a Mode was equipped with an ATCRBS
rulemakiug takes effect. S requirement until there is full

_',ontrary to the commenter's " agreement in the ICAO that Mode S is transponder and that about one-half ofthese transponders bad Mode C
perception, the "party line" would not essential and that states are permitted capability. In estimating the cost of this
be lost as a result of this rulemaking, to mandate its use for aircraft of all new requirement, the FAA assumed that
Though presented as a major benefit, nations. The U.S. cannot afford an ICAO only those aircraft which presently
data link is not being mandated by this confrontation. ..... _ : _ operate to Group 11TCA's and are not
rule. This same concern was expressed In regard1o the ICAO issue--- equipped with Mode C would be
inresponsetotheoriginalANPRM and (a}Therewillbeno conflictwith affected.TheFAA determinedthatthe
responded to in the subsequent NPRM. ICAO. The installation requirement cost (discounted) of equipping the 2,368
These concerns were considered to be pertains only to U.S.-registered civil aircraft that would be affected by this
well beyond the scope of the NPRM. The aircraft. _: ...... ":-requirement would amount to $1.9FAA stated in the NPRM that in its
implementation of data link, it would Co}If ICAO believes Modes is _- mill/on. In addition, the incremental
involve the public in its studies of all : unnecessary, it may consult with the testing costs associated with Mode C

_- factors associated with each kind of U.S., possibly through SICASP, and _ : iare expected to amount to about
, message being considered for data link. " make a recommendation. .. $333,500over the next five years. None
" This continues to be the FAA's position. Issue number 8. Issuance of Mode S of the major air carriers would be

The FAA recognizes there are requirements prior to issuance of the affected by this requirement.
advantages and disadvantages to both Mode S Technical Standard Order is :There are safety and efficiency
the party line and data link messages, premature. This point was made by benefits associated with the proposal,
The benefits to any data link service seven commenters before the December but they are not quantifiable. Those
must outweigh the disadvantages before 16 comment deadline date for the Mode benefits would result from improved
implementation, One of the objectives of S NPRM. At that time, the FAA had not ' aircraft control within Group IITCA's.
the FAA's data link applications as yet issued a Mode S TSO. However, Although there is no realistic method for
program will be to investigate the on February 5,1986, the FAA issued the allocating a portion of the overall NAS
feasibility end desirability of providing Mode S TSO, TSO-Cl12, "Air Traffic benefits ($16 billion} to the Mode C
someofthe"party line" information Control Radar Beacon System/Mode • regn]atory propose], one ran reasonably
which currently serves to congest voice Select (ATCRBS/Mode S} Airborne conclude that the likely benefits would
frequencies over data link. Frequency Equipment" far exceed the associated one-tlme costs
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of $1.9 million and recurringcost of Transponder Molntenunoe Tests • affected by Government regulations.
" The RFArequires a_c_ies to review

$335,000envislonedinvieWforMode°ftheccentralinthe overallr°le There are additions to App,-_d!x F of rules which may have a "significant• Part43 whic_rovide for tests ....
NAS Plan. ..... appropriate f6r Mode S tranponders. "' impact on a substantial number of sinai]
Mode S TmnspondeFRequirements There is also an added power output entities." For purposes of RFA, small

test required for ATCRBS transponders, entities are considered to include mall
The re_pdatory cost of the Mode S "Thistest should not involve sisnificant businesses, non-profit organizations,

proposal can be developed by additional costs. The Mode S inspoct/on and municipalities but not private •
estimating Mode S installations and costs are expected to be moderately individuals. As discussed above under
multiplying this forecast by an estimate higher. Assuming the cost of the Mode S "Economic Evaluation," hheFAA
of the net cost of compliance, biennial test will be moderately h!_her concludes that the number of small
Forecast o[Instaliatiorm than today's tests, any offsetting . entities affected by this rule will not be

benefits are in the same general substantial in relation to all aviation-
Installations of Mode S transponders category of general NAS benefits and related small entities. In addition, the

are forecast to begin in 1988, with only cannot be specifically allocated to Mode impact on most such small entities will
10 percent of new installations being S. be substantially less than the threshold
Mode S that year, but increasing to 100 for significant impact under agency
percent in 1992. Total transponder Conclmdoa guidelines. Therefore, I certify that,
installations are estimated as the net Estimated costs of the Mode C under the criteria of the Regulatory
annual increase in active aircraft in requirement in Group IITCA's are $1.9 Flexibility Act, this rule will not have a
forecast years, plus 3 percent of the million for equipment and significant impact on a substantial
previous year's active aircraft. Using approximately $333,500 over the next number of small entities.
FAA forecasts for future years (FAA five years for testing. Estimated cost of Summary of FAA Actions
Aviation Forecast, February 1987), the MJde S transponder requirement
installations of Mode S transponders from the year 1988 through the year 2000 Consistent with FAA's plan to
would exceed 6,000 in 1992 and average is $21.2 million on a discounted cost modernize the NAS, and the plann_l
approximately 6,500 a year for the basis. Additional costs of required role of the Mode S surveillance system
decade from 1991 to the year 20(]0. periodic testing of the Mode S in the NAS, the FAA is taking or has
Net Cost oflnstollotion transponder will not be significant. The taken the following actions:

benefitsof the Mode C, Mode S, and 1.Issue a TSOfor airborne Mode S
The addedcostper unit for aMode S associatedtestingrequirementsadopted Tronsponder.Concurrently,TSO

transponder, compared to projected in this rule are difficult to quantify, but authorization to manufacture ATCRBS
transponder equipage in the absence of all are essential components of the NAS transponders will continue in effect. The
this regulation, is expected to be Plan. Implementation of the Plan is intent of continuing the ATCRBSTSO is
approximately $600, installed. This cost estimated at almost $16 billion in cost to allow continued manufacture of
estimate assumes installation of a Mode savings through the year 2000. In ATCRBS transponders for foreign sale
S surveillance transponder with data addition, if one midair collision and for installation in aircraft destined
link connectors, but not the cost of data involving a medium size airliner is for foreign countries and to
link processing or display capability, prevented by any of the requirements accommodate the DOD.
Data link capability could be integrated adopted, the additional benefit would be Issuance of the TSO's is not
into the transponder or added later. The approximately $61,508,000on a accomplished through rulemaking and.
price for a Mode S transponder will be discounted cost basis (based on an therefore, the Mode S TSO is not a
about $1,000 more than for an ATCRBS accident involving 110 fatalities), regulatory portion of this rulemaking
Transponder for about 4 years to Therefore, the FAA has concluded that package. However, consistent with FAA
accmmt for recovery of development the benefits of the rules adopted • practice, the proposed TSO for Mode S
costs, substantially exceed the regulatory was made available for public comment.

Based on these assumptions, the costs of those rules. All issues generated by public comment
regulatory cost of the Mode S proposal For the reasons set forth in the above were resolved and TSO--CI12was
fortheperiod1988thru2000is$21.2 regulatoryevaluationsummary,the issuedFebruary5,1986.
million on a discounted cost basis. FAA has determined that the rudedoes 2. Amend the FAR. The following

Benefits of Mode S not involve a major rule under Executive changes to the FAR are adopted by this
Order 12991. The Department of amendment:

Mode S is a major component of the Transportation has determined that the FAR Port 43, Appendix F. ATC
NAS Plan. Them are many benefits of rule is considered a ai4p_ficant rule transponder test and inspection
Mode S, and all are associated with the under DOT Regulatory Policies and requirements apply to both ATCRBS
benefitsoftheNAS Plan Procedures(44FR 11034;February26, andMode S transponders.Testareas
implementation. The benefits of the 1979}. A copy of the Regulatory include radio reply frequencies,
NAS Plan implementation have been Evaluation prepared for this action is suppression, receiver sensitivity, radio
estimated at almost $16 billion in cost contained in the regulatory docket, and frequency, and output power. Those
savings through the year 2000, due to a copy may be obtained by contacting tests applicable only to Mode S
system operations and maintenance the person identified under the caption, transponders include Mode S diversity
costs, as compared to the "1981 "pO4tFUNTHtCRINFORM&TIONCONTAfflr." transmission channel isolation, Mode S
equivalent" systems. There is no address, Mode S formats, Mode S all-
reasonable way to allocate a portion of Regulatory Flexibility Determination call interrogations, ATCRBS.only all-
the overall NAS benefits to the Mode S The Regulatory Flexibility Act of 1980 call interrogations, and squirter. The
regulatory proposal, but Mode S is 0RFA)was enacted by Congress in order reference to | 91.177 is corrected to refer
considered necessary to successfud to insure, among other things, that mall to § 91.172.The existing requirement for
implementation of the NAS Plan. entities are not disproportionately recordkeeping will be retained.
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FAR Port 91, Sect�on 91_4(a). For The followingFAR sections are compensate for antenna couplin8 errors
operations not conducted under Parts - amended to make transponder • during receiver sensitivity measurements
121,127, or 135, ATC transponder requirements under those sections conducted in accordance with paragraph
equipment installed (or in fleet consistent with be amended (c}(l} when nsin8 portable test equipment.
operations, equipment introduced into transponder installation requirements of {a) Radio Reply Frequency:
the fleet inventory} within specific time Part 91: - {1}For ell c_a_seesof ATCRBS ":. ..transponders, interroBaie the transponder
periods must meet the performance and 1. FAR Part 121, | 121.345(c); and verify that the reply f_equency is 1OS0:k3
environmental requirements of the 2. FAR Part 127, § 127.123(b);and - . :Megahertz fMHz). -: ...... - "
TSO's specified in the rule. The 3. FAR Part 1&5, | 135.143(c).. - [2)For classes IB, 213.and SB Mode S

requirement to meet the Mode S TSO Ust of Subjects transponders, interrogate the transponder
after January !, 1992, does not apply and verify thai the reply freqnsncy is 10g0±3
to-- ......... _ 14Ct_t Paz¢43. _+'_ '' ' "-" _ ....... , _ .....

(a) A transponderwhichmet the " " . Air transportation, Aircraft. Aviation {3}For classes 1B,2B, and BBMode S
requirements of the rule when originally safety, Safety. : . : _ransponders that incorporate the optional
installed, and which is removed from an .... .. • .... 1o90.±I MHz reply frequency, interrogate the
aireraftformaintermnceandthen-_ 14C_J_Part_H ......... ..: : ,_ bznspond_andvor_flmtthemidy ._
reinstalled on the aircraft from which it Aviation Safety, Safety. Aircraft. Air frequency is correct.

(4) For classes 1A, ZA,SA, and 4 Mode S
was removed, traffic control, Pilots, Airspace, Air Iransponders. Interro8ate the transponder

(b) A transponder which meetsthe transportation, Airports. and verify that the reply frequency is 10904-1
requirements of TSO C74b or TSO C74c
and is temporarily installed on an 14 CFRPartZ2Z MH¢- {b)SUppR,ssion:-Wben Classes TJBand _B
aircraft when the permanent Aviation safety, Safety, Air traffiC ATCRBSTransponders, or Classes 1B, ZB,
transponder is removed for control, Air transportation, Aircraft. and 3BMode S transponders are interrogated
maintenance. Airplanes, Airports, Airspace, _ Mode 3/A at an interragatinn rate between

(c) A transponder which metthe Transportation. " = : 230 and Z,so0 inte.n_atiom per second: or
requirements of the rule when odginaIly . _ -when C.Jasse,iA and aA AI"(2_BS
installed in a fleet aircraft, which is 14 CI_ Port 127 Transponders, or Classes 113,2A, &A,and 4
removed from the aircraft for Aircraft, Airworthiness, Air traffic Mode S transponders are interrogated at a
maintenance/repair, and which is then " control, Helicopters, Airspace. , rate between 230and 1200 Mode $/A
installed on either the aircraft from interrogations per second:
which it was removed or on another 14 _ Part 135 .... " .:. ... " ' {1}Verify that the transponder does not
aircraft in the same fleet. . Aviation safety;Safety, Air respond to more than I percent of ATCRBS

Section 91.24{b). All aircraft operated • transportation, Airworthiness, Aircraft, interrogations when the amplitude of Pzpulse
in the airspace areas below are required Transportation, Helicopters, Air traffic /s equal to the Pt pulse.{2) Verify that the transponder replies to at
to have either a combination ATCRBS 'control, Airspace, Airplanes. least 90 percent of ATCRBS interrogations
or Mode S transponder and automatic Adoption of the Amendments when the amplitude of the 1_pulse is S dB
pressure altitude reporting equipment, less than the P, prise. If the test is conducted
The new requirement applies as follows: For the reasons set forth above, Parts with a radiated test signa_ the interrogation

1. in Group I TCA's; 43, 9"I,ZZl, 127, and 135 of the Federal rotes shall be Z35+5 interro8ations per
2. in Group It TCA's; and Aviation Regulations (14 CFR Parts 43, second unless a higher rate has been
3. in all controlled airspace of the 48 91,121, 127, and 135) are amended as approved for the test equipment ased at that

contiguous States and the District of follows: location.
Columbia, above 12,500 feet MSL, [c) Receiver Sensitivity:.
excluding the airspace at and below PART 43---MAINTENANCE, (1) Verify that for any class of ATCRBS

PREVENTIVE MAINTENANCE, .Transponder, the receiver minimum_i_ering2,500 feet AGL. : • ,
t Automatic pressure altitude reportin8 REBUILDING _dqDALTIERA'rlON level 0vlTL}of the systemis -TS:t:4 dbm,orthat for any class of Mode S transponder the

(Mode C) equipment is required in 1. The authbrity citation for Part 43 is receiver MTLfor Mode S format (Pe type]
Group II TCA's. revised to read as follows: interrosations is -:'4+a dbm l_-nse da test

Exceptions to the rule are as follows: Authority:. 49 U.S.C.1354, 1421through set either:.
I. Operations of helicopters in TCA's (i) connected to the antenna end of the• .1430;,49U.S.C.106_) (Revised Pub.L. _7-.449, .

at or below 1,000 feet AGL under a letter January 12,1983). transmission line;
of agreement. " (it] connected to the antenna terminal of

2. Operations of 81iders above 12,500 2. ApPendix F to Part 43 is revised to the transponder with a correction for
feet MSL but below the floor of positive read as follows: transmission line loss: or

, control area.
: No Group m TCA's exist or are : Appendix F--ATC Transpeader Tests and {i/i} utilized radiated signal.-{2}Verify that the difference in Mode 3/Alaq_-tin_

planned. The Arc transponder tests required bY and Mode C receiver sensitivity does not
An editorial change has been made to Section 91.172 of this chapter may be exceed 1 db for either any class of ATCRBS

substitute the word "operating '_for the conducted nsin8 e bench check or portable transponder or any chumof Mode S
transponder.

word "operable" in § 91.24(b). test equipment and must meet the
Substitution of the word "operating" for requirements prescribed in paragraphs (a) (d} Radio Frequency (RF}Peak OutputPower:.
the word "operable" is made to reflect through U)of this appendix. If portable test • {1) Verify that the transponderRF output
the requirement that transponders must equipment with appropriate coupling to theaircraft antenna system is used, operate the power is within specifications for the class ofbe turned on. -

Sect 97.90[b}[2)(//J). Aircraft testequipment forATCRBS transpondersat a transponder. Use the same conditions asnominal rate of 235 interrogations per i,eco.nd described in (c)(1) (i),(ii), end (i/i) above.
operating in Group I1TCA's are required to avoid possible ATCRBSinterference. |il For Class 1A and ZAATCRBS
to be equipped with automatic pressure Operate the test equipment at a nominal rate transponders, verify that the minimumRF
altitude reportin8 equipment effective of so Mode S inten_at/ons perwecond for peak output power is at ]east 21J}dbw i125
December 1, 1087. Mode S. An additional 3 dB loss is allowed to watts).
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(ii)For(]ass 1Band2BATCRBS E.O.11514;49U.S.C.10e{S){RevisedPub.L (2} in Group HTerminal Control Areas
Transponders,verifythat the mitdmumRF 97-449,January12,1983). governed by § 91.90{b) except as
peakoutputpower is at least18.5dbw(70 4. In §91.24, paragraphs {a) and Co)are provided therein; andwatts). : : : :., .... (3) in all controlled airepaoe of the 48

{it) ForClass 1A_ZA.SA,and4 and those revised to read as follows:. "" "_"_ contiguous States and the District of
Class IB. 2B.and3BModeS transponders § 91.24 ATCtransponder andaltitude Columbia, above 12,500 feet MSL,
thatincludethe optionalhighRFpeak output, Illporting_lUipment_ _ -:_" : - excluding the airspace a_and below •
power,verilythattheminimumRFpeak . .' {a) All oirspooe:U.$,-reBisteredciviloutputpoweris at least 21.0dbw |12"5watts). 2,500 feet AGL. :

(iv)ForClasses113,2B,and3BModeS oirc/u.ft. For operations not conducted . . , . . .,
_ransponder_ verifythat theminimumRF under Parts 121,127, or 135 of this 5. In | 91.90, paragraph Co][2){iii)is .." , peakoutputpoweris at least 18.5dbw{70 chapter, ATC transponder equiFment.

i- :watts]. _-. installed within the time periods revised to read as follows:
: : : {vl Forany class of ATCRBSoranyclass . indicated below must meet the _ 491.90 TeeminllcontroImiml.
i : i of ModeS transponders,verifythatthe .performance and environmental _ . . .. . . ....

maximumRFjpeakoutputpowerdoesnot requirements of the following TSO's
exceed 27.0dbw (500watts], i (1) Through JanooIT I, 1992: [i) Any _) Group II termmaI control argos.

_ Note:Thetests in (e) through(j)applyonly class of 1"SO-C74b or any class of TSO- " " " * °
' toModeStransponders. (2) Equipmentrequirements.(e)ModeSDiversityTransmissionChannel C74cas appropriate,providedthat the

Isolation:For any class of ModeS equipment was manufactured before * * • ° - •
transponderthatincorporatesdiversity ; January 1,199o;,or (i/i) The applicable equipment
operation,verifythat theRFpeakoutput (ii) The appropriate class of TSO- _ specified in § _1.24, except that for
power transmittedfromthe selectedantenna Cl12 (Mode S). .: operations conducted prior to December
exceeds the powertransmittedfromthe (2) After January 1, 1992:The 1,1987, automatic pressure altitude
nonselectedantennaby at least 20db. appropriate class of TSO-Cll2 (Mode reporting equipment is notrequired for

{f)ModeS Address:InterrogatetheModeS S), For purposes of paragraph {a)(2) of any operation within the TCA. A
transponderandverifythat it repliesonlyto this section, "h_stal_tion" does not transponder is not required for IFR

'= its assib,nedaddress.Use thecorrectaddress " include--- flights operating to or from an airportand at leal, twoincorrectaddresses.The "
(i) Temporary installation of TSO- outside of but in close proximity to theInterrogationsshouldbe madeat s nominal C74b or TSO-C74c substitute

rate of 50interrogationspersecond.
(g)ModeSFormats:Interrogatethe ModeS equipment, as appropriate, during TCA when the commonly used.... transition, approach, or departure

transponderwith uplinkformats(UF)for . maintenance of the permanent procedures to such airport require flight
which it is equippedand verifythatthe . equipment; within the TCA.
replies aremadein the correctformat.Use (ii) Reinstallation of equipment after • . . . o :

i the surveillanceformatsUF=4 and 5.Verify temporary removal for maintenance; or ....
thatthe altitudereportedin the repliesto (iii) For fleet operations, installation
UF=4 are the same as that reportedin a _ of equipment [n a fleet aircraft after PART 121--CERTIFICATIONA)ID
valid ATCRBSModeC reply.Verifythat the removal of the equipment for OPERATIONS:DOMESTIC,FLAG,AND
identifyreportedin therepliestoUF=5 are maintenancefromanother aircraft in the SUPPLEMENTALAIR CARRIERSAND
the same as thatreportedin a validATCRBS same operator's fleet. COMMERCIALOPERATORSOF
Mode3[A reply.If thetransponderisso (b) Controlled Az'rapoce:All oizv.roft. LARGEAIRCRAFT
equipped.uF=20.21.uSeandthe24.communicationformats Except for persons operating helicopters 6. The authority citation for Part 121 is

(h) ModeS All-CallInterrogations: in terminal control areas at or below revised to read as follows:
Interrogatethe ModeStransponderwith the 1,000 feet AGL under the terms of a
ModeS-onlyall-caUformatUF=11,and the letter of agreement, and except for Authority:.49U.S.C.1354[a),135,5,1356,1357,1401.1421-1430.1472,1485,and 1502149
ATCRBS/ModeS all-callformats (1.6 persons operating gliders above 12,500 U.S.c. 106{8}(Revised.Pub.L 97-.449,January
microsecondP, pulse)and verifythat the feet MSL, but below the floor of the 11,ass3).

=:. correctaddressand capabilityarereportedin positive control area, no person may
" the replies (downlinkformatDFffilZ}, operate an aircraft in the controlled " _v.In | 121,345,paragraph (c) is revised

(i)ATCRBS-OnlyAll-CallInterrogation: airspace prescribed in paragraphs (b}(1} to read as foUows:
Interrogatethe ModeStransponderwith the through (b)(3) of this section, unless that | 131.$4S Rsdlo _p_mLATCRBS-Onlyall-callinterrogation{0.8
microsecondP, pulse)andverifythat no aircraft is equipped with an operating . . . . .
replyis generated, coded radar beacon transponder having

{j}.Squitter,Verifythatthe Mode$ either a Mode 3-A 4096 code capability, (c} ATC transponder equipment
. transpondergeneratesa correctsquttter replying to Mode 31A interrogations installed within the time periods

approximatelyoncepersecond, with the code specified by ATC, or a indicated below must meet the
= (k)Records:Complywiththe provisionsof Mode S capability, replying to Mode S/ performance and environmental

• Section43.9of thischapteres to content, A interrugations with the code specified requirements of the following TSO's
form.anddispositionof the records, by ATC and intermode and Mode S (1} Through January I, 1992: (i) Any
PART 91--GENERAL OPERATINGAND interrogationsin accordancewith the classof TSO-C74b orany class of"/'SO--
FLIGHTRULES applicable provisions specified in TSO- C74c as apporpriate, provided that the

Cl12, and that aircraft is equipped with equipment was manufactured before
3. The authority citation for Part91 automatic pressure altitude reporting January 1,19901,or

continues to read asfollows: equipment having a Mode C capability (ii) The appropriate class of TSO-

" Authority:.49U.S.C.1301(:'}.130_,1344,' that automatically replies to Mode C Cl12 (Mode S).
134_ 1352throush1355,1401,1421through interrogations by transmitting pressure (2) After January 1,1992: The
1421.1471.1472,1502,1510.1522,and 2121 altitude information in 100-foot appropriate class of TSO--Cll2 (Mode
through21_: Articles11.20,el. and 32{a)of increments. This requirement applies-- S). Forpurposes of paragraph (c) {2)of
the Conventionon InternationalCivil {1) in Group I Terminal Control Areas this section. "installation"-does not
Aviation(61Star1180):42U.S.C.4321etseq,: governedby §91.90(a); - include---
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/i) Temporary installation of TSO-- _iOThe appropriabe class of TSO- : performance and environmental
C74b orTSO..C74c substitute Cl12 (Mode S). requirements of the followinsTSO's

equipment, as appropriate, dm_8 (2) After fanualy I, 1992.The (1) T]_roush}anum7 1, lg92."(i) Any
maintenance of the permanen t . appropriate class of ]Y_-.Cl12 (Mode class of TSO-_4b or any class of TSO-
equipment; - S). Forpurposes'oTparagraph (b)(2) of C74c as appropriate, provided that the

(it) ReinstaIlation of equipment after this section, "instaUation" does not equipment was manufactured before
temporary removal for maintenance; or include-- .....

(//i} Forfleet operations, installation (i} Temporarylnsta/]affou of TSO- ._ January I, Ig90; or := = "(//] The appropr/ale-c/ass qJf1_O--
of equipment in a fleet aircraft after - C74b or TSO-C74c substitute . - Cl12 (Mode S).
removal of the equipment for equipment, as appropriate, during (2) A/terJanuo_ 1, 1992:The
maintenance from another aircraft in the maintenance of the permanent appropriate class of TSO-Cl12 (Mode
same operator's fleet, equipment; S). Forpurposes of parasraph |c)_2}of

• " i (it) Reinstu[lation olrequipment aftei' this section, "installation" does not
PART 127--.CER13FICAllON AND temporary _moval for maintenance; or include--
OPERATIONSOF SCHEDULEDAIR (iiiJ Forfleet operations,installation (i] Temporaryias__ T80-
CARRIERSWITH HEUCOPTERS of equipment in a fleet aircraftafter _ C74b or TSO-C74c.substitute •

removal of the equippment for" _ equipment, as appropriate, dm'_
8. The authority citation for Part 127 is maintenance from another aircraft in the maintenance of the permanent

revised to read as follows: same operator's fleet, equipment; :
Authority:.49U.S.C.13S4(a},1421.1622,..... (it) Reinstallation o_equipment after

1425,1424,1425,1430;,49U.S.C.106(g) PART 135-.-AIR TAXI OPERATORS temporary removal for maintenance; or
(RevisedPub.L _-449, January12,1983}. AND COMMERCIALOPERATORS (iii) For fleet operations, installation

9. In § 127.123, paragraph(b] is _ of equipment in a fleet aircraft after
revised to read as follows: Section 10. The authority citation forPart 135 removal of the equipment for
127.123Radio equipment, is revised to read as follows: . ...... _maintenance from another aircraft in the
..... " " Authority:.49U.S,C.1354(a),I_55ia},'1421 same operator's fleet.

(b)ATC transponder equipment through1431,and 1502;48U.S.C,106(g) Issuedin Washinston,I)(: on January_9,
installed within the t/me per/otis (RevisedPub.L.97--449,January17.,1983). 1987.Lk--,_ D. EuSeL
indicated below must meet the 11. In § 135.143, paragraph (c] ts ddmi_is:raWr.
performance and environmental revised to read as follows: [FRDoc._.-___.___Filedt-.,tS-_; 4.'33pm]
requirements of the foUowin8 TSO's § 13SA43 Generalrequirements.

(1) Through Jonuory I, 1992: (i) Any muu._ coos _m-m._
class of TSO-C74b or any class of TSO- ......
C74c as appropriate, provided that the - (c] ATC transponder equipment
equipment was manufactured before installed within the t/me periods
January 1,1990;, or indicated below mu_t meet the

. . - . ,

_s
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DEPARTMENTOF _RTAT_tl

Federal AviationAdministraJ_)n

14 CFR Parts43, 91, '121,127,and 135

|DocketNo.23799;,Amdt.NoL 43-28,93-
196,121-190,127-41,135-22]

Air Traffic CKmtr_Radar Beacon
System and ModeS TranspoccW
Requirementsin the National
System
Cor_tion

In rule document ff7-_033 besinnin8 on
page 3380in the issue ofTuesday, .
Februa_ 3,1987, make the foStowin8
corTecHons: •- - _ - " .

after paragraph numbered _4_J.m 1be firLt
paragraph, inserta periodal theend of
the last line.

2. On thesamepage,in thesame .
column,in tee third lineh'om thebottom
of thecolmmLllmmrt"e" _ Ya"
and "major".

3. On pqa _ tn _te _ird aohtmu,
in thefourth_ "4k_m"david rnd
"then". -

4. _ _ 3386,m_ sec_'_'_'_'_'_'_'_'_mdcolumn.
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in the second line, "the" should read
"that".

PART 43, APPENDIXF--.[CORRECTED]

5. On pase 3390,in the third column,
in Appendix F, in paragraph (b)(2), in
the sixth line, "rates" should read
"rate",
•6. On page 3391, in the first column, in

Appendix F, in paragraph{8}, in the
ninth line, "identify" should read
"identity".
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