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DEPARTMENTOF TRANSPORTATION and due consideration has been g/ven to IL Need for the Regulation
all information subm/tted.

This regulation makes provision for
Federal Aviation Administration The search for an adequate successor approval of an instrument approach
14 CFFIPart 171 /_-_-_ ___t'-_'to the present ILShas been underway procedure usin8 an MLS not provided by

for several decades. ILSwas adopted for the Federal Government, which will
[DocketNo. 20669;,Amdt.171-11] national service in 1941 and has been satisfy the needs of various operators.

installed at approximately 700 locations Amon8 these are operators who desire
MicrowaveLandingSystem_ ' in the UnitedStates.ILSis alsothe an instrumentapproachprocedurebut
Requirementsfor Non-Federal international standard and as such is do not qualify for Federally provided
Navigational Facilities installed in many other locations equipment; operators who qualify for
AOENCV:Federal Administration (FA.A), worldwide. Although significant Federally provided equipment but prefer
DOT. improvements in system design have an MLS to an ILS;operators with
ACTION:Final rule. been made since it entered service, ILS locations on which the ILS cannot be

is basically the creation of an older properly sited; and operators who desire
IUMMARY:This amendment establishes technology which limits its utility in immediate installation of an MLS
minimum standards and procedures for some applications and falls short of system without havin8 to wait for the
the approval, installation, operation, and meetin8 the full ranae of operational installation of a Federal system.
maintenance of a Microwave Landi'n8 requirements as now defined nationally In the next one to three years the FAA
System (MI.S)facility that is not and internationally, expects no more than ten facilities to be
operated and maintained by the FA.A or In 1967, the Radio Technical installed and five to ten per year
other Federal aaency. MLS is a system Commission for Aeronautics (RTCA) thereafter. These numbers, however, are
designed to take the place of the formed a special committee (SC,-11_Jto esthnates since there is no way of
Instrument Landing System (ILS)used at collect user requirements and syntbes/ze identifying the requirements for
commercial airports in the United States a set of operational requirements which privately funded facilities. The numbers
and around the world since 1945. MLS is would meet the needs of a wide ranae of will vary depending upon manufacturer
projected to meet both civil and military c/vii and military users for precision prices and consumer needs.
requirements for the foreseeable future approach and landin8 guidance wed/nto There are no current FAA MLS
and to provide more flexibility in the future. The RTCA operational fac/1/tiee;however, FAA is preparing
terminal area operations, abate noise, requirements emerged in 1969with a Federal specifications to proceed with a
and be cost effective. MLS has been recommendation that microwave procurement of approximately 95
selected for standardization by the systems using a Doppler or scannin8 systems beginning in I983. The FAA hasInternational Civil Aviation

beam signal format should be programmed for the installation of over
Organization (ICAO) for eventual investigated for implementation, one thousand systems by the year 2000.installation at terminal areas of member
States. The aviation community In the early 197os ICAO adopted The MLS system proposed herein
recognized the need for a new system to similar operational requirements and provides for a -'-10"approach sector and
fulfill future requirements. MLS has invited member states to propose a continuum of glideslopes consistent
been chosen to satisfy this need. Since candidate systems as a successor to the with a minimum vertical proportional
these facilities may be operated and standard ILS.In July 1971, a U.S. guidance sector of 0.0" to 7.5".This
maintained by persons other than the National Plan for the joint development minimal system does not preclude the
FAA, the requisite standards and of an MLS was published by the use of additional units to produce asystem with a wider approach sector,
procedures to operate these facilities in Department of Transportation [DOT), steeper glidepaths, a back azimuth
the National Airspace System (NAS) Department of Defense (DUD) and the capability, precision DME,or the use of
must be provided in the form of a National Aeronautics and Space redundant units to maximize system
regulation to govern those activities. Administration (NASA). The time availabil/ty. While the MLS specified in
This amendment is consistent with the referenced scannins beam (TRSB]MI,S this proposal is the minimum system
requirements of Executive Order 12291. which emerged from this development which would be approved for use in an
£FFECTIVEOAYE:December 17, 1981. proaram became the U.S. candidate D"Rprocedure, the provisions of this
FORFURTHERINFORMATIONCONTACT:. system proposed for international proposed subpart are not intended to
Mr. Sotires P. Mantis, Airway Facilities adoption. In April 197S ICAO selected prevent the selection of an MLS system
Service, (AAF-720), Airway Systems the TRSB MI,Sfor international which has increased performance
Division, Federal Aviation standardization, characteristics, as long as the system
Administration, 800 Independence It should be noted that an interim selected performs in accordance with
Avenue, SW., Washington, D.C. 20,591; standard microwave landing system the standards now in process of
telephone (202] 426-3008. (ISMLS}was adopted in 1975 for use at publication by ICAO. A f'mdingof no
SUPPLEMENTARYiNFORMATION: locations where a VI-iF/UHF ILSwould sig,nificunt environmental impact can be

not perform in an effective manner, or found in the public docket for this
I. Background where the need for a low approach rulemakin8 action.

This rule is based on Notice of service would be better served by the
propcaed Rule Making (NPRM},Notice use of the ISMLS.This system was m. Re|atlonship to International
Number 80-15, Non-Fedsral Navigation /ntended as an adjunct to the ILS system Standards
Facilities; Proposed Microwave Landing and was considered necessary to fulfill - Subsequent to the ICAO selection of
System Requirements (45 FR59256) some immediate aviation growth needs an MLS in 1978, the process of creating
published in the Federal Rellistor durin8 a transition period. That and adopting international Standards
September 8,1980. All interested _ansition period was the time necessary and Recommended Practices (SARPS)
persons have been given an opportun/ty to develop an MI,S which meets has proceeded. The basic SARPS, which
to participate in the mak/n8 of this rule international standards, will assure interoperability between
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ground and airborne equipment, was United States Standard for Terminal provides general equipment
approved for inclusion in Annex 10 to Instrument Procedures (TERPS), and requirements, and governs quality
the Convention of International Civil FAA Handbook AOP 8200.1. through control, type testinff, reliability and
Aviation at the divisional meetin 8 in change 35, dated May 15,1981, United maintainability, establishes
April 1981 st Montreal. States Standard Flloht Inspection environmental requirements, and

All ground systems must be Manual. identifies component selection parts
interoperable with regard to channeling, In addition, the following publication lists, are excessive. They contend that
signal formal timing, and performance of ICAO is available from ICAO, the specification levies reliability and
accuracy. This includes non-Federal, Aviation Building, 1080 University maintainability requirements which are
Federal, and International systems. The Street, Montreal 101, Quebec, Canada, Inappropriate for non-Federal
United States, as a member of ICAO Attention: Distribution Officer;, application and the inclusion of FAA-
comprising 148 member states, has International Standards and G.-2100 would have a negative cost
contributed to the standardization of Recommended Practices, Aeronautical impact on the program. After further
precision landing systems to insure Telecommunications, Volume I of analysis, the FA.A concurs that the
interoperability worldwide. Bot_ the Annex 10 to ICAO, through amendment inclusion of FAA.-C,-2100 would
FAR and FAA procurement 61 dated April 10,1980. This Increase the initial cost of a non-Federal
specifications will be identical with incorporated material is not subject to
respect to interoperability and frequent change. Readers, however, MLS; therefore, all reference to FAA-C,-
performance requirements, both of should contact the FAA to assure that 2100 is deleted from the rule, however,
which conform to the ICAO SAR/_. they are consulting the current edition, the requirement to design for high

This incorporation by reference was reliability and maintainability remains
IV. General approved by the Director of Federal in | 171.323. These requirements provide

This amendment adds a new subpart Register on October 20, 1981. for system integrity.
to Part 171 of the Federal Aviation One commenter concludes MLS is not
Regulations to provide requirements for V. Discussion of Comments ready for implementation since no FAA
a non-Federal MLS facility. This rule Forty-five comments were received in (Federal) MLS system exJsts. The FAA
sets forth minimum requirements that response to Notice 80-15. These recognizes the need for implementation
must be met before the FAA authorizes represent views from a broad cross of Federal MLS where needs and
instrument flight rule approaches to the section of user groups including airport justifications are provided; however,
airport and air traffic control procedures operators, state and county aviation this rule provides the public • means to
incorporating that facility. Such a authorities, pilot and airline establish an MLS without Federal
facility is designed to interface with associations, communter airlines, justification. Since the public is
existing and planned Federal facilities manufacturers and others. The majority soliciting for MLS at this time, the FAA
and systems, of the comments received supported the is providing for a non-Federal MLS

The performance requirements of this rule as proposed, standards consistent with ICAO
rule are derived from the SARPS on One commenter states that the recommendations. Further, the FAA is
MLS developed by ICAO. The SARPS as implementation of non-Federal MLS at currently prepariug Federal
adopted by ICAO in Montreal in April this time is "premature" and specifications in conformance with
1981 are a culmination of the efforts of recommends that the rule be deferred ICAO, resulting in a compatible
the member states. The United States, until after implementation of the interface between Federal and non-
as a member, contributed and assisted national MLS program. The FAA Federal MI.S.
in the recommendation process for concludes an immediate requirement
inclusion of SARPS for MLS in the exists for a non-Federal M1,S program. Several commenters suggested
amendment of Annex 10. The FAA has At the MLS public hearings in January relaxing, tightening, deleting or adt]in_
and will continue to fully participate in 1981, there was an overwhelmlr_ to the MLS functions, signal formats,
the international standardization positive response to rapid transit/on to tolerances, specifications, performance,

and definitions. As already noted, theprocess. MLS in both the Federal and non-
In addition, persons affected by this Federal areas. This view is supported by FAA concurs with the ICAO SARPS and

rule should determine the applicability a positive response to the proposed rule the rule reflects these standards.
of FCC regulations to the installation from the many segments of the aviation The majority of the comments to the
and operation of the MLS. The community, proposed rule involved specific
regulations of the FCC applicable to One commenter states that the technical issuesconcerning the MLS.
radio frequency allocations end use ere proposed rude,as written, would not These comments are addressed in the
found in Parts 2 and 87 of Title 47 of the encourage rapid and widespread sections that follow:

Code of Federal Regulations. implementation of non-Federal MLS. Sect�on 171.303 Def/n/t/ons.As part of the requirements, the FAA This was based on the assessment that
also incorporates by reference several the specified system accuracy and The rule describes twenty four
technical documents in accordance with volumetric coverage requirements were definitions in an initial section that
5 U.S.C. 552. The following documents excessive and, in their view, favored apply throughout the subpart.
are available for inspection in larger airports. The FAA does not agree. One commenter objected to the stated
accordance with § 171.71, and also at The rule specifies requirements for a definition of "mean time between
the Office of the Federal Register minimum capability, single accuracy failures" and submitted a revised
Information Canter. Room 8301, 1100 L system as defined by ICAO and should definition. The revised definition
Street. NW., Washington, D.C. 20408, prove beneficial at all airports, large or submitted defines 'emean time between
and may be purchased from the small, outages." After/lnalysis, the FAA
National Technical Information Service, Several commenters state that the concludes that the use of the phrase
5285 Port Royal Road, Springfield, requirements of specification FAA-C,- "mean time between failures" is correct
Virginia 22161: FAA Handbook 8260.3, 2100, incorporated by reference in but that a definition is needed for the
through change 3 dated June 3, 1980. various sections of the rule, which word "failure" to-avoid
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misinterpretation o.fthe meaning of that rule, the owner must bear all costs of appropflate but provides clarity and this
word. installation and fllaht inspection prior to change is not accepted.

Another commenter states that the commissioning. The rule is adopted as Another commenter asks whether or
definition of"minimum glidepath" is proposed, not DMEmonitor, remote control, and
ambiguous and it is not dear whether Section 1_.300 Genera/requirements. indicator equipment could be intearated
the word consistent as used in the That section describes the MLS as a with the MLS. After analysis of this
definition means the hi,eat+angle or the precision approach end landing comment, the FAA aarees that the
lowest anale. The FAA concludes that f_idance system which provides equipment can be intefFated. Therefore,
the daf'mJtionconforms to the definition position information and various ground the rule is chan8ed/n §§ 171.309(b] and
8iven in the SARPS and is not to air data. It also states that the (c) by including a note stating that this
ambiguous. (The term "SARPS" is used position information is provided in a equipment may be intearated.
herein to describe the provisions aareed wide coverage section and is Another commenter requests a clearer
upon by ICAO at the April 1961meetin 8 determined by an azimuth azqlle definition of the capabilities of remote
in Montreal, concurred in by the FAA.) measurement, an elevation angle control and indicator equipment.Additionally, the FAA adds to the rule
a def'mitiun for "beamwldth," and measurement and a ranae (distance) Accordingly, a note is added to
revises the definitions of "MLS measurement. | 171.309(b)(4}setting the minimum
approach reference datum," "MLSback An MLS constructed to meet the requirements for the remote control and
azimuth reference datum," "data rate," requirements of thls subpart must indicator equipment.
and "path following error"to make include: approach azimuth equipment, One commenter points out that
these definitions consistent with ICAO associated monitor, remote control and § 171.309(c)(2),which provides for a
standards. The definition for "clearance indicator equipment; approach elevat/on wider proportional guidance sector,
guidance sector" is revised to be equipment, associated monitor, remote does not include the wider proportionalcontrol and indicator equipment; a guidance sector cited in § 171.317,
consistent with the use of the terms "fly- means for the transmission of basic data Elevation performance requirements. Anlefi/fly-risht clearance" as used in words, associated mon/tor, remote addition Is made to J 171.309(c)(2)citing
§ 171.311(i)(2)(iv)and Figure 8. control and indicator equipment; and | 171.317.
Section 171.308 RequestsforlFR distance measuring equipment (DME}, Another commenter recommends that
procedure, associated monitor, remote control and 15 degrees of proportional guidance be

That section lists the requirements for indicator equipment. In addition, MLS specified on the elevation equipment
each person who requests an IFR may include as an option, back azimuth instead of 7.5 degrees. Since the SARPS
procedure based on an MLS facility equipment, associated monitor, remote specifies the minimum elevation
which that person owns. The required control and indicator equipment; a proportional guidance as 7.5 degrees,
information includes e description of the wider proportional guidance; precision proportional guidance above 7.5 degrees
facility and shows that the equipment DIv[E,associated monitor, remote is optional and the rule is adopted as
meets specified performance control and indicator equipment; and proposed.
requirements; a proposed procedure for VHF marker beacons (75 MI-Iz), Several commentate object to the
operating the facility; a proposed associated monitor, remote control and service and environmental conditions
maintenance organization and manual; a indicator equipment. That section also requirements as specified in
statement of intent to meet the prescribes environmental ambient § 171.309(d). One commenter states that
requirements of the subpart, and a conditions covering temperature, the requirements are too restrictive and
demonstration that the MLSfacility has humidity, wind, hail, rain, and ice appear to be written for FAA
an acceptable level of operational loading that the electronic equipment procurement. Another commenter
reliability and maintainability. A must meet when installed in shelters suggests specifying optional
provision also specifies the procedures and outdoors. The MLSand its environmental requirements for different
to be followed after the FAA inspects components must meet specified climatic conditions. Another commenter
and evaluates the facility. No comments standards prescribed under this subpart, states that a reduced ambient
were received on these requirements One commenter suggests specif_,ing temperature requirement would reduce
and the rule is adopted without change, the MLSperformance requirements as costs and satisfy the requirements of
Section 171.307 Minimum those contained in ICAO SARPS, thus most of the purchasers of the equipment.
requ/rements[oropprovol, eliminating the need for §§ 171.311 After considering these comments, the

That sectionprescribesthe minimum through171.319.This commenterpoints FAA conc]udes,that a changein the
requirements that must be met before out that other Subparts of FAR 171 service and environmental condition
the FAA approves an IFRprocedure for incorporate by reference performance requirements would be inconsistent with
an MLS facility. Those requirements requirements contained in ICAO standardized design.concepts. Electronic
relate to performance, installation, SARPS. The FAA concludes that due to equipment installed Outdoorsmust
operation, maintenance, operational the present unavailability of an ICAO conform to environmental standards
records, inspection, withdrawal from MLS SARPS publication, the regardless of geographical placement. A
service, and costs, specifications must be fully presented in gengraphic boundary for climatic

One commenter suggests that the FAA this rule. variations would be difficult to describe.
should bear all costs of FAA-required Another commenter requests that an For example, even though Florida would
normal flight and ground inspections, option be granted allowing the seem an inappropriate locale for the use
This suggestion is not.accepted since the requirement of § 171.309(b)(3) which of de-icers, there are occasions when
requirementas written in the rule provides a means for the transmission of de-icers would be necessary. The rule is
reflects existing FAA policy; data, to be included with | 171.309(b)(1) adopted as proposed.
furthermore, the systems proposed by which includes the azimuth equipment. Several commenters object to the
this order are systems installed and The FAA disagrees. The order of the applicability of specification FAA-G.-
maintained by the owner for his benefit paragraphs as proposed does not inhibit 2100 as it relates to DME and markers.
at his own expense. As stated in the the combining of functions where Clarification is made to | 171.309 which
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now describes DMEand marker Another commenter states that the _ overcome erroneous signals which are
requirementsseparatelyintwo preambleofthesignalformatshould generatedataparticularsitebycauses
paragraphs{elandif),respectively.Itis indicatecarriertransmission suchasmultipsth.The FAA concludes
madeclearthatwhen DME, ormarkers terminationtime.The FAA concursand thatdeletionoftheclearancefunction
a re components of.MLS,they must a note is added to Tables 2. 4a. 4b. 5. can optionally be permitted if the
conform to the requirements of FAR 171, and 7, in § 171.311 explaining that when required approach guidance sector is
Subpart G and H. respectively. All the "event time slot begins, the previous provided by proportional guidance and
reference to Specification FAA-C,-2100 event time slot ends." adds a phrase so stating to that section.
is removed from this rule. Another commenter recommends that Another commenter states that the

Additionally. in accordance with the the test pulses of the system test pulse data element in § 171.311(j)(3)requires
requirements of SARPS. a change is requirements in § 171.311 should be ground equipments to do something
made in § 171.309(b){4).This change artificially beam shaped. After which is not yet defined. This data
deletes the mandatory requirement for a reevaluation the system test pulse element is undefined: however, a space
marker beacon and a note is added requirements are eliminated as the in the timing sequence for the data
which permits the u_ of a VHF marker characteristics of the pulses have not element remains. In the future, the data
beacon {75 MHz) in lieu of a DME at been standardized; however, the time transmission of the operational status of
locations where the VHF marker beacon slot is retained, the equipment in use will be
{75MHz) is already located. Also One commenter suggests deleting the standardized and defined. A standard
§§ 171.309{c){3) and {4) are added high rate approach azimuth function in format for this Basic Data Word
allowing as an option the use of a § 171.311(f'J.The FAA concludes that requirement has not been formalized;
precision DME and marker beacon this function has applicable system however, this data word space must be
respectively. The rain requirements in benefits. The rule is adopted as available in the data timing for future
§ 171.309(d}{4)are restated for proposed, use and definition.

Another cornmenter requests more
clarification since the proposed wording information on the meaning of the One commenter states that the
was confusing, allowable range of the back azimuthphrase "undesirable flag action" in
Section171.3_1Signolformot §171.311{i){2){ii}.Afterfurther distanceinBasicDataWord Sevenis
requirements, evaluation the FAA concludes that this not balanced against the allowable

That section provides for signals phrase is inappropriate and it is deleted, range of the approach azimuth to
radiated by the MLS which must One commenter suggests clarification of threshold distance in Basic Data Word
conform to the signal format which the phrase "positive clockwise angles" One in § 171.311,Table 8. After further
describes specific minimum in § 171.311(i){2){iii)CB)as it is analysis, the FAA concludes that the
requirements such as frequency ambiguous. The FAA concludes that this 3,100 meter {10,000 feet) maximum
assignment, tranmission rates and phrase is in common use and is widely permitted in Basic Data Word One is
sequences, digital codes, and data understood. The rule is adopted as sufficient for this application.
modulation, proposed. Another commenter suggests the need

One commenter interprets § 171.311{a) One commenter suggests deleting the for additional Basic Data regarding DME
FrequencyAssignmenttomean thatall clearancefunctionin§171.311{i){2){iv)distanceinformation.The FAA concurs
groundequipmentsmustoperateon basedon thepremisethatinsufficient and includesthisinformationinTables
more than one channel. This is not the testing has been performed on this 3 and 8 of § 171.311and §§ 171.311{j}
intent. The ground components must function. This commenter makes this {17), {18), and {19), as recommended by
operate on a single frequency same point again regarding § 171.313. ICAO.
assignment: however, the design of the The FAA concludes that the clearance Additionally, § 171.311{c){1)and
ground equipment must allow for the function must be retained as a design Figure I of this section are changed so
capability to incorporate any one of the option to be required at minimum that'the phase transition is made
200 listed channels with minimum capability installations where without amplitude modulation and the
adjustment. Accordingly the rule is proportional guidance is provided to less phase rate of change is consistent with
changed to clarify this fact. than ±40 degrees in accordance with the requirements of paragraph {d) of this

ICAO SARPS.A commenteralso section.Thischangemakes theDPSK
One commentersuggestsdeletingthe suggeststhatthewidthoftheclearance compatiblewiththereceiverdecoding

requirementforshort-termfrequency pulsebeequivalenttothescanning circuitchosenbytheRadioTechnical
stability.No changesaremade sincethe beam pulse{150psifora 3"beamwidth. CommitteeonAeronautics,Special
aboverequirementsareconsistentwith Thischangeisnotacceptablesincetests Committee--139(RTCA 8C.-139}for
theSARPS,andtheruleisadoptedas oftheclearancesignalresultedinthe MLS receiverstandardsand asagreed
proposed, optimizationoftheclearancepulse uponbyICAO atthemeetingin

A recommendation is made to delete width as stated. Another commenter Montreal in April 1981.
the requirement for OCI signals and states that it is inconsistent to use the
another commenterrecommendsthat phrase"right clearancepulse/left Section 171.313 Azimuth performance
OCI be made mandatory on all clearance pulse" in the text of requirements.
installations. The FAA does not agree. § 171.311{i}{2)(iv}and to use the phrase The performance requirements for the
The O(3Ipulse requirements are needed "fly-right clearance pulse/fly-left azimuth equipment components of the
toaccommodatethosesiteswhereOCI clearancepulse"inFigure8of§171.311.MLS arelisted.Includedare
signal is necessary to suppress false The FAA concurs and the phrase "fly- requirements concerning approach and
courses, The need for OCI signal is right clearance pulse/fly-left clearance back azimuth coverage, siting, accuracy,
highly site dependent and not pulse" is inserted accordingly. Another and antenna coordinates and
considered essential at all minimum commenter recommends deletion of the characteristics.
capabilitysysteminstallations.OCI clearancefunctionin|171.311{I){2){iv}Some commentersrecommend
signalremainsan optiontobeprovided and replacingitwithfullproportional relaxingtheaccuracyandcoverage
as needed, scan to that angle necessary to requirements. Another suggests
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establishing various levels or categories azimuth offset installations and, the value at boresight by a factor of 1/
of MLS service. The provisions of the therefore, the statement, "This cos D. where D is the angle off
SARPS, which were approved for requirement does not apply to azimuth boresight. The scanning beam pulse
adoption by ICAO in April 1981, served offset installations," is added to the rule. width is now specified as 0.5 degrees
as the technical base for the One commenter states that in minimum and 5.0 degrees maximum
requirements of the rule. Comments | 171.313(f)(1) the drift requirement for anywhere in proportional coverage.
which suggest changes to the accuracy, the approach azimuth antenna Another commenter suggests expanding
coverage, signal format, Or timing.cannot characteristics should be reduced and this section to include effective sidelobe
be implemented since this would make furthermore met without internal levels. The FAA concurs and adds a
the rule inconsistent with SARPS. environmental control equipment. The new § 171.313(t'J(4)(ii) on effective

One commenter states that there is no FAA concludes that the given tolerances sidelobe levels. One commenter states
means to indicate to the airborne are adequate for system performance; that the sidelobe levels specified are
receiver whether the azimuth antenna however, the FAA agrees that the three decibels stronger than those
coordinates are, as permitted in service conditions should be met shown in specification FAA-ER-700-
§ 171.313(d), conical or planar. The small without internal environmental control 08C. The change in the rule to specify
displacements between conical and equipment to provide for max/mum effective sidelobe levels removes this
planar beams in this sector are system availability and integrity and the ambiguity.
operationally acceptable and need not rule is changed in § 171.313(f)(1) to so One commenter states that in
be identified. Further, highest capability require. | 171.313(8)(1 ) the minimum proportional
users can obtain this information from One commenter suggests that in guidance for back azimuth is omitted
auxiliary data transmissions, where § 171.313(f)(2) the beam pointing error from the proposed rule. Also, that
provided. The rule is adopted as be clef'mad, and another commenter certain provisions are missing for sitin S
proposed, states that drift and beam pointing error the back azimuth. The FAA concurs and

One commenter states that a be deleted due to the inability to adds a provision for the minimum
"fundamental problem" exists with separate the two in actual field proportional guidance for back azimuth
including airborne error and ground installations. After further evaluation, and provisions for siting the back
system error with the specification of the FAA concludes that beam pointing
accuracy on a system basis in regard to error is defined in § 171.313(f) (1) and (2) azimuth in § 171.313(h) (1) throu8h (6).
Table 10 in § 171.313. Another as is the requirement that the With reference to § 171.313(8)(4), one
commenter, with regard to Table 10, measurement be made in a multipath commenter states that the back azimuth
states that the CMN error accuracy free environment. Another commenter power density levels are excessive,
requirement should be annotated "for suggests that beam pointing error be based on the reduced back azimuth
information only" since it was only "a deleted as it is overly restrictive. Beam range requirement. After further
recommendation" in the SARPS. Beam pointi_ error cannot be deleted analysis, the FAA concludes that the
stepping noise is controlled by the CMN because it is needed to assure linearity minimum power densities required for
value for the ground subsystem. The of the azimuth guidance in the centerline back azimuth are consistent with the
values stated in Table 10 limit the beam region and acceptable PFE when flying levels required in ICAO SARPS and are
stepping noise of the ground equipment; orthognnal to the centerline: however, not excessive. Another commenter
therefore, it is a requirement rather than the required coverage within wltich the states that back azimuth coverage could
a recommendation. The system accuracy beam pointing error applies is reduced be misinterpreted to mean that back
numbers give the equipment designer from full coverage to ±0.5 degree of the azimuth must be provided at all
the information he needs on allowances zero degree azimuth, facilities. The requirements for back
for propagation errors. The rule is Several commenters request that azimuth in § 171.309 are clearly stated
adopted as proposed. § 171.313(f)(3] on boresighting be and should not be misinterpreted to

One commenter suggests inclusion of expanded to include means other than mean that back azimuth must be
the degradation allowance to the only mechanical or optical for provided at all facilities. The rule is
approach azimuth accuracy accomplishing the boresight procedure, adopted as proposed.
requirement. The FAA concurs and The FAA concludes that electrical In addition a new § 171.313(f)(6) is
§ 171.313(e) is modified to include the boresighting procedures can be utilized added describing the radiation pattern
degradation allowance to make the rule and the option for electrical boresighti_ of the data antenna. Also § 171.313(j) is
consistent with the SARPS. is added to the rule. Another commenter expanded by adding back a=imuth

Or/e commenter states that in requests that the antenna alignment accuracy degradation allowances. These
§ 171.313(a)(1) a reduction in the tolerance in this section be relaxed. The requirements were inadvertently
specified _40 degree coverage sector FAA does not ngree and the antenna omitted from the proposed rule and are
when intervening obstacles prevent full alignment tolerance is adopted as now included to be consistent with
coverage should be allowed. After proposed to insure system accuracies. ICAO SARPS.
further analysis, the FAA concurs. A One commenter states that Section 171.315 Azimuth monitor
reduction in the specified ±40 degree § 171.313(f'J(4) refers to "sidelobe levels system requirementa.
coverage sector must be permitted when shown in Figure 10"; however, Figure 10
full coverage is prevented by intervening does not mention sidelobes and This section prescribes monitor
obstacles. Therefore, a sentence is therefore reference to sidelobe levels in systems that must provide an
added to the end of | 171.$13(a)(1) to so Figure 10 is deleted. The commenter "Executive Alert" to the designated
provide, further states that no minimum control points ff any one of several

One commenter states that in beamwidth is specified and that there is conditions persist, such as an abnormal
§ 171.313(a)(3) the proportional guidance no limit to the amount of beam reduction in radiated power,
requirements in the runway region do broadening thai may occur off boresight One commenter submits extensive
not allow for offset installations for a of the scanning antenna. The FAA revision to | 171.315 on azimuth monitor
minimum system. The FAA concludes concurs. This section is changed to requirements. This proposal is not
that this requirement should not apply Io permit the beamwidth to broaden from adopted as it is not necessary that the
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rule specify the arrangement of the systems that must provide an determined by a survey within certain
monitor system. Another commenter "Executive Alert" to the designated limits of accuracy,
describes the timing accuracy tolerance control points if any one of several One commenter states that § 171.323
{reference Table 11} as unrealistic due to conditions persist, such as an abnormal (a) and {b}appear to be beyond the
a 10 p.sec switching time. He further reduction in radiated power, scope of the minimum requirements,
states that this requirement may also be One commenter states that further stating that the requiremelnts of
difficult if not impossible to check § 171.319(a}(1) should include a § 171.323 (b}, {d},and {e}should be a ,,
during routine maintenance monitor reference to § 171.317(d}.The FAA "market place" item rather than Federal
checks. Table 11 specifies the timing concurs and the reference is added to regulations. These requirements are
tolerances for events internal to the the rule. provided to ensure maintainability and
transmitting equipment and is easily One commenter states that integrity of the MLS which is part of the
measured. The 10 microseconds § 171.319{a}should include requirements NAg. These are the minimum
referenced concern a rise time which that when multiple sensor inputs are requirements. No change is made since
occurs subsequent to the event time: used to monitor a single parameter, at the requirements as stated are in the
therefore, the stated, timing accuracy is a least two sensors must agree. The FAA best interest of the owner and the NAg
realistic requirement: This commenter disagrees. A monitor must insure and the rule is adopted'as proposed.
also advises including degradation integrity; however, it is left to the
allowance in § 171.315(a){1).The FAA designer to incorporate specific design Two commenters suggest that in
concurs and degradation allowance is parameters. The rule is adopted as § 171.323(b}of the proposed rule
included in this section, proposed, traveling wave tube amplifiers {TWTA)

One commenter states that when One commenter suggests deletion in should not be excluded from use. The
referring to internal timing accuracies in § 171.319{a)(1) of the phrase "consistent FAA concurs and a phrase is added to
Table 11 of § 171.315that a specification with published approach procedures § 171.323(b} that in addition to allowing
should be included to indicate that the and obstacle clearance criteria." The the use of solid state amplifiers the rule
scan must be symmetrical about the mid FAA concurs that the deletion removes permits the use of TWTA.
scan point. The FAA concurs and adds an undesirable restriction on monitoring One commenter states inconsistencies
NoteItoTable11indicatingthatthe anddeletesthephrase, inreferencingTables10and13for
tolerancesshownthereinapplytothe maintenancealertsin§171.323{c).The
timingof thespecificeventsasshown in Sect 1;1.321 DME andmarker FAA concursand the referencesto
Tables2.4a.4b,5and7of§171,311. performoncerequirements. Tables10and 13aredeletedfrom

Section171,317Approache]evatio_ DME equipmentmustmeetthe §171.323[c).Severalcommentersfurther
performonce requirements, performancerequirementsprescribedin statethat therequirementsfor

The performance requirements for the Subpart G of this part and marker interfacing with FAA remote monitoring
elevation equipment components of the beacon equipment must meet the are unclear. The FAA concurs and
MLS included are requirements as to performance requirements prescribed in states in § 171.32.3(d)that this
elevation coverage, siting, accuracy, and Subpart H of this part. Both subparts requirement may be complied with by
antenna coordinates and characteristics, impose requirements that performance the addition of optional software and/or

This section generated a number of features must comply with International hardware in space provided in the
comments. Many of the comments to Standards and Recommended Practices, original equipment. Furthermore, this
§ 171.313were either repeated or are Aeronautical Telecommunications, Part interface requirement exists only in the
similar to the comments in this section. L to ICAO Annex 10. event the sponsor requests the FAA to
Accordingly, the explanations given One commenter suggests including the assume ownership of the MLS.
earlier are equally valid here and are DME location and the zero range point One commenter requests a reduction
not repeated, in this section. After further of the requirement to operate on the

One commenter states that the consideration the FAA concurs and battery backup power in § 171.323{h)
threshold crossing height (TCH) includes in this section the location of and also a clarification of the intent that
requirement of this section does not the DNfEand zero range point, battery power is not required for the
provide for STOL aircraft. After further One commenter suggests that a environmental subsystem or de-icing.
analysis,theFAA concludesthat referencetocompass]ocatorsshouldbe Afterfurtheranalysis,theFAA concurs.
elevationsitingrequirementsforSTOL addedto§171,321.The FAA concludes The requirementforbatter3,operations
operationsshouldbeincluded.Section thatacompass]ocatorisnotpartofan was reducedfrom3hoursto2hours.
171.317{b}{2){i}isaddedtotheruleto MLS andnochangesaremade inthis Thisreductionwillreducecostsand not
includeTCH requirementsfor STOL section, significantlyimpactoperation.The text
aircraft operations, furtherclarifiesthat radome de-icers

Several commenters suggest that Sect/on 171.323 Fobr/cotion ond and the environmental systems need not
_lcvation accuracydegradations of ins/a/lot/on requirements, operatefrom the battery during periods
§171.317{d){1)beallowedtobe The MLS facilitymustbepermanent when primepowerisnotavailable.
consislentwithICAO SARPS.The FAA innature,located,andinstalledin One commenterstatesthatin
concurs.Thissectionischangedsothat accordancewithbestcommercial §171.323{I}themarkingandaccuracyof
d_,gradation limits are included in the engineering practices, and with the location of the phase centers of the
rule to conform to SARPS. applicable safety codes and Federal antenna enclosures is beyond the

Information relative to the glidepath Communications Commission (FCC) minimum requirements of this
planar anglewas inadvertently omitted licensingrequirements.Suitableprimary regulation.The antennaphasecenters
in the proposedrule and is now included and secondarypowersourcesmustbe mustbe marked,sincethis is considered
in § 171.317(b)(2) to be consistent with provided. The facility must also have, or essential in satisfying siting and
ICAO SARPS. be supplemented by ground, air or installation requirements. Furthermore,
Sac/ion 171.319 Approoch e/erotion landline communicationsserviceswith the accuracyof theestablishedphase
monitorsy'stem requ/rements, the locationof antennaphasecenters centersis consideredessentialto flight

That sectionprescribesmonitor and the runway centerlineat threshold inspection.Experiencehasshownthat
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_any operational problems have been regions to establish changes and Subput J--Mk=rowsve Landing System
:he result of poor location surveys, maintenance procedures without public (MI.S)
vIeaningful flight inspection is not process and concludes that this Se_
)ossible without precise location of the provision should be deleted. After 1;'1:301 Scope.
3r/gin of the signal. Therefore, the FAA further analysis, the FAA concurs. FAA 171.303 Definitions.
:oncludes that the marking and the regions should not be permitted to 171.305 Requests for IFR procedure.
zccuracy of the location of the phase establish changes end maintenance 171.307 Minimum requirements for
:enters of the antenna enclolzures must procedures, therefore, | 171.3_.5(8) is approval.171.309 General requirements.
De a requirement; however, this section deleted from the rule. One commenter 171.311 Signal format requirements.
is clarified by specifying the two states that requirements for FAA 171.213 Azimuth performance requirements.
separate accuracy requirements approved test equipment in | 171.325(0 171.315 Azimuth mordtorsystem
necessary to locate both the MLS datum is outside the scope of the MLS requirements.
point and the lateral and.vertical offsets proposal. The FAA concludes that the 171.317 Approach elevation performance
from the MLS datum poinL The survey requirements.
accuracy requirement for latitude, test equipment used on the NAg 171.319 Approach elevation monitor system
longitude and mean sea level elevation facilities must be approved by the FAA requirements.
of the MLS datum point is ±3 meters to insure system integrity and is within 171.321 DMEand marker beacon
(+10 feet) laterally and ±0.3 meter, the scope of the proposal. The rule is performance requirements.
(±1.0 foot) vertically, while the adopted as proposed. 171.323 Fabrication and installation
accuracy for lateral and vertical offsets One commenter suggests that the requirements.171.32,5 Maintenance and operations
from the MLS datum point for the other inservice test evaluation of the system requirements.
elements referenced to it is ±0.3 meter in | 171.325(k) should be made more 171.327 Operational records.
(+1.0 foot) laterally and ±0.03 meter specific to avoid multiple interpretations Authority:.Sacs. 30S,_'7, 313(a), eft/, and
(±0.1 foot) vertically. Another in the field. The FAA concurs and adds eo6, Federal Aviation Act of 1958, as
commenter requests clarification on who information to this section specifying the amended (4@U.S.C. 1346,1348, 1354(a},1421,
is to conduct the survey. The frequency of checking the monitor and 14ze): sec. 6(c), Department of Transportation
responsibility for conducting the the length of the burn-in time. Another Act (49 U.S.C. lee_c)}.

antenna phase center survey is clarified commenter suggests adding the DME to Subpart J--Microwave landing
in this Section and clearly states that the list of equipment being checked in System (MLS)
the owner must bear all costs of the | 171.325(k). The FAA concurs and the
survey. DME is added. § 171.1oi

Sect 171.325 Ma/ntenonce and Sect 171.327 Operotional Records. This subpart sets forth minimum
operations requirements, requirements for the approval,

The owner of the facility must The owner of the facility, or his installation, operation and maintenance
establish an adequate maintenance maintenance representative, must of non-Federal M/crowave Landing
system and provide qualified submit the following data at the System (MLS) facilities that provide the
maintenance personnel to maintain the indicated t_zze to the appropriate FAA basis for instrument flight rules (IFR)
facility at the level attained at the time regional office: (1) Facility Equipment and air traffic control procedures.
it was cormnissioned. The owner must Performance and Adjustment Data (FAA
have an approved operations and Form 198); (2) Facility Maintenance Log § 171.303 Definitions,
maintenance manual that sets forth the (FAA Form 6030-1); and (3) Technical As used in this subpart:
mandatory procedures for operations Performance Records (FAA Form 6830). "Back azimuth reference datum"
and periodic and emergency One commenter questions whether or means a point located 15 meters (50 feet)
maintenance, not the forms referenced in this section above the runway centerline at the

One commenter questions the contained reasonable data requirements runway midpoint.
requirement in § 171.325(a) for written as the specific forms were not included "Basic data" means data transmitted
approval of the qualification of in the proposed rule for examination, by the ground equipment that are
maintenance personnel. This The FAA concludes that these forms are associated directly with the operation of
requirement is deleted since the criteria necessary and they are required in all the landin 8 guidance system."Beamwidth" means the width of the

for its application are not finalized. One other non-Federal facilities. These forms scanrt/ng beam main lobe measured atcommenter states that procedures in
§ 171.325(c)(17) for conducting ground constitute a record establishing a the -3 dB points and defined in angular
checks of the DME and marker beacon description and the operational units on the boresight, in the horizontal
are not described. The requirement to performance requirements for each plane for the azimuth fupction and in the
ground check DME and marker beacons components of the MLS. The rule is vertical plane for the elevation function.
is deleted as no formal procedure exists adopted as proposed. "Clearance guidance sector" means
for ground checking these components. VL The Amendment the volume of airspace, inside the

One commenter states that coverage sector, within which the
§ 171.325(e) on equipment modifications Accordingly, Part 171 of the Federal azimuth guidance information provided
is ambiguous in that it is not clear Aviation Regulations (14 CFR Part 171) is not proportional to the angular
whether or not manufacturers' suggested is amended, effective December 17,1981, displacement of the aircraft, but is a
modifications are mandatory. The FAA by addin 8 a new.Subpart J to read as constant fly-left or f/y-right indication of
concurs. The statement was ambiguous follows: the direction relat/ve to the approach
and the paragraph is revised so that all course the aircraft should proc_eed in
FAA approved modifications must be PART 171--NON-FEDERAL order to enter the proportional guidance
accomplished. NAVIGATION FACILITIES sector.

One commenter states the! . . . . . "Control Motion Noise (CMN)" means
§ 171.325(8) could perm/t various FAA those fluctuations in the guidance which
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"affect aircraft attitude, control surface indication in the presence of misleading _ facility for an iri-service evaluation by
motion, column too;ion, and wheel guidance information, the FAA.
motion. Control motion noise is "Path Following Error[PFE)"means
evaluated by filtering the flight error the guidance perturbations which could | 171.307 Minimumrequirementsfor
record with a band-pass filter which has cause aircraft displacement from the approval
corner frequencies at 0.3 radian/sec and desired course or 81idepath. It is (a) The following are the minimum
10 radians/sec fo_ azimuth data and 0.5 composed of a path foliowin 8 noise and requirements that must be met before
radian/sec and 10 radians/sec for of the mean course error in the case of the FAA approves an IFRprocedure for
elevation data. azimuth functions, or the mean giidepath a non-Federal MLSfacility:

"Data rate" means the average error in the case of elevation functions. (1) The performance of the MLS
number of times per second that Path following errors are evaluated by facility, as determined by flight and
transmissions occur for a given function, filtering the flight error record with a ground inspection conducted by the

"Differential Phase Shift Keying second order low pass filter which has a FAA, must meet the requirements of
{DPSK)"means differential phase corner frequency at 0.5 radian/sec for §§ 171.309, 171.311,171.313, 171.315,
modulation of the radio frequency azimuth data or 1.5 radians/sec for 171.317, 171.319, and 171.321.
carrier with relative phase states of 0 elevation data. (2) The fabrication and installation of
degree or 180 degrees." ' "Path Following Noise [PFN)" means the equipment must meet the

"Failure" means the inability of an that portion of the gnidance signal error requirements of § 171.323.
item to performwithin previously which could cause aircraft displacement (3) The owner must agree to operatespecified limits.

"Guard time" means an unused period from the actual mean course line or and maintain the MLS facility in
mean 8l/depath as appropriate, accordance with § !71.325.

of time provided in the transmitted "Split-site ground station" means the
signal format to allow for equipment type of groand station in which the (4) The owner must agree to furnishtolerances, operational records as set forth in

"Integrity" means that quality which azimuth portion of the ground station is § 171.327 and agree to allow the FAA to
relates to the trust which can be pieced located on the centerline beyond the inspect the facility and its operation
in the correctness of the information stop end of the runway, and the whenever necessary.
supplied by the facility, elevation portion is located alongside

"Mean corrective time" means the the runway near the approach end. [5) The owner must assure the FAAthat he will not withdraw the MLS
"Time Division Multiplex (TDM)"average time required to correct an facility from service without the

equipment failure over a given period, means that each function is transmitted
after a service technician reaches the on the same h,equency in time sequence, permission of the FAA.(6) The owner must bear all costs of
facility, with a distinct preamble preceding each meeting the requirements of this section"Mean course error" means the mean function transmission.

and of any flight or ground inspection in
value of the azimuth error along a J 171.30S Requestsfor IFRprocedure, accordance with the FAA Flight
specified radial of the azimuth function.

"Mean 81|depath error" means the (a) Each person who requests an IFR Inspection Manual made before the MLS
mean value of the elevation error along procedure based on an MLS facility facility is commissioned, except that the
the giidepath of the e]evatiun function, which that person owns must submit the FAA may bear certain costs subject to

"Mean time between failures [MTBF)" followin 8 information with that request: budgetary limitations and policy
means the average time between (1) A description of the facility and established by the Administrator.
equipment failures over a given period, evidence that the equipment meets the Incorporated by reference is Flight

"Microwave Landing System (MLS)" performance requirements of | | 171.309, Inspection Manual, FAA Handbook
means the MLS selected by ICAO for 171.311,171.313, 171.315,171.317,171.319, 8200.1 through change 35, dated May 15,
international standardization, and 171,321and is fabricated and 1981, which prescribed standardized

"Minimum 81idepath" means the installed in accordance with | 171.323. procedures for flight inspection of air
lowest angle of descent along the zero (2) A proposed procedure for navigation facilities. It is available from
degree azimuth that is consistent with operating the facility, the National Technical Information
published approach procedures and (3) A proposed maintenance Service, 528.5Port Royal Road,
obstacle clearance criteria, organization and a maintenance manual Springfield" Virginia 22161 and also

"MLS approach reference datum" that meets the requirements of J 171.32.5. available for inspection at the Office of
means a point 15 meteors{50 feet) above (4) A statement of intent to meet the the Federal Register Information Center,
the runway threshold on the minimum requirements of this subpart. Room 8301,1100 LStreet, NW.,
81idepath. (5) A showing that the facility has an Washingtun. D.C., 20408.

"MLS back azimuth reference datum" acceptable level of operational Co)[Reserved]

means a point 15 meters (50 feet) above reliability and an acceptable standard of 1 171.309 Generalrequirements.the runway centerline at the runway performance. Previous equivalent
midpoint, operational experience with a facility The MLS is a precision approach and

"MLS datum point" means a point with identical design and operational land|n8 guidance system which provides
defined by the intersection of the characteristics will be considered in position information and various
runway centerline with a vertical plane show|n8 compliance with4his ground-to-air data. The position
perpendicular to the centerline and subparagraph. Information is provided in a wide
passing through the elevation antenna (b) FAA inspects and evaluates the coverage sector and is determined by an
phase center. MLS facility;,it advises the owner of the azimuth angle measurement, an

"Out of Coverage Indication [OCI)" results, and of any required changes in elevation angle measurement and a
means a signal radiated into areas the MLS facility or in the maintenance range (distance) measurement.
outside the intended coverage sector manual or maintenance organization. (a) An MLS constructed to meet the
where required to specifically prevent The owner must then correct the requirements of this subpart must
invalid removal of an airborne warrdn8 deficiencies, if any, and operate the MLS include:
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(1) Approach azimuth equipment, (2) Ambient conditions within the MHz and with channel numbering as
associated monitor, remote control and shelter for electronic equipment shown in Table 1. The operating radio
indicator equipment, installed in shelters are: frequencies of all ground components

{2) Approach elevation equipment, Temperature, -10"C to +S0'C must, not vary by more than ±10 Kllz
associated monitor, remote control and . Relative humidity, S% to 90% from the assigned frequency. Any one

indicator equipment. {3) Ambient conditions for electronic transmitter frequency must not vary
{3) A means for the transmission of equipment and all other equipment more than _+50 Hz in any one second

basic data words, associated monitor, installed outdoors (for example, period.
remote control and indicator equipment, antenna, field detectors, and shelters): TAw= I..--_REOUENCYCHANNELPLAN

(4} Distance measuring equipment
Temperature. -50"C to + 70"C

(DME), associated monitor, remote Relative humidity, 5% to 100% Ounn_No.
control and indicator equipment.

(5) Remote controls for paragraph (a) (4) All equipment installed outdoors too .... _1.o
(1), (2), (3), and (4) of this section must must operate satisfactorily under the so, ............................... so31z
include as a minimum on/off and reset following conditions: so2 so_,.s5o31.9
capabilities and may be integrated in Wind Velocity: The ground equipment shall so4........................................... so_z2
the same equipment, remain within monitor limits with wind sos .................................. sozz.sSOL S032S

(6) At locations where a VHF, marker velocities of up to 70 knots from such s07......... _.I
beacon (75 MHz) is already inst_illed, it directions that the velocity component sue...................... :.................. so_4perpendicular to runway centerline does so9.............................................. _oaz.7
may be used in lieu of the DME not exceed 35knots. The ground equipment sm.................................. so_.os....... so_.s
equipment, shell withstand winds up to 100knots from f_ ........ emeo.4

(b) In addition to the equipment any direction without damage, m ..................................... soeo.7
required in paragraph (a) of this section Haft Stones: 12.5 centimeters {½ inch} eva................................... 5oe_.oso,............................................ s0s,.3
the MLS may include: diameter, sgs ............................ 5o9o.,,

(1) Back azimuth equipment, Rain: Provide required coverage with rain u9 ...... so9o.7
associated monitor, remote control and falling at a rate of ,50millimeters (2 inches}

per hour. througha distance of 9 kilometers
indicator equipment. (5 nautical miles) and with rain falling at (b) Polarization. (1) The radio

(2) A wider proportional guidance the rate of 25 millimeters (1 inch} per hour frequency emissions from all ground
sector which exceeds the minimum for the additional 28 kilometers [15 nautical equipment must be nominally vertically
specified in § § 171.313 and 171.317. miles), polarized. Any horizontally polarized

(3) Precision DME, associated Ice Loading: Encased in 12.5 centimeters (½ radio frequency emission component
monitor, remote control and indicator inch) radial thickness of clear ice, from the ground equipment must notAntenna Radome De-Icing: Down to -6"C
equipment. {go'F) and wind up to 35 knots, have incorrectly coded angle

(4) VHF marker beacon (75 MHz), information such that the limits
associated monitor, remote control and (d) The transmitter frequencies of an specified in paragraphs (b)(2) and (3), of
indicator equipment. MLS must be in accordance with the this section are exceeded.

(5) The MLS signal format will frequency plan approved by the FAA. (2} Rotation of the receiving antenna
eccomodate additional functions (e.g., (e) The DME component listed in thirty degrees from the vertically
flare elevation) which may be included paragraph (a)(4) of this section must polarized position must not cause the
as desired. Remote controls for comply with the minimum standard guidance information to change by more
paragraphs (b) (1}, (2) and (3) of this performance requirements specified in than 40% of the allowable path following
se_ion must include as a minimum on/ Subpart G of this part. error applicable at that location.
off and reset capabilities, and may be {fJ The marker beacon components (3) All system accuracy limits must be
integrated in the same equipment, listed in paragraph (b)(4) of this section met with the receiving antenna up to

must comply with the minimum
(c) MLS around equipment must be thirty degrees from the vertically

designed to operate on a nominal 120/ standard performance requirements polarized position.
240 volt. 60 Hz, 3-wire single phase AC specified in Subpart H of this part. (c) Modulation Requi_ments. Each
power source and must meet the § 171.311 Signal format rsquirem_1_k function transmitter must be capable of
followingservice conditions: The signals radiated by the MLS must DPSK and continuous wave (CW)

(1) AC line parameters, DC voltage, conform to the signal format in which modulations of the RF carrier which
elevation and duty: angle guidance functions and data have the following characteristics:
120 VAC nominal value--102 V to 138V {±1 functions are transmitted sequentially (I) DPgK. The DPSK signal must have

Vl" on the same C-band frequency. Each the following characteristics:
240VAC nominal value--204 V to 276V (±2 function is identified by a unique digital bit rate IS.625KHz

V)" code which initializes the airborne bitlength " 64user..
logic "0" nophasetransition

60 Hz AC line frequency---57 Hz to 63 Hz receiver for proper processing. The logic"1" phasetransition
{±o,2 Hz)" signal format must meet the following phasetransition less thanlO_.sec.

24 VDC nominal value--g0 V to 30V (±0.25 minimum requirements: phase tolerance :t:10degrees
V)" (a) Frequency Assignment. The It is intended that the phase transition*Note.--Where discrete values of the

ground components (except DME/ be made without amplitude modulation.
above frequency or voltages are specified for Marker Beacon) must operate on a Figure 1 illustrates thephasetesting purposes, the tolerances given in
parentheses indicated by an asterisk apply to single frequency assignment or channel, characteristics of two logic "1" bits in
the test instruments used to measure these using time division multiplexing. These sequence. Control must be such that the
parameters, components must be capable of " time interval for phase transition does
Elevation--O to 3,0GOmeters (10.0_0 feet) operating on any one of the 200 channels not exceed 10p.sec andthe-phase rate of

above sea level spaced 300 KHz apart with center change is consistent with the
Duty. Continuous, unattended frequencies from 5031.0 MHz to 5090.7 requirements of paragraph (d) of this

section. The phase characteristic inside
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section. The phase characteristic inside than +_ 90 degrees from a linear (e) Synchronization, Synchronization
the transition region must be as linear as transition, between the azimuth and elevation
possible and in no case deviate more components is required and, in split-site

configurations, would normally be
- - accomplished by ]andline

j j interconnections. Synchronizationmonitoring must be provided to preclude

_" _ lf_ Transmission Rotes. Angle<

,,'J _ guidance and data signals must be
,_ o b'anamitted at the following avenge
,¢ _ 64 repetition rates:

i I\! III ,_ Aver*ge

',- 180- L ,, F_,o._ (Hem

= I.I.I l.l.l l.r.ond)

t'-"P'l NOTE:,__s ;_:;: :1
AipWO4Ch A_mu_ .......................................... 13 _ 0.5

.... H_ Rm &oWoeeh/_mum .................................. , 39 +_
1.5

'rIME iMICROSECONDS. _ • A_.oach Em,Jo_ ..................................... _s ± l.s
Beck/ucmJm...................................... _ s .,- 0.25

FIGURE 1. DP$K PHASE CHARACTERISTICS e_,_o,t=............................................. (:)
_The h_l_er rme Is mcOmmOndedfor _n _m_ 9

IIf_L_s with _ ONliltW _ two de_, It
ll_KP40dbll I1Oto¢ltl_llt lt_41_ Ivaliadll_lom O_41II_ _!

(2) CW. The CW pulse transmissions during the transmission time, the mean _, _ _ m _ _,_ _ _ rote ,s
and the CW angle transmissions" as may power density above a height of 600 , _ to sm¢ am _ T_, ;.b_ ?.
be required in the signal format of any meters (2000 feet) does not exceed
function must have characteristics such -100.5 dBW/m =for angle guidance and (g) Transmission Sequences.
that the requirements of paragraph (d) of -95.5 dBW/m =for data. as measured in Sequences of angle transmissions which
this section are met. 150 Y-J-Izbandwidth centered at a will generate the required repetition

(d) Radio Frequency S/sons] Spectrum. frequency of 840 ICHz or more from the rates are shown in Figures 2 and 3.
The transmitted signal must be such that assigned frequency, mu.mo cool ol0-1a-M
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{h) TDM Cycle. The time periods between angle transmission sequences must § 171.311(c){1)and must be transmitted
be varied so that exact repetitions do not occur within periods of less than 0.5 throughout the function coverage
second in order to protect against synchronous interference. One such combination volume.
of sequences _is shown in Figure 4 which forms a full multiplex cycle. Basic data
may be transnfitted during suitable open times within or between the sequences. T_mLE2.---F_EAMm.[T_,NG3.

_L"J'iJ_JL"iLIJI"
I , NSlmSa__

=1 =2 #1 #1 IS._
Eve_ M-_ T_e

r-- _1: _m , bet)
1 13 t| 2 n U S 111ms

L J Ca._ ,cqu_on (CW mmmmon) ..... 0 0
Rece_er ndenmce tsM oxle:

• Is_l ............................................. 13 0.832
r q FULL £YCL[ - 115 ms{MAXIMUM) wl _-1 ........................................... t4 0.S96

ks; .................................................. 15 0.960
I+,,,o .................................................. 16 1.024
k_l ....................................................17 ' 1.0e8

Functionidenti_al_n cmlL
NOTE= AngJe sequences are those Irom Figure 2 or 3. {Do nat mix sequences. L.................................................... is 1.1._

,, ............................................................ le 1_1s

FIGURE k. A COMPLETE FUNCTION MUTIPLEX CYCLE I. .................................................so 1.,?.so
k {seeT.ble31...................... 2s 1.344
I,+............................................ Z2 1.406

It} Function Formats (C, enen)l). Each angle function must contain the fo]lowin 8 +............................................. n 1,472h,.................................................... 24 1.536
elements: A preamble; sector signals; and a TO and FRO angle scan organized as E_ _mmU,.............................. Is 1.sos
shown in Figure 5a. Each.data function must contain a preamble and a data
transmission period organized as shown in Figure 5b. ,_,s to., t._;_-__, TI_o_ evem Idmeslot 4rodsit thil I_,

• sReterencetjrnsIo+_ syv_wonmmt_mlotIlllunc.
tm_ tmm_

i i • ,i

' ' I, I, I, k I,, I, I,

Ill ANGLE FUNCTION _roachaz_ ........... O 0 1 1 0 0 1

, High rate _Woach

' I I _.........................A4_pr_lcb eleval_on ......... 1 1 0 0 0 0 1

PREAMBLE DATA Backaztm._ ............... 1 0 0 1 0 0 1

Basic,*-te 2 .................... 1 1 0 ©
.... l_mc ,_.te 3 .................... I 1 0 0 0 ©

l)_r_¢.te4 ................... I 0 0 10 _ 0 ©_bl DATA Ftl)lll,,"3"lON eu,c o_a s .................... I I 0 o ©
Basicdllta 6 .................... 0 0 0 1 1 0 1
Basicd_l 7 .................... 1 1 1 0 0 1 C

FIGURE.% FUNCTION FORMAT Bas_s ..................I o + o 1 1 1

I]) Preamble Format, The transmitted (i) Disitol Codes. The coding used in
angleanddata functionsmustusethe the preamblefor receiver (2)Angle Function Formats. The
preamble format shown in Figure 6. This synchronization is a Barker code logic timing of the angle transmissions mustbe in accordance with Tables 4a, 4b,
format consists of a carrier acquisition 11101. Receiver timing is established on
period of unmodulated CW transmission the transition to the last bit (I_)of the and 5. The actual timing of the TO and
followed by a receiver synchronization code (see Table 2). The function FRO scans must be as required to meetthe accuracy requirements of §§ 171.313
code and a function identification code. identification codes must be as shown in and 171.317.
The preamble timing must be in Table 3. The last two bits (I,, and I_) of
accordance with Table 2. the code are parity bits obeying the {i)Preamble. Must be in accordance

FIGURE6.--PREAMBLEORGANIZATION equations: with requirements of §171.311(i)(1).

F,.mc. h+l.+l.+l,+l.+t.,ffiEven (ii) SectorSigna]s. In all azimuth
aye-hrs.. _o. l.+l.+l,.+l_=Even formats, sector signals must be

,_m _,tm transmitted to provide Morse Code
_, cue. (it) Data Modulation. The digital code identification, airborne antenna

c+o__,. o..__ _a +s _. portions of the preamble must be DPSK selection, and system test signals. These
modulated in accordance with signals are not required in the elevation

0001038C-13
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formats. In addition, if the signal from TABLE4b.--H,OHRA_ A_.'_"OSCHAZ,MU'rH 5rib less than the level of the left (right)
an installed ground component results in _o BACKAZJMUTHFU,V_r,oNT,M,NG clearance pulses within the left (right)
a valid indication in an area where no cleal"ance sector. The duration of each

_m,¢o, pulse measured at the half amplitudevalid guidance exists, OCI signals must _,, _,
be radiated as provided for in the signal ls._ I points must be 100 {±10) microseconds
format (see Tables 4a. 4b. and 5). The e_,* kH= ! re.. end the rise and fall times must be less
sector signals are defined as follows: _ [ (mmc- than 10 microseconds.

[A) Morse Code. DPSICtl;ansmissions _ , Nots.--If desired, two pulses may be
that will permit Morse Code facility ' sequentially transmitted in each OCI time
identification in the aircraft by a four _ .......................... - o slot. Where pulse pairs are used. the duration

corm _ ................. , _ l 1.so• of each pulse must be 45 (:/:5) microseconds
letter code starting with the letter "M" _ _ ............ m l
must be included in all azimuth _ o• ............................... s= i _i_o_ and the rise and fall times must be less thanLe, CO............................. _ .... 34, 2.1m 10microseconds.

functions. They must be transmitted and _ oa ........ ss, _.30, {D) System Test. Time slots arerepeatedatapproximatelyequal To.,_.......... m i 2.4._
TOmm.............. "...... ,o J _ , provided in Tables 4a and 4b to allow

intervals, not less than six times per _ ................................ radiation of TO and FRO test pulses.
minute, during which time the ground ,_ ,c_ po_ .....FRO,can,. ............................... Radiation of these pulses is not required.
subsystem is available for operational FROw ............... ..SaO however, since the characteristics of
use. When the transmissions of _he [,_ _ (,,,._m.) ............. 11.so these pulses have not yet been
ground subsystem are not available, the [_ _ _,_: _ _ _ .................... 11Joo standardized.
identification signal must be suppressed. ,T_ _o_ ._s _, ¢o, ,,_ mS_ ,m. (iii) Angle encoding. The encoding
The audible tone in the aircraft is ,TM ,c_., __ and_._on o, _ Io,,_ VRO,e_ tra,_.m_, w. _ upo. _. must be as follows:
started by setting the Morse Code bit to _ o_wo_t_., _Jm_, _o_. T_, _ ,_,•,_l_modm. _ ,can o_ ±,,_am- [A) General Azimuth and elevation
logic'T'and stoppedby a logic"0"{see w,m s_m _ _ _.m,_,_. ,,__ _- anglesareencoded by scanninga
Tables4aand 4b).The identification _ narrow beam between thelimitsofthe

code characteristicsmust conformtothe TAB_ 5.--_OACH ELEVAT_ Flee'noN proportionalcoveragesectorfirstinone
following: The dot must be between 0.13 TIMING direction (the "TO" scan) and then in
and 0.16 second in duration, and the the opposite direction (the "FRO" scan).
dash between 0.39 and 0.48 second. The ,,,,.,, m.._ Angular information must be encoded
duration between dots and/or dashes ms_,=.t. by the amount of time separation
must be one dot plus or minus 10%. The E_ _s.s2_.zl( between the beam centers of the TO and
duration between characters (letters} _ ' (m_. FRO scanning beam pulses. The TO andI
must not be less then three dots. _r,_. , o,_) FRO transmissions must be

(B) A/rborne Antenno Select/on. A _} I symmetrically disposed about the
signal for airborne antenna selection _ .................... o midscan point listed in Table 4a, 4b, 5,
shallbe transmittedasa "zero"DPSK ,_..o,_ ..............................._, _._00 and 7.The midscanpointand thecenter

signallastingfora six-bitperiod(See oc,....................................................._, _.7_s ofthetimeintervalbetween theTO andTO scan• ............................................. 29 I 1.856

Tables 4a and 4b). P,o_ .............................................................. _.,o_ FRO scan transmissions must coincide
_d._ oo_ ................................................ sam with • tolerance of ±10/_sec. Angular
FRO Iclm_ .................... ., SJ0_

TABLE4•.--APPROACHAZIMUTHFUNC'rioN end_ (,*_rr_).......................:.................. S._e coding must be linear with angle and
TIMING E_ _,_ _,.; _ _ (m)und)................... UO0 properly decoded using the formula:

_The l_'v,OuS ev_mt _,ne llm ends I_ thil time.
Event _ IdOl _The ICtu_ _ _ _ OI _ TO V_.m.w=_:' ,too FRO.,:in _._m.*_ .m _ .po. the @- {T.--t)where:

_t of .Ixoooction_lguidanceprov_led. The t,me _ots
15625 prov_ will eccommodate• mlximum _ of -1,6 de-

Evem kttz

(._. _u_ _;Sequ_,_em_Sc__ mu_N O0ml_ai_ @=Receiveral_e in degrees
pus.. V--Scan velocity in degrees per microsecond
m.,.- _'_ [C) OCI. Where OCI pulses are used, T.=,Time separation in microseconds
_) they must be: (1) Creater than any between TO and FRO beam centers

P,..._o,........................................... 0 o guidance signal in the OCl sector, (2) at corresponding to zero degrees.
Mo_ cod...... _ _.e0o least 5dB less than the level of the t=Time separation in microseconds betweenA,,wn_ ...... _ _._4

OCl............................................... 32 zo4e scanning beam within the proportional TO and FRO beam centers
Le. OCl......................................................._4 a_m 8uidance sector;, and [3} for azimuth The timin8 requirements are liated in TableR_g_OCI................................................... _ 2.304
Tom, _ _._ functions with clearance signals, at least _ and illustrated in Figure 7.

To.............. tt.......................................................................... S."_0 TABLE 6.--ANGLE SCAN TZM_ CONSTAN'_ °
MKIscanpont .................................................... S.0_0

w• tan'-................. __._._ s._owoio_ ............................ M_

E. ,.nc_ (.,,tx)m.)...........................I...-.::I,s., _))
15.M8 Fun¢liOn vekm • T,
1S.900.............I

' The peeviousevmtl _ slotends It this time.
=The scluul commen_m_mtand completion of the TO A_xoach _ ........... 13.000 6.800 0.02 7,972 600 13.128

and FRO scan trm_missiom_m'e d_pe_nde_ua _e •mozml Highrate N)proac_I_1_llh__ S,000 4.800 .0_ 6,972 600 9,128
ofpropoMionalSUidanceprovided. The time mlotsprovkJed Apl_"o4c_elevlbOn ............................ S,500 $,,350 .I_ _,Sll 400 NA
will ac¢on_r)d_te • maximum t_-.anof"=:S2 de_rees.Scan Back_ .............. S,000 4,800 .02 5,S72 600 S.12E
timin8 must be _ompalible with accuracy I'equirementu.

IIILLING COOK 4eIO-tS-M
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SIGI_AL FOP_IAT

TI1.-_SLOTS:

PgEAMBLE
- -.,

_ SECTOR SIGNALS

"TO" ANGLE SCAN

_ "FRO" ANGLE SCAN

PAUSE TIME

GUARD TIME iil_rOoP "FRO"
• .. PULSE PULSE

TEST

PULSE _ PULSE

"TO" "FRO"

t

,_ , Tt

"J Tm

REF ICAN
TIME MIDPOINT

FIGURE 7. AZIMUTH ANGLE SCAN TIMING (NOT TO SCALE)

BILLING COOE 4910-13_
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(B}Azimuth An$le F_coding. The from the horizonal plane containing the clearance guidance sector, the
adiation from azimuth equipment must antenna phase center, positive angles transmitted fly right clearance pulses
roduce a beam that scans from are above the horizontal and zero angle must exceed the transmitted fly left
egative to positive azimuth angles and is along the horizontal, clearance pulses by more than 15 dB
len scans back through the (iv) Clearance Guidance. The timing and must exceed the sidelobes of the
roportional coverage sector. The of the clearance pulses must be in scanning beam signal by at least 5 dB.
ntenna has a narrow beam in the plane accordance with figure 8. For azimuth The fly right clearance pulses must be at
f the scan direction and a broad beam elements with proportional coverage of least 5 dB below the scanning beam
1the orthogonal plane which fills the less than ±40 degrees, clearance leval at the scanning beam positive
ertica! coverage. Increasing positive guidance information must be provided angle scan Hmit.The converse applies to
ngles must be seen as a clockwise by transmitting pulses in a TO and FRO the fly left clearance guidance sector.
otation when viewed from above. Zero format adjacent to the stop/start times Clearance guidance pulses must be at
ngle must be defined along the of the scanning beam signal. The fly least 5 dBgreater than any other signal
nidpoint of the proportional sector, rightclearance pulses must represent in the appropriate clearance sector.

positive angles and the fly left clearance Optionally, clearance guidance may be
(C) Elevo/ion Angle Encoding. The pulses must represent negative angles, provided by scanning throughout the

•adiation from elevation equipment must The duration of each clearance pulse approach guidance sector. For angles
)roduce a beam which scans from the must be 50 microseconds with a outside the approach azimuth
_orizonup to the highest elevation _/ngie tolerance of "+'5microseconds. The proportional coverage limits as set in
lnd then scans back down to the transmitter switching time between the Basic Data Word One, proper decode
_orizon. The antenna has a narrow clearance pulses and the scanning beam and display of clearance guidance must
_eam in the plane of the scan direction transmissions must not exceed X0 occur to the Hmits of the guidance
and a broad beam in the orthogunul microseconds. The rise time at the edge region.
plane which fills the horizontal of each clearance pulse must be less m.u,m co_ mm-ls-m
coverage. Elevation angles are defined than 10 microseconds. In the right
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(3} Data Function Format, Basic data antenna to runway landing threshold. . antenna phase center and a vertical

words provide equipment (2} Approach azimuth proportional plane containing runway centerline.
characteristics and certain siting coverage limit must.represent the limit "{12) DME channel must represent the
information. Basic data words must be of the sector in which proportional .DME channel associated with the
transmitted from an antenna located at approach azimuth guidance is provided, selected MLS channel.

the approach azimuth or back azimuth (3} Ground equipment performance (13} Approach azimuth antenna offset
site which provides coverage throughout level must represent the operational must represent the minimum distance
the appropriate sector. Data function status of the equipment in use. The between the approach azimuth antenna
timing must be in accordance with Table exact use of this basic data item is not phase center and a vertical plane

containing runway centerline.
7 as follows: yet defined. (14) M.LS ground equipment

TABLE7.--BASICDATAFUI_"TIONTIMING (4} Approach elevation antenna height identification must represent the last 3
must represent the height of the characters of the system identification

E_ _ _ot elevation antenna phase center relative specified in § 171.311(i)(2). The
_" ":' to the height of the MLS datum point, characters must be encoded in

_5,_ ] (5} Approach elevation antenna offset accordance with the 5-unit code of the
Event kHz , Tram

' (.j_. must represent the minimum distance International Telegraph Alphabet No. 2.
_" ' _) Even character parity must also be_r.,m-, between the elevation antenna phase

I center and a vertical plane containing provided.

_a_ .................................................... o the runway centerline. Note.--Reatriction of data content to alpha
o.t.n.s._o_ (t_t_,,,-_.t.................. _s _ tcvo (6) Back azimuth next function must characters eliminates the need for
Pantyr,_sm,_on (t_tsJ,,--t.}................ ,_, 2.7_ indicate that the next function to be transmission of sisnal numbers 29 and 30E_ function (mmocne) ............................... ,m, 2.000

E_ g_ _; _-_ _ (o_u_ .................... s._0o transmitted will be back azimuth, designat/n8 letters and figures.

.The_._ event_. ¢o_,,m at_. _.' (7} Minimum glidepath must represent (15) Back azimuth antenna distance
the minimum glidepath as defined, must represent the horizontal distance

(i) Preamble. Must be in accordance (8) Beamwidth must represent, for a measured parellel to the runway
with requirements of § 171.3110)0). particular function, the antenna centerline from the back azimuth

(ii) Data Transmissions. Basic data beamwidth as defined to the nearest antenna phase center to the back
must be transmitted using DPSK least significant bit provided for in the azimuth reference datum.
modulation. The content and repetition data word. (16) Back azimuth proportional
rate of each basic data word must be in (9) Approach azimuth guidance alert coverage limit must represent the limit
accordance with Table 8. For data must represent the elevation angle in the of the sector in which proportional back
containing digital information, binary specified azimuth sector below which azimuth guidance is provided.
number I must represent the lower guidance is unreliable or unsafe. A (17) DlVIEstatus must represent the
range limit with increments in binary binary code "0" on this message element operational status of the equipment inuse.
steps to the upper range limit shown in must indicate that all approach azimuth (18) DME or DME/P must represent
Table 8. angles in a particular sector are usable, whether the equipment in use is

(j) Basic Data Ward Requirement. (10) DME distance must represent the conventional or precision DME.
Specific basic data word requirements distance measured parallel to the (19) lolLS datum point to threshold
are as follows: runway centerline from the DME distance must represent the distance

(1) Approach azimuth to threshold antenna phase center to the 1_ datum measured along the runway centerline
distance must represent the distance point, from the MLS datum point to the runway
measured parallel to the runway (11) DME offset must represent the threshold.
centerline from the approach azimuth minimum distance between the DME sa.u_ coot 4sle-1_.M
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§ 171.313 AzimuthI_rfolqfl_nce (2) Vertically between: originating at the azimuthground
r_luir_1_nts. (i) A conicalsurface originating 2.5 equipment antenna inclined at 20

This section prescribes the meters (8 feet) above the runway degrees above the horizontal up to a
performance requirements for the centerline at threshold inclined at 0.9 height of 600 meters (2.000 feet). This
azimuth equi]_ment of the MLS as degree above the horizontal, and requirement does not apply to azimuth
follows: (it) A conical surface originating at the offset installations.

(a) ApprooclaAzimuth CoveroBe azimuthgroundequipmentantenna (4)Within the approachazimuth
incJined at 15 degrees above the coverage sector defined in paragraph (e)

Requirements. The approach azimuth horizontal to a height of 6,000 meters (I), (2) and (3) of this section, the power
equipment must provide guidance (20,000 feet), densities must not be less than those
information in at least the following (iii) Where intervening obstacles shown in Table 9 but the equipment
volume of space (see Figure 9). penetrate the lower surface, coverage design must also allow for.

(I) Horizontally within a sector plus need be provided only to the minimum (i) Transmitter power degradation
or minus 40 degrees about the runway line of sight, from normal by -1.5 clB:
centerline originatinKet the datum point (3) Runway region. (ii) Rain loss of -2.2 dB at the

longitudinal coverage extremes,
and extending in the direction of the (i) Proportional guidance horizontally (b)S/tin8 lLequ/rements. Theapproach to 20 nautical miles from the within a sector 45 meters (120 feet) each
runway threshold. The minimum side of the runway centerline beginning approach azimuth antenna system must,exceptas allowed in paragraph (c) of
proportional guidance sector must be at the stop end and extending parallel this section:
plus or minus 10 degrees about the with the runway centerline in the (1) Be located on the extension of the
runway centerline. Clearance signals direction of the approach to join the centerline of the runway beyond the
must be used to provide the balance of approach re, on. This requirement does stop end;
the required coverage, where the not apply to azimuth offset installations. (2) Be adjusted so that the zero degree
proportional sector is less then plus or (it) Vertically between e horizontal azimuth plane will be e vertical plane
minus 40 degrees. When intervening surface which is 2.5 meters (8 feet) which contains the centerline of the
obstacles prevent full coverage, the above the farthest point of runway runway served;
_40° guidance sector can be reduced as" centerline which is in line of sight of the
required, azimuth antenna, and, a conical surface _ cool wlo-ls.4,
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TABLE9.--AZIMtrrH POWERDENSITY the runway threshold along the encoded by the scanning beam at any
REOUIREMENTS(dBW/m=) extended runway centerline at the lower point within the proportional covera._e

coverage limit is the lesser of either 2 sector must not vary more than "+0.07
' J _,,_-,,at_=..,,,#_ times the value specified at the degree over the range of service

I Ic_,_- 1 (_) approach reference datum or 0.3 conditions specified in Q171.209(d)F=_,on I:)PSKt=_°el 1_ t 2' i s-
i - i_ i I i degrees. The CMN limits expressed in without the use of internal
I _ r angular terms at 10 nautical miles from environmental controls. Multipath

a_xoac, r -ms ! I ! -s2 the reference datum along the extended effects are excluded from this
at,math ............f . -Se -U -955 U

_. ,.,e [ t runway centerline is 1.3 times the value requirement.

•.,_, ............ us i -u -as ! -as ! -see specified at the approach reference (2} Beam pointing errors. The azimuth
B4mkat,rap1,.......I -81 I -98 i -79.5 I -77 ' -735 datum or 0.1 degree, whichever is less._ i angle as encoded by the scanning beam

OiI With azimuth an$1e.The system at any point within "*-0.5 degree of the
{3} Have the minimum height PFE limit and PFN limit, expressed in zero degree azimuth must not deviate

necessary to comply with the coverage angular terms at plus or minus 40 from the true azimuth angle at that point
requirementsprescribedinparagraph degreesazimuthangleis1.5timesthe by more than ___0.05degree.Multipath
(a)ofthissection; t. valueon theextendedrunway and drifteffectsareexcludedfrom this

{4)Be locatedata distancefrom the centerlineatthesame distancefrom the requirement.
stopend oftherunway thatisconsistent approachreferencedatum.The CMN
with safe obstruction clearance limit, expressed in angular terms at plus (3} Antenna alignment. The antenna
practices; or minus 40 degrees azimuth angle is 1.3 must be equipped with suitable optical,

{5) Not obscure any light of an times the value on the extended runway electrical or mechanical means or any
approach lighting system; and centerline at the same distance from the combination of the three, to bring the

{6} Be installed on frangible mounts or approach reference datum, zero degree azimuth radial into
beyond the 300 meter (1,000 feet} light (iii} With elevation angle. The system coincidence with the approach reference
bar. PFE and PFN limit, do not degrade from datum with a maximum error of 0.02

{c} On runways where limited terrain the lower coverage limit up to an degree. Additionally. the azimuth
prevents the azimuth antenna from elevation angle of 9 degrees. The system antenna bias adjustment must be
being positioned on the runway PFE limit or PFN limit expressed in electronically steerable at least to the
centerline extended, and the cost of the angular terms at an elevation angle of 15 monitor limits in steps not greater than
land fill or a tall tower antenna support degrees from the approach azimuth 0.01 degree,

is prohibitive, the azimuth antenna may antenna phase center is 2 times the (4} Antenna farfie/dpotterns in thebe offset. In an offset azimuth antenna is value permitted below 9 degrees at the
.sed, the criteria in Subpart C of Part 97 same distance from the approach plane of scan. On boresight, the azimuth
{TERPS} of this chapter is applicable, reference datum and the same azimuth antenna mainlobe pattern must conform
Incorporated by reference is United angle. The CMN limit does not degrade to Figure 10, and the beamwidth must besuch that. in the installed environment.
States Standard for Terminal Instrument with elevation angle.
Procedures {TERPS}. FAR Handbook {2} The system and ground subsystem no significant lateral reflections of the
AOP 8260.3 through change 3. dated accuracies shown in Table 10 are to be mainlobe exist along the approach
June 3, 1980. which prescribes demonstrated at commissioning as course. In any case the beamwidth must
standardized methods for use in maximum error limits. Subsequent to not exceed three degrees. Anywhere
designing instrument flight procedures, commissioning, the accuracies are within coverage the -3 dB width of the
it is available from the National considered.to be the 95% probability antenna mainiobe, while scanning

normally, must not be less than 25
Technical Information Service, 5285 Port limits, microseconds (0.5 degree) or greater
Royal Road, Springfield, Virginia 22161
and alsoavailableforinspectionatthe TABLE10.--APPRO_"HAZIMUTHACCURACIES than250microseconds(5degrees}.Theantennamainlobemay be allowedto
Office of the Federal Register AVTHEAPPROACHREFERE_'IEDATUM ' broaden from the value at boresight by aInformation Center, Room 8301, 1100 L
Street, N.W.. Washington, D.C. 20408. _ _ '_'=;-- factor of 1/cos 4,, where _ is the angle off.... boresight. The sidelobe levels must be
(d)Antenna coordinates.The e_ _ _ _ _t_o¢_,

scanning beams transmitted by the m_sys,_. Ms_.e___mas follows:
approach azimuth equipment within _e .............. ±2oft,= • _o,.' ............, _--o.o_7 (i) Dynamic s/de/abe levels. With the
:t:40°ofthecenterlinemay be either _s.,m) antennascanningnormally,thedynamic
conical or planar, cu_..............I -+,as,. _-0.o3o.............i _-o.o_s sidelobe level that is detected by a, t3._n_'_. I
(elApproach azimuthaccuracy. __ ......... receiver atany point withinthe
(I}The systemand subsystem _s: proportionalcoveragesectormust be

,_ _..,__ soa,=,,,_mo _ ==,_,_,tdown atleastlOdB fromthepeak oftheaccuraciesshown inTable I0 and the =,__om_,_ es_==
'The syslem I=FN _ _ not _¢_¢t -_S.S main beam. Outside the coverage sector,associated notes are required at the _ (-s 0eel)

approach reference datum. From this =_ e_,,=_,, _ e,,o,_,_, _ e=c_ 0,=_. the radiation from the scanning beam• TC'lesyslem COnt_otmotion_ mt_t riot exceed 0.1".

point accuracy degradations must not • _. _ =,_ _ =,o_ .,e _,o_o__ antenna must be of such a nature that
exceed the following limits: ,,o,,,_ o,w receiver warnings will not be removed

(i} With distance. The system PFE {f) Approach azimuth antenna or suitable OCl signals must be
limit and PFN limit, expressed in characteristics are as follows: provided.
angular terms at 20 nautical milesfrom {1)Drift.Any azimuthangleas B,LU_ COrnS_,O-_=..U
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{it)Effective sidelobe levels. With the horizontal up to a height of e00 meters {J}Back azimuth accuracy. The
antenna scanning normally, the sidelobe |2000 feet), requirements specified in § 171.313{e)
levels in the plane of scan must be such {3) Vertically in the back azimuth apply except for the degradation
that, in the installed environment, errors region between: allowance which must not exceed the
contributed l_ sldelobe reflections will {i) A conical surface originatin8 2.5 following:
not exceed the angular equivalent of 9 meters {8feet) above the runway stop (1] With distance. The system PFE
feet at the approach reference datum _ end, inclined at 0.9 degree above the limit and PFN limit, expressed in
over the required range of aircraft horizontal, and, angular terms at the maximum range
approach speeds. {it) A conical surface originating at the and lower limit of coverage along the

{5)Antenna far field pottem in the missed approach azimuth ground extended runway centerline is the lesser
vertica/plane. The azimuth antenna free equipment antenna, inclined at 15 of either 2 times the value specified at
space radiation pattern below the degrees above the horizontal up to a the back azimuth reference datum or 0.6
horizon must have a slope of at least height of 1500 meters (S000 feet), degree. The CMN limit, expressed in
- 8dB/degree at the horizon and all (i/i) Where obstacles penetrate the angular terms at 7.5 nautical miles from
sidelobes below the.horizon must be at lower coverage limits, coverage need be the runway stop end along the extended
least 13 dB below thb pattern peak, The provided only to minimum line of sight, runway centerline is 1.3 times the value
antenna radiation pattern above the {4) Within the back azimuth coverage specified at the back azimuth reference
horizon must satisfy both the system sector defined in paragraph {g) (1), (2), datum.
coveragerequirementsand thespurious and (3)ofthissection,thepower (2)Withazimuthangle."/'hesystem
radiationrequirement, densitiesmustnotbelessthanthose PIE limitand PFN limit,expressedin

(6) Data antenna. The data antenna shown in table 9, but the equipment angular terms at plus or minus 20 degree
must have horizontal and vertical design must also allow for:. azimuth angle is 1.5 times the value on
patterns as required for its function. (i) Transmitter power degradation the extended runway centerline at the(g)Back azimuth coverage from normalby -1.5 dB. samedistancefrom the back azimuth
requirements. The back azimuth {it)Rain loss of --2.2 dB at the reference datum, The CMN limit,
equipment where used must provide longitudinal coverage extremes, expressed in angular terms at plus or
guidance information in at least the [h) Back azimuth siting, The back minus 20 degrees azimuth angle is 1.3
following volume of space {see Figure azimuth equipment antenna must: times the value on the extended runway
11): (I)Normally be located on the centerline at the same distance from the

(1) Horizontally within a sector plus extension of the runway centerline at back azimuth reference datum.
orminus20degreesa_outtherunway thethresholdend;
centerline originating at the back (2}Be adjusted so that the vertical {3) With elevation angle. The system
azimuth ground equipment antenna and plane containing the zero degree course PFElimit and PFN limit do not degrade
extending in the direction of the missed line contains the back azimuth reference from the lower coverage limit up to an
approach at least to 5 nautical miles datum; elevation angle of 9 degrees. The system
from the runway stop end. The minimum (3}Have minimum height necessary to PFElimit or PFN limit expressed in
proportional guidance sector must be comply with the course requirements angular terms at an elevation angle of 15
-*-10degrees about the runway prescribed in paragraph {g)of this degrees from the back azimuth antenna
centerline.Clearancesignalsmustbe section; phasecenteris2timesthevalue
usedtoprovidethebalanceofthe {4)Be locatedatadistancefromthe permittedbelow9degreesatthesame
requiredcoveragewherethe thresholdendthatisconsistentwith distancefromthebackazimuth
proportionalsectorislessthan"+20 safeobstructionclearancepractices; referencedatumandthesameazimuth
degrees. (5}Notobstructanylightofan angle.The CMN limitdoesnotdegrade
{2}Verticallyintherunwayregion approachlightingsystem;and withelevationangle.

between: (6}Beinstalledonfrangiblemountsor {k)Backazimuthantenna
{i}A horizontalsurface2.5meters(8 beyondthe300meter{1,000feet)light characteristics.The requirements

feet}abovethefarthestpointofrunway bar. specifiedin§171.313(f}apply.
centerline which is in line of sightof the [i) Back azimuth antermocoordinates. {l) Scanning "conventions.Figure12
azimuthantenna, and, The scanningbeamstransmittedby the showsthe approachazimuth and back

{it)A conical surface originating at the back azimuth equipment may be either azimuth scanning conventions.
azimuthgroundequipmentantenna -conicalorplanar, mU.,.GCOVZ4S_O-1_.m
inc]inedat20de_reesabovethe '
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§ 171.11S Azimuth monlto¢ aystem TABLE11..--S_L FORMATTIMING . (it) A conical surface originating at the
mqulrsnumts. TOtFJ_U_EJ_-Cocv_nued datum point and inclined 0.9 degree

(a) The approach azimuth or back i

azimuth monitor system must cause the _ _ mm I _ _e_sam " above the horizontal and,
(iii) A conical surface originating at

radiation to cease and a warning must _ ,_ tm_ _. I_ _ ,ow _ the datum point and inclined at 7.5
be provided at the designated control m, ,ov._ [ w._ degrees above the horizontal up to a
point if any of the following conditions height of 6000 meters (20,000 feet).
persist for longer than the periods _ Where the physical characteristics of
specified: -= -. _=.__r =_=__-_ the approach region prevent the

(1) There is a change in the ground (b) The period during which erroneous achievement of the standards under
equipment contribution to the mean guidance information is radiated must paragraph (a) (1), (Z), and (3) of this
course error component such that the not exceed the periods specified in section, guidance need not be provided
path following error at the reference § 171.315(a}. ff the fault is not cleared below a conical surface originating at
datum or in the direction of any azimuth within the time showed, the ground the elevation antenna and inclined 0.9
radial, exceeds the limits specified in equipment must be shutdown. After degree above the line of sight.
§ 171.313(e)(1} or § 1TI.313(j) for 8 period shutdown, no attempt must be made to (4) Within the elevation coverage
of more than one second, restore service until a period of 20 sector defined in paragraph (a) (1). (2}.

(2} There is a reduction in the radiated seconds has elapsed, and (3) of this section, the power
power to a level not less than that densities must not be less than those
specified in § .171.313(a)(4) or § 171.317 Approach elevation shown in Table 12, but the equipment
§ 171.313(g)(4) for a period of more than I_rformance requbsr',_ntL design must also allow for:
one second. This section prescribes the (i) Transmitter power degradation

{3) There is an error in the preamble performance requirements for the from normal by - 1.5 dB.
DPSK transmissions which occurs more elevation equipment components of the (it) Rain loss of -2.2 dB at the
than once in any one second period. MLS as follows: coverage extremes.

(a) Elevation coverage requirements. (b) Elevation siting requirements. The
(4) The timing standards specified in The approach elevation facility must . elevation antenna system must:

Table 11 are exceeded for a period of provide proportional guidance (1) Be located within 150 meters (500
more than one second, information in at least the following feet) of runway centerline.

(5] There is an error in the time volume of space (see Figure 13): {2) Be located near runway threshold
division multiplex synchronization of a (1) Laterally within a sector such that the minimum giidepath planar
particular azimuth function such that the originating at the datum point which is angle with respect to the antenna phase
requirement specified in § 171.311(e) is at least equal to the proportional center and the horizontal plane crosses
not satisfied and if this condition guidance sector provided by the runway threshold at a height between 15
persists for more than one second, approach azimuth ground equipment, and 18 meters (50 and 60 feet).

(6) A failure of the monitor is (2) Longitudinally from 75 meters (250 (i) For STOL operations using
detected, feet) from the datum point to 20 nautical minimum glidepaths of greater than 4°,

miles from threshold in the direction of this height may be as low as 12 meters
TABLE 11 .--SIGNAL FORMAT TIMING the approach. [35 feet).

TOLERANCES (3) Vertically within the sector scutm coo_4sm-I:_-t,
bounded by:

s_., fo_at _._ T._ _ (i) A surface which is the locus of
c_,,.nc==_ oclw,_,,s......As=_._.¢±z ,.e_ points 2.5 meters (8 feet} above the
DPSK_masetrans.tlons............ As =p_.___=_,_.c. runway surface;
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approach reference datum the system lowest operationally required glidepath
(3}Satisfy obstacle clearance criteria PFElimit. PFN limit and CMN limit to the trueglidepath angle with a

specified in Subpart C of Part97 of this expressed in angular terms is allowed to maximum error of 0.O1degree.
chapter, degrade linearly such that at an Adclitionally, the elevation antenna bias

(c) Antenna coordinates. The scannin8 elevation angle of 15 degrees the limit is adjustment must be electronically
-beams transmitted by the elevation 2 times the value specified at the steerable at least to the monitor limits in
subsystem must be conical, reference datum. In no case will the steps not greater than 0.005 degree.

TABLE12.--ELEVATIONPOWERDENSffY _ directly abovethe referencedatum (4)Antenna [ar fieldpotterns in the
- exceed plus or minus 0.07 degree. For plane of scan. On the lowest

ReOUmEMeNTS(dBW/mz) otherregionsof coveragewithin the operationallyrequiredglidepath,the

I _ _ (_s) angular sector from an elevation angle antenna mainlobe pattern must conform( equivalent to the minimum glidepath up to Figure 10. and the beamwidth must be

1. _" to the maximum angle of proportional such that in the installed environment.
-m.s -as.0 -as0 coverage the degradations with distance no significant ground reflections of the

and azimuth angle specified in mainlobe exisL In any case, the
TAmE13.--ELEvATZONACCUI_,_eSATTHe paragraph (d)(1) (i) and (ii) of this beamwidth must not exceed 2 degrees.

A_mo_c_ R_'Es_e_C_OA'rUM section apply. The antenna mainlobe may be allowed
(iv} For elevation angles below t0 to broaden from the value at boresight

percent of the minimum 81idepath and by a factor of l/cos 4'. where _ is the
c_,_s'_ down to the limit of coverage and at the angle off boresight. Anywhere within

_. _ _ _- locus of points directly below the coverage, the 3 dB width of the antenna
' approach reference datum the system mainlobe, while scanning normally,

.m PFE limit, the PFN limit and the CMN must not be less than 25 microseconds
limit expressed in angular terms, is (0.5 degree} or greater than 250

_vE.............. ±_o_, _o._,.. ,o.o_ o.o_7 aUowed to increase linearly to 6 times:_ .......... ±._ _ (o._,)...... o.oeo o.o,c microseconds(5 degrees).The sidelobe
the value at the approach reference levels must be as follows;

' _ _ '=J_'_¢" "_°_'_'vo,,_ . datum. For other re_,jous of coverage_m (_, _e ,_e_, to (i) Dynamic sidelobe levels. With the_,on ,,sumGdlSme_ (SO_._)_ _ within theangular sectorfrom an
meows feet) antenna _ eenm,

_,_ g_._ (,o antenna scanning normally, the dynamicm._._I_o| f_ _ _ eo_ elevation angle equivalent to 60 percent sidelobe levels that is detected by a
o,J,,_._ e_,rt_ s--_. mo_m .,_.a of the minimum glidepath value, and receiver at any point within the

No,m _ _ _ _ _ ,_ down to the limit of coverage, the• _._ _ proportional coveragesector must be
, r_ _m PFN_ _ no,_ ±0._ degradations with distance and azimuth down at least 10 dB from the peak of themece¢(I.3 feet).
._..,_ _m .,_ oo_0o_ _on0t_._We,. angle specified in paragraph (d)(1) (i) mainlobe. Outside the proportional_ ._., not._ ±o_ _ _I,o_0. and (ii) of this section apply. In no case
•_. _ _ _ .,m ,,. _ ,of will the PIE be allowed to exceed 0.8 coverage sector, the radiation from the

,_,o_soo_o_. degree, or the CMN be allowed to scanning beam antenna must be of such
(d) Elevation accuracy. (1) The exceed 0.4 degree, a nature that receiver warnings will not

accuracies shown in Table 13 ae (2) The system and 8round subsystem be removed or a suitable OCt signal
required at the approach reference accuracies shown in Table 13 are to be must be provided.
datum. From this point, the degradation demonstrated at commissioning as (ii) Effective side/abe levels, With the
limits must not exceed the following: maximum error limits. Subsequent to antenna scanning normally, the sidelobe

(i) With distance-The system PIE commissioning, the accuracies are to be levels in the plane of scan must be such
limit and PFN limit, expressed in considered at 95_ probability limits, that, when reflected from the ground, the
angular terms at 20 nautical miles from (e) Elevation antenna chacteristice are resultant angular errors along any
the runway threshold on the minimum as follows: 81idepath do not exceed 0.0g degree.
glidepath is 0.2degree.The CMN limit, (1)Drill Any elevationangle as (5)Antenna fm'fieldpattern in the
expressed in angular terms at 10 encoded by the scanning beam at any _orizontalplone. The horizontal pattern
nautical miles from the reference datum point within the coverage sector must of the antenna must gradually
on the minimum glidepath ts 1.3 times not vary more than 0.04 degree over the deemphas/ze the signal away from
the value specified at the approach range of service conditions specified in antenna bores/ght. Typically, the
reference datum. § 1TI.309(d) without the use of internal horizontal pattern should be reduced by

(ii) With azimut_ angle-The system environmental controis. Multipath at least 3 dB at 20 degrees off boresight
PIE limit and PFN limit expressed in effects are excluded from this and by at least 6 dB at 40 degreee off
angular terms at plus or minus 40 requirements, boresi_t. Depending on the actual
degrees azimuth angle is 1.3 times the (2}Beam pointi_g en.ors. The mu/tipath conditions, the horizontal
value on the extended runway elevation angle as encoded by tha " radiation patterns may require more or
centerline at the same distance from the scanning beam at any point within the less deemphasis.
approach reference datum. The CMN coverage sector must not deviate from (6) D_ta antenna. The data antenna
limit, expressed in angular terms at plus the true elevation angle at that point by must have horizontal and vertical
or minus 40 degrees azimuth angle is 1,8 more than ±0.04 degreefor elevation patterns as required for its function.
times the value on the extended runway angles from 2.5"to 3.5".Above 3.5".
centerline at the same distance from the these errors may linearly increase to § 171.319 Approach _evation _oMto¢
approachreferencedatum. -'-0.1degreeat 7.5".Multipathand drift systamrequimn_mte,

(iii) With elevationang]e_For effectsare excludedf_omthis (a) The monitorsystemmustactto
elevationanglesabovethe minimum requirements, ensurethat any of the following
glidepath or 3 degrees, whichever is less (3) Antenna allgnment The antenna conditions do not persist fo_ longer than
and up to the maximum of the must be equipped with suitable optical the periods specified when:
proportional guidance coverage and at electrical, or mechanical means or any (1) There is a change in the ground
the locus of points directly above the combination of the three, to align the component contribution to the mean
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81idepeth errorcomponent such that the Aeronautical Telecommunications, Vol. trickle charge must be supplied to
path following error on any 8lidepath I of Annex 10 to ICAO. recharge the batteries during the period
exceeds the limits specified in | 171.317 of available primary power. Upon loss
(d) for a period of more than one second. | 171.323 FJ_ication _ instillation and subsequent restoration of power,requirements.{2) There is a reduction in the radiated the battery must be restored to full
power to a level not less than that (a) The MLS facility must be charge within 24 hours. When primary
specified in § 171.317(a)(4)for a period permanent and must be located, power is applied, the state of the battery
of more than one second, constructed, and installed in accordance charge must not affect the operation of

(3) There is an error in the preamble with best commercial engineering the M/.S ground station. The battery
DPSK transmissions which occurs more practices, using applicable electric and must allow continuation of normal
than once in any one second period, safety codes and Federal operation of the MLS facility for at least

(4) The timing standards specified in Communications Comm/ssion (FCC) 2 hours without the use of additional
Table 11 are exceeded for a period of licensing requirements and siting sources of power. When the system is
more than one second, requirements of §§ 171.313 (b) and operating from the battery supply

|5) There is an error in the time 171.317(b).
division multiplex synchronization of a (b) The MLS facility components must without prime power, the radome de-
particular elevation function such that utilize solid state technology except that icers and the environmental system
the requirement specified in § 171.311(e) traveling wave tube amplifiers (TWTA) need not operate. The equipment must
is not satisfied and this condition maybe used. A maximum level of meet all specification requirements with
persists for more than one second, common modularity must be provided or without batteries installed.

(6) A failure of the monitor is along with diagnostics to facilitate (h) There must be a means fordetermining, from the ground, thedetected, maintenance and troubleshooting.
(b) The period during which erroneous (c) An approved monitoring capabillty performance of the system including

guidance information is radiated must must be provided which indicates the antenna, both initially and periodically.
not exceed the periods specified in status of the equipment at the site and at (i) The facility must have, or be
|171.319(a). If the fault is not cleared a remotely located maintenance area, supplemented by l_ound, air or lundline
within the time allowed, radiation shall with monitor capability that provides commurdcations services. At facilities
cease. After shutdown, no attempt must prealarm of impending system failures, within or immediately adjacent to air
be made to restore service until a period This monitoring feature must be capable traffic control areas, that are intended
of 20 seconds has elapsed, of transmitting the status and prealarm for use as instrument approach aids for

over standard phone lines to a remote an airport, there must be ground air
| 171.321 DMEand markerbeacon location. In the event the sponsor communications or reliable
performancersqulr_n_eet_ requests the FAA to assume ownership communications (at least a landline

(a) The DME equipment must meet the of the facility, the mon|toring feature telephone) from the a/rport to the
performance requirements prescribed in must also be capable of interfacing with nearest FAA air traffic control or
Subpert C of this part. This subpert FAA remote monitoring requirements, communication facility, Compliance
imposes requirements that performance This requirement may be complied with with this paragraph need not be shown
features must comply with International by the addition of optional software at airports where an adjacent FAA
Standards and Recommended Practices, and/or hardware in space provided in facility can communicate with aircraft
Aeronautical Telecommunications, Vol. the original equipment, on the ground at the airport and during
] of Annex 10 to ICAO. In addition, this (d) The mean correct/re maintenance the entire proposed ir:trument approach
equipment must be sited near the time of the MLS equipment must be procedure. In addition, at low traffic
azimuth antenna site and adjusted such equal to or less than 0.5 hours with a density airports within or immediately
that zero range is at the DME antenna, maximum corrective maintenance Ume adjacent to air traffic control zones or
Incorporated by reference is not to exceed 1.5 hours. This measure areas, and where extensive delays are
International Standards and applies to correction of unscheduled not a factor, the requirements of this
Recommended Practices, Aeronautical failures of the monitor, transmitter and paragraph may be reduced to reliable
Telecommunications, Volume I of associated antenna assemblies, limited communications from the airport to the
Annex 10 to ICAO through Amendment to unscheduled outage and out of nearest FAA air traffic control or
61 dated April 10, 1980 which prescr/bes tolerance conditions, communications facility. If the adjacent
applicability of standards and (e) The mean time between failures of FAA facility can communicate with
recommended practice for certain forms the ML angle system must not be less aircraft during the proposed instrument
of equipment for air navigation aids and than 1,500 hours. This measure applies approach procedure down to the airport
procedures for air navigation service. It to unscheduled outrage, out-of-tolerance surface or at least down to the minimum
is available from ]CAO, Aviation conditions, and failures of the monitor, approach altitude, this would require at
Building, 1080University Street, h'ansmitter, and associated antenna least a landline telephone.
Montreal 101, Quebec, Canada, assemblies. (j) The location of the phase centers
Attention: Distribution Officer and also (f) The MLS facility must have a for all antennas must be clearly marked
available for inspection at the Office of reliable source of suitable primary on the antenna enclosures.
the Federal Register Information Center, power, either from a power distribution (k) The latitude, longitude and mean
Room 8301,1100 L Street, NW. system or locally senerated. Adequate sea level elevation of the MLS datum
Washington, D.C. 20408. power capacity must be provided for the point must be determined by survey

(b) MLS marker beacon equipment operation of the MLS as well as the test with an accuracy of :*:3meters (+10
must meet the performance and working equipment of the MLS. feet) laterally and -'-0.3 meter (-,-1.0
requirements prescribed in Subpart H of (g) The MLS facility must have a foot) vertically. The lateral and vertical
this part. This subpart imposes continuously engaged or floating battery offsets from the MI_ datum point of all
requirements that performance features power source for the continued normal antenna phase centers, the back azimuth
must comply with International operation of the ground station reference datum (if applicable), and the
Standards and Recommended Practices, operation ff the primary power fails. A intersection of runway threshold with
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runway centerline must be determined (10) Monitoring of the MLS facility. (g) The owner must ensure the
with an accuracy of :/:0.3 meter (--1.0 (11) Inspections by United States availability of a sufficient stock of spare
foot) laterally and ±0.03 meter (±0,1 personnel, parts, including solid state components.
foot) vertically, The owner must bear all (12) Names, addresses, and telephone or modules to make possible the prompt
costs of the survey. The results of this numbers of persons to be notified in an replacement of components or modules
survey must be included in the emergency, that fail or deteriorate in service.
"operations and maintenance" manual (13) Shutdowns for periodic (h) FAA approved test instruments
required by § 171.325 of this subpart and maintenance and issuing of NOTAM for must be used for maintenance of the
will be noted on FAA Form 198 required routine or emergency shutdowns. MLS facility.
by § 171.327. (14) Commissioning of the MLS (i) Inspection consists of an

§ 171.325 Maintenance _ op@raUons facility, examination of the MLS equipment to
requirements. (15) An acceptable procedure for ensure that unsafe operating conditions

(a} The owner of the facility must amending or revising the manual, do not exist.
(16) An explanation of the kinds of (j) Monitoring of the MLS radiated

establish an adequate maintenance activities (such as construction or signal must ensure a high degree of
system and provide MLS qualified grading) in the vicinity of the MLS integrity and minimize the requirements
maintenance personnel to maintain the facility that may require shutdown or for ground and flight inspection. The
facility at the level attained at the time recertification of the MI,S facility by monitor must be checked daily during
it was commissioned. Each person who FAA flight check, the in-service test evaluation period (96maintains a facility must meet at least

(17) Procedures for conducting a hour burn in) for calibration and
the FCC licensing requirements and ground check of the azimuth and stability. These tests and ground checks
demonstrate that he has the special elevation alignment, of azimuth, elevation, DME, and marker
knowledge and skills needed to (18) The following information beacon radiation characteristics must be
maintain an MLS facility, including concerning the MLS facility: conducted in accordance with the
proficiency in maintenance procedures (i) Facility component locations with maintenance requirements of thisand the use of specialized test
equipment, respect to airport layout, instrument section.

runways, and similar areas.
(b) In the event of out of tolerance (ii) The type, make and model of the § 171.327 OpemtlomH rs_)rds.conditions or malfunctions, as

evidenced by receiving two successive basic radio equipment that provides the The owner of the MLS facility or his
pilot reports, the owner must close the service including required test maintenance representative must submit
facility by ceasing radiation, and issue a equipment, the following operational records at the
"Notice to Airmen" (NOTAM) that the (iii) The station power emission, indicated time to the appropriate FAA
facility is out of service, channel, and frequency of the azimuth, regional office where the facility is

(c) The owner must prepare, and elevation, DME. marker beacon, and located.
obtain approval of, an operations and associated compass locators, ff any. (a) Facility Equipment Performance
maintenance manual that sets forth (iv) The hours of operation, and Adjustment Data (FAA Form 198).
mandatory procedures for operations, (v) Station identification call leJters The FAA Form 198 shall be filled out by
periodic maintenance, and emergency and method of station identification and the owner or his maintenance
maintenance, including instructions on the time spacing of the identification, representative with the equipment
each of the following: (vi) A description of the critical parts adjustments and meter readings as of

(1) Physical security of the facility, that may not be changed, adjusted, or the time of facility commissioning. One
(2) Maintenance and operations by repaired without an FAA flight check to copy must be kept in the permanent

authorized persons, confirm published operations, records of the facility and two copies -
(3) FCC licensing requirements for (d) The owner or his maintenance must be sent to the appropriate FAA

operations and maintenance personnel, representative must make a ground regional office. The owner or his
(4) Posting of licenses and signs, check of the MI.,S facility periodically in maintenance representative must revise
(5) Relations between the facility and accordance with procedures approved the FAA Form 198 data after any major

FAA air traffic control facilities, with a by the FAA at the time of repair, modernization, or retuning to
description of the boundaries of commissioning, and must report the reflect an accurate record of facility
controlled airspace over or near the results of the checks as provided in operation and adjustment.
facility, instructions for relaying air § 171.327. (b) Facility Maintenance log (FAA
traffic control instructions and (e) The only modifications permitted Form 6030-1). FAA Form 6030-1 is
information, if applicl/ble, and are those that are submitted to FAA for permanent record of all the activities
instructions for the operation of an air approval by the MLS equipment required to maintain the M],S facility.
traffic advisory service if the facility is manufacturer. The owner or sponsor of The entries must include all
located outside of controlled airspace, the facility must incorporate these malfunctions met in maintaining the

(6) Notice to the Administrator of any modifications in the MI,S equipment, facility including information on the
suspension of service. Associated changes must also be made kind of work and adjustments made,

(7) Detailed and specific maintenance to the operations and maintenance equipment failures, causes (if
procedures and servicing guides stati_ manual required in paragraph (c) of this determined) and corrective action taken.
the frequency of servicing, section. These and all other corrections In addition, the entries must include

(8) Aii'-ground communications, if and additions to this operations and completion of periodic maintenance
provided, expressly written or maintenance manual must also be required to maintain the facility. The
incorporating appropriate sections of submitted to FAA for approvaL owner or his maintenance
FAA manuals by reference. (i'JThe owner or the owner's representative must keep the original of

(9) Keeping the station logs and other maintenance representative must each form at the facility and send a copy
technical reports, and the submission of participate in inspections made by the to the appropriate FAA regional office at
reports required by | 171.327. FAA. the end of each month in which it is
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prepared. However, where an FAA Note.--The MLS is a newly developed . (3} Will not have a significant
approved remote monitoring system is alternative landing system which can be economic impact on a substantial
installed which precludes the need for used in place of a conventional KS. number of small entities under the
periodic maintenance visits to the While this regulation describes the criteria of the Regulatory Flexibility Act.
faci]ity, monthly reports from the remote technical aspects of an MLS the A copy of the evaluation prepared for
monitoring system control point must be installation of any non-Federal faciVty is this regulation has been placed in the
forwarded to the appropriate FAA not mandatory and this subpart regulatory docket and a copy of it may
regional office, and a hard copy retained provides an additional choice from be obtained by contacting the person
at the control point, which to choose when instrumenting an identified under the caption. "FOR(c) Technico/Performonce Record airport. Usually less than 10--20non-
(FAA Form 6830 (formerly FAA Form Federal systems of all types, not just FURTHER INFORMATION
418)). This form contains a record of MLS, are installed per year with the CONTACT".
system parameters as specified in the voluntary installation of a landing aid at The reporting and recordkeeping
manufacturers equipment manual. This only a small number of airports by small requirements contained herein have
data will be recorded on each scheduled entities. Cost of compliance with this been approved by the Office of
visit to the facility. The owner or his MLS standard will be minimal. As a Management and Budget and forms
maintenance representative shall keep result, the FAA has determined that this cleared under OMB =2120--0014.

the original of each record at the facility document involves a regulation which: Issued in Washington. D.C.. on November
and send a copy of the form to the {1} Is not considered to be major 3.1981.
appropriate FAA regional office, under the procedures end criteria

[Svcs. 305, 307,313(a}, 601,606, Federal prescribed by Executive Order 12291; J. Lynn Helms.
Aviation Act of 1958,as amended(49 U.S.C. and Admin/strotor. Federo/A ,'iotiot_
1346, 1348,1354(a}. 1421. 1426):sac. 6{c), (2) IS not considered significant under AdminJstrotion.
Department o| TransportationAct (49U.S.C. DOT Regulatory Policies and Procedures I_ z_. sl-._sl,wl_d1:-!_-8_:B:4_.,.,I
1655(c)}l. (44 FR 11034; February 26. 1979}; and _ _ ,,elo-ls.u
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