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DEPARTMENT OF TRANSPORTATION FAA, the requisite uniform standards has not been imposed in any area of the
and procedures to operate these standards which affects equipment

Federal Aviation Administration facilities in the National Airspace interoperability. In those areas, all three
System (NAS) must be provided in standards will be identical.

14 CFR Part 171 regulatory form to govern those
Cost of Compliance

[Docket No. 20669; Amdt. 171-14] activities. This amendment is needed to
bring the non-Federal MLS standards The cost of compliance with this

Microwave L.anding System into conformity with the Federal and amendment will be minimal. Non-
Requirements for Non-Federal international standards for the MLS. Federal MLS ground equipment already
Navigational Facilities Currently, there are three sets of deployed will require some

standards governing MLS equipment in reprogramming of a device; usually a
AOENCY:Federal Aviation use in the United States. There is an Programmable Read Only Memory
Administration (FAA), DOT. international standard which all (PROM) in which software coding is
ACTION:Final rule. equipment must meet (ICAO stored. There are only five non-Federal

International Standards, Recommended MLS ground facilities operating in the
SUMMARY:This rule updates the Practices and Procedures for Air United States. There is also a limited
standards and procedures for the Navigation Services, Annex 10). There is number of airborne equipment in use
selection and maintenance of a a federal standard which all FAA which will be affected by this change. A
Microwave Landing System (MLS) equipment must meet (FAA-STD-022b, large number of these are Government
owned and operated by a private or a MLS Interoperability and Performance owned. The modification to the airborne
non-Federal entity. Since the approval of Requirements). Finally, there is a equipment is similar to that previously
the original non-Federal MLS regulation, standard for non-Federal MLS described for the ground equipment. In
refinements and international equipment (FAR Part 171) which governs addition, all manufacturers of MLS
standardization have occurred which those facilities not operated and equipment have been aware of these
now make the MLS more widely usable maintained by the FAA. Uniform pending changes since publication of the
and acceptable to all users worldwide, standards must be provided so that ICAO AWOP/10 report in September
This final rule incorporates these there is complete interoperability among 1984 and, therefore, are prepared to
internationally accepted standards and all MLS ground and airborne equipment make the appropriate change in their
provides the conformity necessary so in use throughout the world, equipment, The FAA has determined
that the MLS will be available to all In September of 1984, the tenth that this amendment is necessary in
users, meeting of the ICAO All Weather order to comply with international
EFFECTIVEDATE:September 18, 1980. Operations Panel published a report standards.
FOR FURTHERINFORMATIONCONTACT:. (AWOP]IO, September 4-20, 1984, ICAO The FAA has determined that this
Mr. Sotires P. Mantis, Program Document 9449) which included a regulation only involves an established
Engineering and Maintenance Service, recommendation to make some changes body of technical regulations for whichin the current ICAO standards for MLS.
Maintenance Engineering Division, frequent and routine amendments are

The majority of the recommended necessary to keep them operationally
APM-120, Federal Aviation changes dealt with the dataAdministration, 800 Independence current. It, therefore, (1) is not a "major
Avenue, SW., Washington, DC 20591; transmission functions of the MLS. It is rule" under Executive Order 12291; (2) is
Telephone (202) 267-8299. expected that these changes will be not a "significant rule" under DOTapproved by the ICAO and an
SUPPLEMENTARYINFORMATION:On amendment to Annex 10 will be Regulatory Policies and Procedures (44
December 17, 1981, the FAA issued a published in 1986. In anticipation of that FR 11034, February 26, 1979); and (3]
new Subpart J, Microwave Landing amendment, the FAA has taken action does not warrant a regulatory
System, in Part 171 of the Federal to incorporate these changes in all MLS evaluation as the anticipated impact is
Aviation Regulations, 14 CFR Part 171 equipment currently being procured for so minimal.
(46 FR 61560). The new subpart use in the NAS. These changes will be As was stated previously, only a very
established minimum standards and reflected in FAA-STD--022b which is few facilities are affected to a minor
procedures for the approval, installation, currently undergoing revision. In light of degree. Therefore, I certify that this rule
operation, and maintenance of an MLS the above, an amendment to the current will not have a significant economic
facility that is not operated and non-Federal MLS standard is required impact on a substantial number of small
maintained by the FAA. The FAA so that it may be brough t into entities under the criteria of the
revised Subpart J in 1982 (47 FR 46259, conformity with the ICAO and FAA Regulatory Flexibility Act.
October 18, 1982) and in 1984 (49 FR standards. Accordingly, the changes Organizations representing all
15544, April 19, 1984) to provide changes listed in this amendment are intended to segments of the aviation industry
to those standards, bring the non-Federal MLS standard into affected by this amendment, all

The MLS is a system designed to take conformity with the pending changes to manufacturers of MLS equipment in the
the place of the Instrument Landing the ICAO standard and/or the FAA U.S., and the five current operators of
System used throughout the world and standard. In some cases, where an non-Federal MLS facilities have
is projected to meet both civil and improvement in performance can be of participated in or have been made fully
military requirements. The MLS has benefit, the FAA has elected to impose aware of the development of the
been selected for standardization by the more stringent requirements than those standards adopted. In consideration of
International Civil Aviation in the ICAO standard. In those the above, I find that notice and public
Organization (ICAO) and chosen to instances, the non-Federal standard will procedures under 5 U.S.C. 553 are
satisfy the need for a new system to conform to the FAA rather than the unnecessary, because all affected
fulfill precision approach and landing ICAO standard. This has been done so parties have had prior notice of the
guidance requirements. Since these that all MLS's operating in the United standards adopted, and are impractible,
facilities may be operated and States will conform to one set of because any delay in implementation of
maintained by persons other than the standards. A more stringent requirement the standards would permit the
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I

existence of incompatible MLS ground position calculations and other "Mean-time-between-failures
stations and airborne receivers. For the supplementary information. (MTBF)" means the average time
same reason, I find that good cause "Basic data" means data transmitted between equipment failures over a given
exists for making this rule effective upon by the ground equipment that are period.
publication, associated directly with the operation of "Microwave Landing System {MLS}"

the landing guidance system, means the MLS selected by ICAO for
List of Subjects in 14 CFR Part 171 "Beam center" means the midpoint international standardization.

Air traffic control, Navigation (air), between the -3 dB points on the leading "Minimum glidepath" means the
Navigation facilities, and trailing edges of the scanning beam lowest angle of descent along the zero

Issued in Washington, DC, on September main lobe. degree azimuth that is consistent with
15, 1986. "Beamwidth" means the width of the published approach procedures and
Donald D. Engen, scanning beam main lobe measured at obstacle clearance criteria.
Administrator. the -3 dB points and defined in angular

units on the boresight, in the horizontal "MLS Approach Reference Datum" is
Adoption of the Amendment plane for the azimuth function and in the a point at a specified height located

For the reasons set forth above, Part vertical plane for the elevation function, vertically above the intersection of the
171 of the Federal Aviation Regulations "Clearance guidance sector" means runway centerline and the threshold.
{14 CFR 171} is amended as follows: the volume of airspace, inside the "MLS back azimuth reference datum"

1. The authority citation for Part 171 is coverage sector, within which the means a point 15 meters (50 feet} above
revised to read as follows: azimuth guidance information provided the runway centerline at the runway

is not proportional to the angular midpoint.
Authority: 49 U.S.C.1343.1346, 1348,1354 displacement of the aircraft, but is a "MLS datum point" means a point(a}.1355,1401.1421-1430,1472(c} 1502, and

1522:49 U.S.C. 106(g}[Revised Public Law 97- constant fly-left or fly-right indication of defined by the intersection of the
449, January 12, 1983}. the direction relative to the approach runway centerline with a vertical plane

course the aircraft should proceed in perpendicular to the centerline and
2. Subpart I is revised to read as order to enter the proportional guidance passing through the elevation antenna

follows: sector, phase center.

PART 17Ira[AMENDED] "Control Motion Noise (CMN)" means "Out of coverage indication (OCI)"

l those fluctuations in the guidance which means a signal radiated into areas
Subpart J--Microwave Landing System affect aircraft attitude, control surface outside the intended coverage sector,
(MLS) motion, column motion, and wheel where required, to specifically prevent
Sec. motion. Control motion noise is invalid removal of an airborne warning
171.301 Scope. evaluated by filtering the flight error indication in the presence of misleading
171.303 Definitions. record with a band-pass filter which has guidance information.
171.305 Requests for IFR procedure, corner frequencies at 0.3 radian/sec and "Path Following Error (PIE}" means
171.307 Minimum requirements for 10 radians/sec for azimuth data and 0.5 the guidance perturbations which could

approval, radian/sec and 10 radians/sec for cause aircraft displacement from the
171.309 General requirements, elevation data. desired course or glidepath. It is
171.311 Signal format requirements. "Data rate" means the average171,313 Azimuth performance requirements, composed of the path following noise

: 171.315 Azimuth monitor system number of times per second that and of the mean course error in the case
requirements, transmissions occur for a given function, of azimuth functions, or the mean

171.317 Approach elevation performance "Differential Phase Shift Keying glidepath error in the case of elevation
requirements. {DPSK}" means differential phase functions. Path following errors are

171.319 Approach elevation monitor system modulation of the radio frequency evaluated by filtering the flight error
requirements, carrier with relative phase states of 0 record with a second order low pass

171.321 DME and marker beacon degree or 180 degrees, filter which has a corner frequency atperformance requirements. ,Failure" means the inability of an
171.323 Fabrication and installation 0.5 radian/sec for azimuth data or 1.5

requirements, item to perform within previously radians/sec for elevation data.
171.325 Maintenance and operations specified limits.

requirements. . "Guard time" means an unused period "Path following noise (PFN}" means

t 171.327 Operational records, of time provided in the transmitted that portion of the guidance signal errorsignal format to allow for equipment which could cause displacement from
Subpart jmMicrowave Landing tolerances, the actual mean course line or mean
System (MLS) "Integrity" means that quality which glidepath as appropriate.

i § 171.301 Scope. relates to the trust which can be placed "Split-site ground station" means the

I This subpart sets forth minimum in the correctness of the information type of ground station in which therequirements for the approval, supplied by the facility, azimuth portion of the ground station is
t installation, operation and maintenance "Mean corrective time" means the located near the stop end of the runway,

of non-Federal Microwave Landing average time required to correct an and the elevation portion is located near
System {MLS) facilities that provide the equipment failure over a given period, the approach end.
basis for instrument flight rules (IFR} after a service technician reaches the "Time division multiplex {TDM}"
and air traffic control procedures, facility, means that each function is transmitted

"Mean course error" means the mean on the same frequency in time sequence,
§ 171.303 Definitions. wzlue of the azimuth error along a with a distinct preamble preceding each

As used in this subpart: specified radial of the azimuth function, function transmission.
"Auxiliary data" means data "Mean glide path error" means the

transmitted in addition to basic data mean value of the elevation error along § 171.305 Requests for IFRprocedure.
that providegroundequipmentsiting a specifiedglidepathoftheelevation: {a)Each personwho requestsan IFR
informationforuse inrefiningairborne function, procedurebased on an MLS facility
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which that person owns must submit the (b) [Reserved] data words, associated monitor, remote
following information with that request: § 171.309 General requirements. I control and indicator equipment.

(1} A description of the facility and The MLS is a precision approach and (c) MLS ground equipment must be
evidence that the equipment meets the landing guidance system which provides designed to operate on a nominal 120/
performance requirements of §§ 171.309, position information and various 240 volt, 60 Hz, 3-wire single phase AC
171.311, 171.313, 171.315, 171.317, 171.319, ground-to-air data. The position power source and must meet the
and 171.321 and is fabricated and information is provided in a wide following service conditions:
installed in accordance with § 171.323. coverage sector and is determined by an (1} AC line parameters, DC voltage,

(2) A proposed procedure for azimuth angle measurement, an elevation and duty:
operating the facility, elevation angle measurement and a 12o VAC nominal value--102 V to 138 V [_+_1

(3) A proposed maintenance range [distance) measurement, v)*
organization and a maintenance manual Ca) An MLS constructed to meet the 240 VAC nominal value--204 V to 276V l±2
that meets the requirements of § 171.325. requirements of this subpart must V)*

(4) A statement of intent to meet the include: 60Hz AC line frequency--57 Hz to 63 Hz{±0.2 Hz}*
requirements of this subpart. {1} Approach azimuth equipment, "Note: Where discrete values of the above

{5) A showing that the facility has an associated monitor, remote control and frequency or voltages are specified for testing
acceptable level of operational indicator equipment, purposes, the tolerances given in parentheses
reliability and an acceptable standard of {2) Approach elevation equipment, indicated by an asterisk apply to the test
performance. Previous equivalent associated monitor, remote control and instruments used to measure these
operational experience with a facility indicator equipment, parameters.
with identical design and operational (3} A means for the encoding and Elevation-q) to 3000meters I10,000feet]
characteristics will be considered in transmission of essential data words, above sea level
showing compliance with this associated monitor, remote control and Duty--Continuous, unattended

subparagraph, indicator equipment. Essential data are (2) Ambient conditions within the
(b) FAA inspects and evaluates the basic data words 1, 2, 3, 4, and 6 and shelter for electronic equipment

MLS facility; it advises the owner of the auxiliary data words A1, A2 and A3. installed in shelters are:
results, and of any required changes in (4) Distance measuring equipment
the MLS facility or in the maintenance (DME), associated monitor, remote Temperature, -10°C to +50"C
manual or maintenance organization, control and indicator equipment. Relative humidity, 5% to 90%
The owner must then correct the (5} Remote controls for paragraphs (a) (3} Ambient conditions for electronic
deficiencies, if any, and operate the MLS (1), (2), (3), and (4) of this section must equipment and all other equipment
facility for an in-service evaluation by include as a minimum on/off and reset installed outdoors (for example,
the FAA. capabilities and may be integrated in -antenna, field detectors, and shelters):

the same equipment.
§ 171.307 MinimumrequWementsfor _6] At locations where a VHF marker Temperature, -50°C to +70°C
approval, beacon (75 MHz) is already installed, it Relative humidity, 5% to 100%

(a) The following are the minimum may be used in lieu of the DME (4) All equipment installed outdoors
requirements that must be met before equipment, must operate satisfactorily under the
the FAA approves an IFR procedure for (b) In addition to the equipment following conditions:
a non-Federal MLS facility: required in paragraph (a) of this section Wind Velocity: The ground equipment shall

(1) The performance of the MLS the MLS may include: remain within monitor limits with wind
facility, as determined by flight and [1) Back azimuth equipment, velocities of up to 70knots from such
ground inspection conducted by the : associated monitor, remote control and directions that the velocity component
FAA, must meet the requirements of indicator equipment. When Back perpendicular to runway centerline does
§§ 171.309, 171.311, 171.313, 171.315, Azimuth is provided, a means for not exceed 35 knots. The ground equipment
171.317, 171.319, and 171.321. transmission of Basic Data Word 5 and shall withstand winds up to 100 knots from

(2) The fabrication and installation of Auxiliary Data Word A4 shall also be any direction without damage.
the equipment must meet the provided. Haildiameter.Stones:1.25 centimeters (_ inch]
requirements of § 171.323. (2) A wider proportional guidance Rain: Provide required coverage with rain

sector which exceeds the minimum falling at a rate of 50millimeters (2 inches)
(3} The owner must agree to operate specified in § § 171.313 and 171.317. per hour, through a distance of 9 kilometers

and maintain the MLS facility in (3) Precision DME, associated (5 nautical miles] and with rain falling at
accordance with § 171.325. monitor, remote control and indicator the rate of 25 millimeters (1 inch) per hour

(4) The owner must agree to furnish equipment, for the additional 28 kilometers (15 nautical
operational records as set forth in (4) VHF marker beacon (75 MHz}, miles).
§ 171.327 and agree to allow the FAA to associated monitor, remote control and Ice Loading: Encased in 1.25 centimeters {V_
inspect the facility and its operation indicator equipment, inch) radial thickness of clear ice.
whenever necessary. (5} The MLS signal format will Antenna Radome De-lcing: Down to -6"C

{5) The owner must assure the FAA accommodate additional functions (e.g., {20°F)and wind up to 35 knots.
that be will not withdraw the MLS flare elevation} which may be included (d} The transmitter frequencies of an:
facility from service without the as desired. Remote controls for MLS must be in accordance with the
permission of the FAA. paragraphs (b) (1), (3) and (4) of this frequency plan approved by the FAA.

(6) The owner must bear all costs of section must include as a minimum on/ (e} The DME component listed in
meeting the requirements of this section off and reset capabilities, and may be paragraph (a}(4} of this section must
and of any flight or ground inspection integrated in the same equipment, comply with the minimum standard
made before the MLS facility is (6) Provisions for the encoding and performance requirements specified in
commissioned, transmission of additional auxiliary Subpart G of this part.
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(f] The marker beacon components components (except DME/Marker TABLEla.--FREQUENCYCHANNELPLAN

listed in paragraph {b)(4) of this section Beacon) must operate on a single Fre-
must comply with the minimum frequency assignment or channel, using Cha,,_ No. q_,cy
standard performance requirements time division multiplexing. These (MHz)
specified in Subpart H of this part. components must be capable of 500....................................................................................so31.0

operating on any one of the 200 channels so_...................................................................................._.3502 .................................................................................... 5031.6

§ 171.311 Signal format requirements, spaced 300 KHz apart with center 5o3...............................:...................................................._o31.9
The signals radiated by the MLS must frequencies from 5031.0 MHz to 5090.7 5o4....................................................................................5032.2505 .................................................................................... 5032.5

conform to the signal format inwhich MHz and with channel numbering as 506...................................................................................._32.s
angle guidance functions and data shown in Table la. The operating radio 507....................................................................................5033.1508 .................................................................................... 5033.4

functions are transmitted sequentially frequencies of all ground components 50_....................................................................................s033.7
on the same C-band frequency. Each must not vary by more than --+10 KHz 510....................................................................................s034.05_1....................................................................................5o_.3
function is identified by a unique digital from the assigned frequency. Any one
code which initializes the airborne transmitter frequency must not vary 59s...................................................................................._o0.4599 .................................................................................... 5060.7

receiver for proper processing. The more than -+-50Hz in any one second 800..................................................................................._sl.0
signal format must meet the following period. The MLS angle/data and DME 601....................................................................................soel.3
mmimum requirements: equipment must operate an one of the ege....................................................................................5090.4

{a}Frequency assignment. The ground paired channels as shown in Table lb. 699....................................................................................s090.7

TABLE 1 b.mCHANNELS

Channel pairing DME parameters

Interrogation Reply

Pulse codes
DME No. VHF freq. MLS angle MLS Ch.

I DME/N/as P=
] IA _s FA L

• 1X........... 12
°° 1Y. 30

12
°" 2Y.. 30

12
"* 3Y. 30

12
3O
12

** 5Y. 30
12
3O
12

"" 7Y. 30
12
3O

• 9X 12
"° 9Y. 30

12
"* 'IOY 30

12
°• 11Y 30

12
• * 12Y..... 30

12
*• 13Y .................................. 30
* 12
•• 14Y 30
• 15X........... 12
•o 30

12
•• 16Y................................ 30
_7 17X ..................... 12
17Y 3O

15
18X. 12

24
18Y 30

15
19X. 12
19Y ........................... 30
19Z ........................... 15
20X 12

24
20Y ........................... 30

15
12

21Y .............. 30
21Z. 15
22X 12
22W .......................... 24
22Y 30

15
12

23Y 3O
23Z .... 15
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TABLE lb.--CHANNELS---Continued

Channel pairing DME parameters

Interrogation Reply

DME No VHF freq. Pulse codes
MHz .] DME/P Mode Pulse codes

/_s

24X. 108.70 12
24W 24
24Y... 108.75 30
24Z 15
25X 108.80 12
25Y 106 85 30
25Z 15
26X 108.90 1050 12 12
26W... 10_0 ......................... 24
26Y 108.95 1050 30
26Z 1050 15
27× 10900 1051 12

27Y 109.05 5049.0 I 560 1051 36 30
27Z 50493 I 561 1051 21 15
28X 109 10 5034.0 I 5!0 1052 12 12

28W ..... 50343 I 511 1052 I..................... 24 24
28Y 109.15 5G49.6 / 562 1052 t 36 36 30

26Z [ 5049.9 563 1052 I 21 1529× t09.20............................... ,053 12......................... 12
29Y 109.25 ;°5°121 g+_ !053 381 38 3o
29Z 5050.5 / 565 1043 ......................... I 21 15
30X 5034.6 } 512 1054 12 I 12 12
30W. 5034 9 I 513 1054 ........................ i 24 24
30Y 5050.8 I 566 1054 30
30Z 5051.1 r 567 1054 15
31x ................................................/ 1055 12
31Y ........ 5051.4 1055 30
31z ........... 50517 1055 1 15

568
569

................................................................................................... I 109.50 i 514 10561 12 12
i i

32X

32W ................................................................................... , 515 1056 24
i i

..................................................................................................10888 1056 30......................... tom 81 15
3_×_____________________2___________________________ii_________________+_i________________________+____1057+...................++' " 12
33v 1057 ...................--36- 30

33Z 1057 21 15
34X ........ 1056 12 12
34w ......... 1058 24 24

34Y .......... 1058 _I 36 3034Z .......... 575 1058 .. 21 15
35x ............ 1059 12
35Y 576 1059 30
35Z 577 1059 15
36x ........... 518 1060 12
36W 519 1060 24
36Y 578 1060 30
36Z 579 1060 16
37X 1061 12
37Y 580 1061 30
37Z 581 1061 15
38X 520 1062 12
38W 521 1062 24
3_Y 582 1062 36 30

38z............... 683 io_2.....................:: I 15
39× 1063 rz , ....... 12
39Y ........ 584 1063 36 30
39Z 565 1063 .......................... 15
40X 522 1064 12
40W 523 1064 24
40Y 586 1064 30
40Z 587 1064 15
41X 1065 12
41Y 588 1065 30
41Z 589 1065 l. 15
42X 524 1066 12
42W 525 1066 24
42Y 590 1066 30
42Z 591 1066 15
43X 110.60 1067 12
43Y 1067 30
43Z t067 15
44X 1068 12 12
44W ........ 1068 _ 24
44Y... 1068 36 30
44Z 1068 15

45X 1069 12 1 12
45Y ............... 1069 36 I 30
45Z 1069 15
46X 1070 12, 12

46W 1070 ......................... , 24

46Y 1070 _1 3046Z 1070 ..................... 15
47X 1071 121 12
47Y 5061,0 600 1071 36 t 30

47z 5o71.3 7Ol lO71.....................-- t 1549x................ 5o4o.o 83o lO72 12 12
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TABLE 1 b.--CHANNELS_COntinued

Channel pairing DME parameters

Interrogation Reply

DME No. VHF freq. MLS angle MLS Ch. Pulse codes
freq. MHz

MHz No. Freq. MHz DME/P Mode Freq, MHz Pulse codes
DME/N _s /_s

IA _s FA ps

48W 24
48Y ............... 30
48Z 15
49X 12
49Y 30
49Z 15
50X 12
50W 24
50Y 30
50Z 15
51X 12
51Y 30
51Z t5
52X 12
52W 24
52Y .................. 30
52Z 15
53X 12
53Y ................. 30
53Z 15
5,4X 12
54W ................ 24
54Y 3O
,54Z .................... 15

12
55Y 3O
55Z 15
56X 12
5_6W................ 24
56Y .................. 30
56Z 15
57X 12
57Y 30
58X 12
58Y 3O
5gX 12
59Y 30
°* 60X ....... 12
** 60Y. 30
"" 61X.. 12
" 61Y... 30
"° 62X... 12
** 62Y ........... 30
"= 63X. 12
"Q63Y. 30
** 64X. t2
*° 64Y ..... 30
** 65X ........... 12
"" 65Y ........... 30
"* 66X. 12
°° 66Y. 30
"* 67X ........... 12
°" 67Y ........ 30
** 68X .......... 12
"* 68Y ........ 30
** 69X, t2
"" 69Y. 30
?OX 12
"* 70Y ........ 30
71X 12

30
7"2X................... t2
** 72Y ........... _0
73X 12
*° 73Y ........... 30
74X 12
** 74Y 30
75X 12
"" 75Y 30
76X 12
*" 76Y ................... 30
77X 12
"* 77Y 30
78X 12
** 78Y ........... 30
79X 12
"* 79Y ............... 30
80X 12
80Y 30
8OZ 15
81X ................. 12
81Y 30
81Z t5
82X 12
82Y 30
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TABLE lb.--CHANNELS--Continued

Channel painng DME parameters

Interrogation Rep_

DME No. MLS angle MLS Ch, __ Pulse codes

freq. MHz No. Freq, MHz _ Mode Freq, MHz Pulse codes
DME/N _s _'-_ _s

l IA _s I FA _s

82Z .............. 15
83X 12
83Y.. 30
83Z 15
84X 12
84Y 30
84Z. 15
85X. 12
85Y ........... 30
85Z 15
86X. !2
86Y. 30
86Z 15
87X. 12
87Y 30
87Z ................... 15
88X ................. 12
88Y 30
88Z... 15
89X 12
89Y 30
89Z 15
90X .................... 12
90Y .................... 30
90Z 15
91X 12
91Y 30
91Z .................................................................................................... 15
92X 12
92Y 30
92Z ................... 15
93X ................... 12
93Y.. 30
93Z 15
94X 12
94Y.. 30

_:, 94Z ..................... 15
95X 12
95Y 30
gsz ................... 15
96x 12
96Y 30
96z.., 15

97x 12
97Y 30
97Z... 15
98X 12
98Y 30
98Z ....................... 15
99X,,. 12
99Y.. 30
99Z 15
100X 12
100Y., 30
100Z 15
101X 12
101Y 30
101Z 15
102X .................... 12
102Y ................... 30

: 102Z ........ ! ............................ 15
103X .................... 12
I03Y .................... ;........ 30
103Z.-::.:._ ......................... ......... L::...,.:......:. 19
Io4x................... ....... 12
104Y .... 30
I04Z 19

::ii 105X.. 12
105Y .... 30 i
105Z ..... " 15 .
106X ..... 12
106Y .... 30
106Z 15

• 107X ..... 12
107Y 30
107Z .... 15
108X ..... 12

% 3015

109X ...................... 12 J
_T! I09Y ..................... 30

:,: 109Z 15
12

110Y ..... 30
110Z,. 15
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TABLE lb.---CHANNELS---Continued

Channel _ DME parameters

Interrogation Reply

DME No. VHF freq. MLS angle MLS Ch. Pulse codes
MHz freq. MHz No. F_eq. MHz DMIE/P Mode Freq, MHz Pulee codes

DME/N _s _s
IA ps FA/_s

111X ................................................................................................. 116,40 .................................................... 1135 12 ................................................ 1198 12
I 11 t Y .............................................................................................. 116.45 5086.6 682 1135 36 36 42 1072 3(]

I 11lZ .............................................................................................................. 5085.9 683 t 135 ......................... 21 27 t072 15
1t2X ......................................................................................... 116.50 .................................................. 1136 12 ................................................... 1199 12
112Y ............................................................................................. 116.55 5086.2 684 1t36 36 36 42 t073 3(]
112Z: .................................................................................................................... 5088-5 685 _ 1136 ........................ 21 27 1073 15
113X ................................................................................................ 116.60 ............................................... t137 12 .................................................. 1200 12
113Y .................................................................................................. 116.65 5086.8 686 1137 36 36 42 1074 3(]
113Z .......................................................................................................................... 5087.1 687 1137 ........................ 21 27 1074 15
114X ................................................................................................ 116.70 .................................................. 1738 12 ................................................... 1201 12
114Y ................................................................................. 116.75 5087.4 688 1138 36 36 42 1075 30
114Z ...................................................................................................... 5087.7 689 1138 ..................... 21 27 1075 t5
115X .................................................................................................. 116.80 ................................................ t'P39 12 ................................................. 120'2 12
115Y .............................................................................................. 116.85 5088.0 6_O 1139 36 36 42 1076 3(]
115Z ................................................................................................ ,......................... 5088.3 891 j 1139 ....................... 21 27 1076 16

i 116X .................................................................................................. 116.90 ................................................. 1140 12 .......................................... 1203 t2

I
116Y .................................................................................................. 116.96 5088.6 692 1140 36 36 42 1077 30
116Z ......................................................................................................... 5088.9 693 1140 ....................... 21 27 11077 15
117X ...................................................... ;......................................... 117.00 ................................................. 1141 12 ................................................... 1204 12
117Y ......................................................................................... 117.05 60802 694 ; 1141 36 36 42 1078 30
117Z ........................................................................................................... 50e9.5 695 I, 1141 ........................ 21 27 t078 15
118X ................................................................................................. lt7.10 ........................................ 1142 12 ................................................ 12.5 1:_
118Y ............................................................................................... 117.16 5009.8 896 i 1142 36 36 42 _ 3¢
118Z ........................................................................................................... 5090.1 697 t 142 ..................... 21 _r/ 10711 t;2
119X .................................................................................................. 117.20 ................................................ 1143 12 ................................................. 1206 12
119Y .................................................................................................. 117.25 5090.4 _ 1143 36 36 42 t080 3(]
119Z ............................................................................................................................ 5090.7 699 1143 ...................... 21 _'1 1080 15
120X .................................................................................................. 117.30 .................................................. 1144 12 ................................................... 1207 12
120Y ................................................................................................. 117.35 .................................................. 1144 36 ................................................... 1081 30
121X ................................................................................................. 117.40 .................................................. 1145 12 ................................................... 1208 12
t21Y .................................................................................................. 117.45 .................................................. 1145 36 ................................................... 1082 30
122X .................................................................................................. 117.50 ................................................. 1146 12 ................................................... t209 12
t22Y .................................................................................................. 117.55 .................................................. 1146 36 ................................................... t 083 30
123X .................................................................................................. lt7.60 .................................................. 1147 12 ................................................... 1210 12
123Y .................................................................................................. 117.65 .................................................. 1147 36 ................................................... 1084 30

124X ................................................................................................. 117.70 .................................................. 1148 ;1_ ................................................... 1211 12
• ° 124Y ............................................................................................. 117.75 .................................................. 1148 36 ................................................ 1085 30
125X .................................................................................................. 117.80 ................................................. 1"1"4g t2 ................................................... 1212 12
"* 125Y ............................................................................................. 117.85 ................................................. 1149 36 ................................................... 1086 30
126X .................................................................................................. 117.90 .................................................. 1150 12 ................................................... 1213 12

'" 126Y ............................................................................................. 117.95 .................................................. 1150 36 1087 30

" Notes:
'_ "These channels are rese_ed exdusive}y to_ national atlotments.
'_ "" These channels may be used for national allotment on s secondary basis. The primary reason for reserving these channels is to provide protection for the secondary Surveillance Radar

(SSR) system.
V 108.0 MHz is nol scheduled for assignment to ILS service. The associated DME operating channel No. 17X may be assigned to the emergency service.

{b) Po]arizat/on. {1) The radio {2) Rotation of the receiving antenna {1} DPSK. The DPSK signal must have
frequency emissions from all ground thirty degrees from the vertically the following characteristics:
equipment must be nominally vertically polarized position must not cause the bitrate 15.625 KHz

polarized. Any horizontally po]arized path fo]lowing error to exceed the bit length 64microseconds
radiofrequencyemissioncomponent allowederroratthat location, logic"0" no phase transition

logic "I" phase transition

from the ground equipment must not (c) Modu]ation requirements. Each phasetransition less than10
have incorrectly coded angle function transmitter must be capable of microseconds
information such that the limits DPSK and continuous wave (CW) phasetolerance ±10 degrees
specified in paragraphs (b} (2} and (3} of modulations of the RF carrier which The phase shall advance (or retard}
this section are exceeded, have the following characteristics, monotonically throughout the transition

region. Amplitude modulation during the
phase transition period shall not be
used.

z
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monitoring must be provided to preclude
| function overlap.
I (f}Transmission rates. Angle

_=_ o. _, _ ' guidance and data signals must be

_ _1 'Jl transmitted at the following average_ Io . 64 repetition rates:

"_ _ _ Average

6.= 1/11 ,onction datarate(Hertz)

_Q" 1130. f I I Approach Azimuth ........................................................ 13--+0.5

I il I I a| s_ HighRate Approach Azimuth ..................................... t 39:t:1.5

;- i I Note: a <_.5 _._ Approach Elevation ...................................................... 39-+1.5Sack Azimuth ................................................................ 6.5-+0.25

Basic Data ..................................................................... (=)

Time (Microseconds) Auxiliary Data ................................................................ (s)

Figure I.-DPSK Phase Characteristic =The higher rate is recommended for azimuth scanning
antennas with beamwidths greater than two degrees. It
should be noted that the time available in the signal format
for additional functions is lindted when the higher rate is

.

{2)CW, Tile CW pulsetransmissions - 100.5dBW/m =for angleguidanceand used.
and the CW angle transmissionsas may -95,5 dBW/m =for data, asmeasuredin =RefertoTable8a.=Refer to Table 8c.

be required in the signal format of any a 150 KHz bandwidth centered at a
function must have characteristics such frequency of B40KHz or more from the
that the requirements of paragraph (d) of assigned frequency. (g) Transmission sequences.Sequences of angle transmissions which
this section are met. (e}Synchronization. Synchronization will generate the required repetition

{d}Radio frequency signal spectrum, between the azimuth and elevation rates are shown in Figures 2 and 3.
The transmitted signal must be such that components is required and, in split-site
during the transmission time, the mean configurations, would normally be BILLINGCOOt4SlO-13-M
power density above a height of 600 accomplished by landline
meters (2000 feet] does not exceed interconnections. Synchronization

",'1
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(h) TDMcycle. The time periods combination of sequences is shown in I6+I_+ho+Ii2=Even

between angle transmission sequences Figure 4 which forms a full multiplex (it) Data modulation. The digital code
must be varied so that exact repetitions cycle. Data may be transmitted during portions of the preamble must be DPSK
do not occur within periods of less than suitable open times within or between modulated in accordance with
0.5 second in order to protect against the sequences. § 171.311(c)(1) and must be transmitted
synchronous interference. One such throughout the function coverage

volume.

wc,a 2w_,as _wo,_s ,o wa,_s a wo,_s , wo,_ Nowo,_, 3_o,_, [2) Angle function formats. The timing
/ / / / / / / / of the angle transmissions must be in

S ,2 at ,2 The actual timing of the TO and FRO
scansmust be asrequiredtomeet the
accuracyrequirementsof§§ 171.313and

. 171.317.
1 _3 _9 2 20 S 0 _sms (i) Preamble. Must be in accordance

/ with requirements of § 171.311(i}{1}..- Fuji Cycte - 615ms (Maximum) "_v TABLE 2.--PREAMBLE TIMING i

Event time slot

Note: Angle SequenceAre:Those From Figure 2 Or 3. 0o Not Mix Sequences. begins at--

15.625

Figure 4. A comp:lete function multiplex cycle. Event kHz Timeclock

putsa (mdlisec.

{i) Function Formats (General]. Each organized as shown in Figure 5a. Each (num- ands)bet)
angle function must contain the data function must contain a preamble
following elements: a preamble; Sector and a data transmission period _ _

(CW fra_smisslon) ............................... 0 0
signals; and a TO and FRO angle scan organized as shown in Figure 5b. R_ re1_e.ce_mecode:

l,=I ........................................................ 13 0.832
• li=_ ....................................................... 14 0.896........................................................DO

! I
14= 0 ........................................................ 18 1.024

Sector Angle kit ........................................................17 ,,.DOS
Preamble Signals Scan Functionidentification:

16.............................................................. 18 1.152
,, 17.............................................................. 19 1.216

I, .............................................................. 20 1.280
I, .............................................................. 21 1.344

(a) Angle Function I,o {sea table 1) ..................................... 22 1.408
ht ............................................................. 23 1.472

h2............................................................. 24 1.536
END PREAMBLE .................................. 25 1.600

Preamble Data , Applies to all functions transmitted.
Transmission , Reference time for receiver synchronization for all func-

tion timing.

TABLE 3.--FUNCTION IDENTIFICATION CODES

(b) Data Function
: Code

Function
k I, k b I,o h, h,

Figure 5 - Function format. Approachazimuth................. 0 0 1 1 0 0 I

{1) Preamble former. The transmitted followed by a receiver synchronization High rate approach azt-muth ................................... 0 0 1 0 1 0 0

angle and date functions must use the code and a function identification code. Approachelevation............... 1 1 0 0 0 0 1
Back azimuth ........................ 1 0 I 0 1 0 0 1

preamble format shown in Figure 6. This The preamble timing must be in Basicdata1........................... 0 1 0 I' 0 0 0
format consists of a carrier acquisition accordance with Table 2. Bas,cdata2........................... 0 1 1 1 1 0 O
period ofunmodulatedCWtransmission Basicdata3...........................1 0i 1 0 0 0 0

Basic data 4........................... 1 0 0 0 1 0 0

Basic data 5........................... 1 _i 0 1 1 O 0"_ Dasic data 6........................... 0 O 1 1 0 1

ic_ l,.croo.o,i__ i--o.......................oooAuxiliary data B...................... 1 1 0 1 1 1

Acquisition Code Identification Au_iflary data C ..................... 1 1 1 0 O 0

Clock Code .
Pulse 0 13 18 25 (it} Sector signals. In all azimuth

formats, sector signals must be

Figure 6 Preamble organization transmitted to provide Morse Code• identification, airborne antenna
selection, and system test signals. These

{i) Digital cedes. The coding used in The function identification codes must signals are not required in the elevation
the preamble for receiver be as shown in Table 3. The last two formats. In addition, if the signal from

: synchronizationisa Barkercode logic bits[Inand 1,2}ofthecode areparity an installedgroundcomponent results.in
_ 11101.The timeofthelastphase bitsobeyingtheequations: a validindicationinan areawhere no

transitionmidpointinthecode shallbe validguidanceshouldexist,OCI signals
thereceiverreferencetime{seeTable2}. l,+I,+I,+I,+I_a+In=Even must be radiatedasprovidedforinthe
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signal format (see Tables 4a, 4b. and 5). TABLE4b.--HIGHRATEAPPROACHAZIMUTH sequentially transmit two pulses in each
The sector signals are defined as ANDBACKAZIMUTHFUNCTIONTIMING out-of-coverage indication time slot.
follows: Where pulse pairs are used. the duration

(A) Morse Code. DPSK transmissions EventUrne_ot of each pulse shall be at least 50
_,s at- microseconds, and the rise and fall

that will permit Morse Code facility 15.625I times shall be less then 10identification in the aircraft by a four Event kHZ I Time
clock I (millisec-letter code starting with the letter "M" microseconds. The transmission of out-
ro_ L o,_) • of-coverage indication pulses radiatedmust be included in all azimuth Inum-I

functions. They must be transmitted and _erl I from antennas with overlapping
repeated at approximately equal Prea_ ..................................................... o coverage patterns shall be separated by
intervals, not less than six times per MorseCode...............................................25, 1.eO0 at least 10 microseconds.
minute, during which time the ground ^.ter._ se_ct...........................................2., 1._-Re= oct.....................................................32 _ 2.048 Note.--If desired, two pulses may be
subsystem is available for operational LoftPC=.......................................................:_, 2.17S sequentially transmitted in each OCI time
use. When the transmissions of the R_htOQ....................................................:_ r 2,304 slot. Where pulse pairs are used. the duration

Totest.........................................................38 _ 2.432 of each pulse must be 45 (-----5lmicrosecondsground subsystem are not available, the Toscan'.....................................................40, 2._0
Pause.............................................................................e.766 and the rise and fall times must be less than

identification signal must be suppressed, u_n pe_t................................................................7.o6o 10microseconds.
The audible tone in the aircraft is _ROscan,. ...................................................................7.366
started by setting the Morse Code bit to FROteatpe,_..............................................................,.566 {D) System test. Time slots are
logic 'T' and stopped by a logic "0" (see Endh,,ct_ I_co,,_) .............................r..................I 11.cos provided in Tables 4a and 4b to allow1_.900
Tables 4a and 4b). The identification End_,_ t_no;end_,,,_on(gro=-_)...I..................I radiation of TO and FRO test pulses.

,The actual_,_,_ and complet_ of ot_n"ro However. radiation of these pulses iscode characteristics must conform to the end the FROscan tra_r_ aredependent Itm
following: the dot must be between 0.13 amountof p,operm_ gu_ce pro_. Theume _o, not required since the characteristics of
and 0.16 second in duration, and the p,ov_ wi, accommodatea ma_murnscanof plusOr these pulses have not yet beenmiruz 42.0 degrees Scan t_rnmgshell be compatible w,tn
dash between 0.3g and 0.48 second. The _u,_ requ4rements, standardized.

• {iii) Angle encoding. The encoding
duration between dots and/or dashes {C) OCI. Where OCI pulses are used, must be as follows:
must be one dot plus or minus 10%. The they must be: (1} greater than any (A) General. Azimuth and elevation
duration between characters {letters) guidance signal in the OCI sector:, (2) at angles are encoded by scanning amust not be less than three dots. When least 5 dB less than the level of the
back azimuth is provided, the code shall narrow beam between the limits of the

scanning beam within the proportional proportional coverage sector first in one
be transmitted by the approach azimuth guidance sector;, and {3) for azimuth direction {the TO scan] and then in the
and back azimuth within plus or minus functions with clearance signals, at least opposite direction (the FRO scan).
0.08 seconds. 5 dB less than the level of the left {right) Angular information must be encoded

(B) Airborne antenna selection. A clearance pulses within the left (right) by the amount of time separation
signal for airborne antenna selection clearance sector, between the beam centers of the TO andshall be transmitted as a "zero",DPSK

FRO scanning beam pulses. The TO and
signal lasting for a six-bit period {see TABLE5.--APPROACHELEVATIONFUNCTION FRO transmissions must be
Tables 4a and 4b]. TIMtNG symmetrically disposed about the

TABLE4a.--APPROACHAZIMUTHFUNCTION Eventbraes_t midscan point listed in Tables 4a, 4b, 5,
TIMING begtr_at: and 7. "Hie midscan point and the center

lS.S_ ] of the time interval between the TO and
Eventtime_ot Event KNZ _ r_,,_ FRO scan transmissions must coincide

_ at- p,use°°°__(rm,_seo-ands)with a tolerance of _+10 microseconds.15.625 i (num- I '_
Event kHz I "time ver) * Angular coding must be linear with

1..... I (m_,eac- ' angle and properly decoded using the
(_,_. :j o,_) Pr_m_e............................................'........ o formula:
be_) I Processorpause....................................... 25 ] 1.600

• OCI.............................................................. :;7 _ 1.728
, VTo scan .................................................... 2g I 1:856

Preamble................................................... 0 Pause............................................................................. 3.406 _=- [To -t)
Morsecode................................................ 25 I 1.600 Midecanpoint.................:.............................................., 3.606 2
Antennaselect........................................... 26 t 1.664
RearOCl..................................................... 32 i 2.048 _ FRO scan_.................................................................._ 3.806Endfunction(airborne)............................................._ 5.356
Left OCI....................................................... _ _ 2.176 End guardtime;end luncfJon(ground).. 5.600
R_ghtoct .................................................... 36 ( 2.304 ..................'

To test........................................................ 38 I 2.432 _The actual commencementand completionof tllo TO where:
To scanz .................................................... 4ol 2.560 and FRO scan transmiSSIOnSare dependent u_on the 8=Receiverang]e in degrees.

Pause .............................................................................. 8.760 amoun_ of I_opert_nal guidance ixovided. The time slots V=Scan velocity in degrees per microsecond.Midscenoomt..............................................................._ 9.060 providedwill accommodatea maximumscan of -1.5 de-
FROscan_................................................................... 9.360 gree_to +29.5degrees.Scantimings_ becompe_e To=Time separationin microseconds
FRO test ...................................................................... 15.560 with acot_acymqu_ernents, between TO and FRO beam centers
EndFunction(Airborne)............................................_ 15.688
End guard time; end ftmction (grotmd)....................... 15.900 The duration of each pulse measured corresponding to zero degrees.t=Time separation in microseconds between

'Theoct,= comme_eme_andcomplete,ot the _O at the half amplitude point shall be at TO and FRO beam centers.
and tr_e FRO scan transm_s,_onsare 0ependent on the least 100 microseconds, and the rise and
a_o.r, of _,open_r_guidence_,ov_ed.The _mes_ots fall times shall be less then 10 The timing requirements are listed in
provided shall accommodate a maximumscar of plus or
minus62.0degrees.Scan ten,n_ shallbe compatible with microseconds. It shall be permissible to Table 6 and illustrated in Figure 7.accuracyrequtrements.
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S_gnal Format
Time .£1ots .

W Preamble

Sector Signa!s

"To" Angle Scan

"Fro" Angle Scan

_ Pause Time

[_ Guard "To .... Fro"Time
Pulse Pulse

"To" "Fro"
Test Test
Pulse Pulse

0 ° 0 o
"To" "Fro"

.i . T
t

: % i,
Rut Scan

T_me M_dpo_nt

t:i_ure 7. &zimuth Angle Scan Tirnir_._ {t,iot to Scale)

(B) Azimuth angle encoding. Each antenna phase center; positive angles right clearance guidance section, the fly-
guidance angle transmitted must consist are above the horizontal and zero angle right clearance guidance signal shall
of a clockwise TO scan followed by a is along the horizontal, exceed scannirt 8 beam antenna
counterclockwise FRO scan as viewed side]obes and other guidance and OCI
from above the antenna. For approach [iv) Clearance guidance. The timing ef signals by at ]east 5 dB; within the fly-
azimuth functions, increasing angle the clearance pulses must be in left clearance guidance sector, the fly
lvalues must be in the direction of the accordance with Figure 8. For azimuth ]eft clearance guidance signal shall
TO scan; for the back azimuth function, elements with proportional coverage of exceed scanning beam antenna
increasing angle values must be in the less than ±40 degrees (±20 degrees for sidelobes and all other guidance and
direction of the FRO scan. The antenna back azimuth], clearance guidance OCI signals by at least 5 dB; within the
has a narrow beam in the plane of the information must be provided by proportional guidance sector, the
scan direction and a broad beam in the transmitting pulses in a TO and FRO clearance guidance signals shall he at

orthogonal plane which fills the vertical format adjacent to the stop/start times least 5dB below the proportional
coverage, of the scanning beam signal. The Fly- guidance signal. Optionally, clearance

right clearance pulses must represent guidance may be provided by scanning
[C) Elevation angle encoding. The positive angles and the fly-left clearance throughout the approach guidance

radiation from elevation equipment must pulses must represent negative angles, sector. For angles outside the approach
produce a beam which scans from the The duration of each clearance pulse azimuth proportional coverage limits as
horizon up to the highest elevation angle must be 50 microseconds with a set in Basic Data Word One (Basic Data
and then scans back down to the tolerance of +5 microseconds. The Word 5 for back azimuth), proper
horizon. The antenna has a narrow transmitter switching time between the decode and display of clearance
beam in the plane of the scan direction clearance pulses and the scanning beam guidance must occur to the limits of the
and a broad beam in the orthogonal transmissions must not exceed 10 guidance region. Where used, clearance !
plane which fills the horizontal microseconds. The rise time at the edge pulses shall be transmitted adjacent to

coverage. Elevation angles are defined of each clearance pulse must be less the scanning beam signals at the edges i
from the horizontal plane containing the than 10 microseconds. Within the fly- of proportional coverage as shown in

!
i
4
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Figure 8. The proportional coverage stationary at the scan start/stop angles.
boundary shall be established at one {3) Data function format. Basic data
beamwidth inside the scan start/stop words provide equipment

angles, such that the transition between characteristics and certain siting
scanning beam and clearance signals information. Basic data words must be
occurs outside the proportional coverage transmitted from an antenna located at
sector, When clearance pulses are the approach azimuth or back azimuth

provided in conjunction with a narrow site which provides coverage throughout
beamwidth [e.g., one degree) scanning the appropriate sector, Data function
antenna, the scanning beam antenna timing must be in accordance with Table
shall radiate for 15 microseconds while 7a.

TABLE 6.--ANGLE SCAN TIMING CONSTANTS

Max T V / i T., Pause(_eg T,
Function / value of I . °. '_, _ time (usec)

Approach az;muth ......................................................................... I 13,000 I 6809 002 7.972 ! 600 13.128
High rate agpcoach azimuth ........................................................... I 9,000 I 4._?:9 0.02 5.972 I 600 9,126

Approach eleval, ........................................................................ } _,500 i 3,350 0.02 2.5,8 i 400 N/A

Bac,_r_...............................................................................i 9.000L,.600 -002 5,9:21 6O0 9.t28

TABLE7a.--BASIC DATAFUNCTIONTIMJNG (i) Preamble. Must be in accordance

with requirements of § 171,311(i)(1).
Eventbeg,nstimeat:,slot {ii) Data transmissions. Basic data

-_;_2_--t ...... must be transmitted using DPSK
Event _z, j Ti_e ' modulation. The content and repetition1 , _ (m_,,sec- of each basic data word must be in

_ _ ends) rate
f bet)" t accordance with Table 8a. For data

....... _ ........ containing digital information, binary
Preamble ................................................... 0 0 number I must represent the lower
Data transmlssion (bits I,rl_.) ................ 2 t.60O range limit with increments in binary
Parity transmJs._on (bits i11-1}2)................ 43 i 2.752
End function (a_rbome) ............................. 45 2880 steps to the upper range limit shown in
Endguard_meendfunct,on(groend)....................] 3 100 Table 8a. Data containing digital

' The previous event time slot ends at this time information shall be transmitted with
TABLE 7b.--AUXILIARY DATA FUNCTION the least significant bit first.

]'IMING--(DIGITAL) (j} Basic Data word requirements.
t Ever_timeslot Basic Data shall consist of the items

be_,_sat: specified in Table 8a. Basic Data word

-_-_i_' ;" contents shall be defined as follows:
Event moc" _:(mi_e¢. (1}Approach azimuth to threshold

/ (_e ends}

distc, nce shall represent the minimum
be.r)" distance between the Approach

Azimuth antenna phase center and thePreamble ..................... I 0 0

Address transmission tbiis'l'.:,-i.lo) ........ ! 25 1600 vertical plane perpendicular to the

Data transmission (bits ,,-_,,) ..... ! 33 i 2112 centerline which contains the landing
Parity'transmission (bits 17.-i-_.) ............... 1 82 5 248

' 5696 threshold.
End function (airborne) ........................... } 89

End guard time end function (ground .._ ....... _, 5.900........ {2) Approach azimuth proportional
TABLE7c.--AUXILIAR¥DATAFUNCTION coverage limit shall represent the limit

TIMING--(ALPHANUMERIC) of the sector in which proportional

Eventlimes,ot approach azimuth guidance is
begins at: transmitted.

,_ st5 {3) Clearance signal type shallEvent kHz Time

clock (miilisec, represent the type of clearance when
pulse onds)
(RUm- used. Pulse clearance is that which is in
_r) ........... accordance with § 171.311 {i) (2) [iv).

Preamble....................................................... 2(, 0 Scanning Beam (SB) clearance indicates
Addresstransmission(b*tsh,-h(.)............ 1.600 that the proportional guidance sector is
Data transmission: (bits h,-b_ .................... _ 2.112
End function (airborne) ................................ 8! 5.696 limited by the proportional coverage

End guard time; (end function ground) ..... 5.900 limits set in basic data.
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I. NegatJve L_mBtsof Scan TABLE Ba.iBASIC DATA WORDS

TData Data item definitionbit# v_

Wldlh or Prooortlonal Gu,dance Sector _ Data Word No. 1

_ 1 N/A 1I. _ I . Pos,t,ve - 3 1

I _ Lbmds ol Scan _ 4 0

5 1
6 0

' 7 1
B 0
9 1

10 0
Y

"To"Scan So? 12

T,me Slot _ _j 13 App_ch _wwlh Io 100m

-- -- "1 -- (Om-e3om).
I: 14 200m

: I ,, | " I 15 400m
0 ° Midscan Point O° 16 800m

17 1600m
18 3200m

_'_ (3) APPROACH AZtMUTH 19 _mdmuth 2" -LP
Wqx_o_ _
k_ (negativek_) (0"

-_)
20 -4"
21 --8°

Pos_lave L_m_ts of Scan 22 -16"23 -32 °
_. 24 Al)l_ 2" 2"

": Ixolx)r_o_ coverage
_x)C_ve.r_t) (0"

tO +623,
W+c}tn o# Pr.o_orl,pnar Gu_dar_ce Sector 25 4"

' I \'_ _ e-27 16"L • 28 32"
._ " Nega_we - - 29 Ckmtance_ N/A 0=I_,

1- -
, L0m,ts of Scan I=SB

3O Transmit
zero

:^ (13+14+15...+3O
+31=odd).

32 Padty: N]A N/A
"_To" Scan

• Time Slot "_ ) _ "Fro" Scan +32=odd).

r - _ _ _ T,me S}ot ,'Vote1:Tr_s_tJ_roughouttheAppr_chAz_uthguidanceNote _. The all zero state of the data fle_drepresentsthe
":" "I , , lowerUmitof t_ Id_o_e valueof Ihe codedparametar: _ otr..v_ r,ot_, t

O° M_Oscan POmt 0°
i i

.I

.:i (b) BACK AZIMUTH

!" _.J Legend

_i :.i' Clearance Scannmg Beam
Pu_ses Po_ses

'_ _ F,y-Leff _ Slart Scan

NI ". Fly- F::hgr_l Stop Scan

Figure 8. Clearance Pulse Timing for Azimuth Functions
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TABLE 8a.---SASIC DATA WORDS--Continued TABLE Ca.--BASIC DATA WoRDS--ContirHJed TABLE 8a.--BASIC DATA WORD_tJnued

Data Data _tem definition _iBue Data bit Data Data item defbutiml LSB l Data bit Data Data item deSnition LSB I Data bit# value /_t # va_m _ vak_ bit # value _ va4ue

( q

Basle Data Word No. 2 32 Parity: N/A j N/A 24 ............................................................... = 10 °

(14+16+18, . ,+30 ] 25 ................................................................ _2.0 °t PreembJe ........................ N/A 1 +32=odd). 26 Back azmr_th status ............................ ESee Note 10

2 ................................................::::::..-..::tl NoteI:TreosrmtW_, _ A_ _J,==_a 27 ....®................................................DO,
43 ............................................. :'". ............. j 0 sector at intervals of 1.0 seco_s Or leSS. 2829 ............dOdo........................................................................................ _ Do.D°"

....................................... Note 2: The ail zero state of the data field represents the ................

5 .... ._,.................................................. _ 1 lower limit of the absolute cange Of the coded pal'_ltater 30 ......do ....................................... N/ADO.
6 ................................................................. 0 unless oth_ noted, 31 Parity: N/'A
7 ................................. r 1 (13+-14+15., ,+30

B ...............................................::::...._.::Ii_I +31=odd). N.'AN/A
9 ........................................................ i....... 1 BaMc Data Word No. 4 32 Panty:

10 ................................................ (14+16+18...+30
11 ................................. 1 Preamb_ .......................... N/A I +32 =od_.

12 .............................................................. ,0 2 ............................................................... I Note l.. Transmit on_ w'nen Back Azimuth guidance is

13 Minimum g_de path (2`0" 0.1" _ 0.1" 3 ............................................................ 1 provided, See note 9,
to 14.7"). 4 ............................................... 0 Note _" The an zero state Of the data f_ed represents the

14 ................................... ,0.2" 5 ...................................... I Iowe" fkr#L of the alosoJute rw,_ga of the c_Jed patam_sr
15 ............................................................... , 0.4" 6 ........................................................ 1 unless otherwise noted.
16 ................ t O.0" "f ............................................................... 0
17 ....................................................... , 1.6" 8 ...................................... O BaatC Dl_a Word No. 6

18 ............................................................... _3.2" 9 .................................................. 0 t

19 ................................................... ,6.4" 10 ............................................. t 1 Preamble ............... NIA t I
20 /_(szh11_l_atatos__. ............ = sse notB 4 11 ............................................................... 0 2 ................................................................ "-"3 1

2"JD=,=atat=..................:..................,,__,,6 12..................................0 3 :::.--...::::::__:::::[
22................................................................ 13,'_,,_cha._t, ,.,. 4 .....................
23 Approach azimuth status .............. : eee note 4 magnetic oneatation (0` 5 .............................................
24 Approach azimuth status ................. -t aee lnota 4 to 359"), 6 ......................................7 ........................................................... O
25 Sp_'e ................................................... r Transit 14 ............................................ 2" 8 ........................................................ 0

TO 15 ....................................... 4"

26 ...... do: ..................... Do. 16 ......................................................... 8" 90 ............................................. 1
27 ......do ............ :......................... j Do. 17 16" 1 ..................................... 1...................................................... 1l ...................................................... 0
28 ......dO ............................... ;,. : ............... _ DO. 18 ....................................... 32" 12 ............................................................... 1

29 ......do ......................... :.......................... , DO. 19 .................................... 64" (13- MLS groumd equilxmmt ____
30 ...... de ........................ _...._.:................... _ Do, 20 ........................................................ 128" 31 k_ica_OR (Nolo 3).

31 Pad_. N/A } WA 21 ....................................................... 256* 13 Cl_aracter 2 ............. ;............ NIA B1
(13+t4+15...+30 22 8a_kazimuthme_c 1" 1" 14 ...... : ............. :......................................... 132
+31)=odd), onentalton (0° Io 359"). 15 ._ 83

32 Parlly: NtA ] NIA 23 ............................................................... 2" 16 .......................................................... B4
(14+16+18...+30 24 ............................. 4" 17 .......... I B5
+32=odd). 25 ......................................... 8" 18 ..................................

26 ............... L ............................................ 18" t9 Character3 .................... NIA BI
2T ................................................................32" 20 ...........................................................02

Note1:T_t_¢ougho_theAporoachAl_mu_gl_aflce L_ ................................ 64" 21 ................................ 83
sectar il _tervala Of 0` 16 leoonds Or tell. 29 ................................... 128" 22 .................................................... [34

Note 2.' The aH ze_o atate Of the data 1Jell represents the 30 .............................................................. 256" 23 ............................................................ B5

lower _ of, llte absolute range of the coded parameter 31 Pa_ty:, N/A NfA 24 ................................. _ B6
unless oth_ noted. (13+14+15.. :+30 25 Character4 ........... N/A Bt

+31 =odd_ 2_5 ............................................................. B2
Basic Dala Word No. 3 32 Padty: N/A N/A 27 .................................. B3

04+16+18...+30 28 ................................................................ B4
1 _-.ata_--........... Nt_--_ +=Z=o_ 29 .................................... es
2 .........],t 3o ..................................

...................... !i]i 31 Padty: NtA N/A
3 ....................................................... 1 Note l: Transm:d at intervaLs Of 1.0 second <x k_ss (13+14+15. , .+30

4 ........................................................ throughout the Aporoach Azimuth guidance secto¢, except +31 =odd).
5 ......................................... _ t when Back Azimu_ glader_e ill p¢ovided, See Note 8: 32 Parity: N/A N/A
6 ............................................... _ 1 Note2:TheafJzorosta_olthedatefieldmpmser_the (14+16+18...+30
7 .............................................................. _ 0 lower limit of the absolute range of the coded parameter +32=odd).
8 .......................................... _ 1 unless othenvme noted, Note I: Transmit it d_erv_s Of 1.0 second Or tess

9 ........................................ i 0 throughout the A_)roach Azimuth guidance sector, except
10 ...................................................... ] 0 Basic _ Word No. S when Back Azimuttt guidance is provt(ted. See note 0,
11 ................................................................ _ 0

12 .......................................... , 0 1 Preaffd14o........................... N/A t 1 Note 3:. Characte_ are enceded _ the
I Alphabet Number 5, (IA-5):

13 A,oproach azimuth 0.5" t 0.5" 2 ............................................ I 1 Note4: Coding for status t_t:bearm_dth {0.5"-4.0"} 3 ...................................................
See _ 7. 4 ........................................................... 0 O=Function not redmtad, or radiated in test mode (_;_t

reliable tar _gati(_).
14 ........................................... _ 1.0" 5 .................................................. I 1 l=Ft_lct_l radiated _ norm_ mode (for Back Azimu_
15 .................................................... 1 2.0' 6 ........................................ -4 1 this also indicates that a Back Azimuth transrmss_on foBows).

i 1 Note 5: Data items wtllcn are not al_llcal)le to a p_16 Approach elevabon 0.5" 0.5" 7 ..................................................... I 0 ground eo_tpme_t sha, be lransmttled as a_ z_os.beemv_lth (0.5" to 8 ...............................................................
2.5") See note 7. 9 .......................................... I 1 Note 6.-Coding for status I_ts:

17 ............................................................. ! 1.0" 10 .......................................... ' 1 Iz= 1==

18 Note: v_ues greatm than ............ 12,0" 11 ]0 0 0 DME transponder inoperstJve or not ava, abie., "....................................................... 1 0 Only IA mode or OME/N avaiteb4e.
2.5" &tre_vak:d. ; 12 .............................................................. 0 0 0 FA mode, Standard 1, available.

19 DME distance (am to t2.5m , 12.5m 13 Back azimuth proportional 2" I -2"6387.5m. : 1 t FA mode. Standard 2. av_Jbbla.
........ 25.0m coverage negative limit |

20 ....................................... (0 _ to -42").
21 ............................................................. 500m 14 ............................................................... I --4" Note 7: The value ceded shall be the actual beamwid',h

22 ..................................... I lO0.Om 15 ............................................. de_ree
......... :-...i -8' (as defined in § 171.311 (j)(9) rounded to tr_ #_rest 0.5

23 ............................................................... _200.Ore 18 ................................... ._ --16" ,_ore 8: V/hen back Azimuth oj,'_lance is or0q_ded, Data

2524 ............................................................................................................ 8(X).0m400"0m 1817Back...........................................azdTK,'th _al .........."2;"_ 2"--32" WordSseco_ds4orand_6 _utSnallbe trensm_tedmeApproac_at Azm_tninten_alScoverage°f1.33

26 ........................................................... 1600.0m ooverage poeatNe _ 1 and 4 SeCOndS O_ less throughout tr',e Back AZimuth cover-27 ............................................................... 3200.0m (0- Io +42°). ageNote 9: When Back Azze'm_th _ is prm4ded, Data
25 Spare ....................... "l'ranlllil 19 ................ :.............................................. 4" Word 5 shall be transmdted at an imerval of 1.33 seconds or

Z_'O 20 ...................................... _ r less through out the BaC_ A.z_'nom cave'age sector and 4
seconds or less throughout the Approach Azimuth coverage

29 ......do .................................................... Do, 21 .................................................................. . 16" sector,

30 ......do .................................................... DO, 22 ......................................................... ;.......' 32" Note 10: Coding for status bit:

31 Parity: ................ 23 Back azimuth bearm_cith 0.5" 0.5, 0=Function not redia[ed, or radiated in test mode (not
(13+14+15...+30 (0.5" to 4,0") See note reliable for navigation).
+ 31 _ odd). 7. 1 = Function radiated in normal mode.
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(4) Minimum glidepath the lowest identification shall represent the last [it) Approach azimuth to MLS datum
angle of descent along the zero degree three characters of the system point distance shall represent the
azimuth that is consistent with identification specified in § 171.311(i)(2), minimum distance between the
published approach procedures and The characters shall be encoded in Approach Azimuth antenna phase
obstacle clearance criteria, accordance with International Alphabet center and the vertical plane

(5) Back azimuth status shall No. 5 (IA-5) using bits bl through bs. perdenicular to the centerline which
represen! the operational status of the Note.--Bit b7 of this code may be contains the MLS datum point.
Back Azimuth equipment, reconstructed in the airborne receiver by liii] Approach azimuth alignment with

(6} DMEstatus shall represent the taking the complement of bit b6. runway centerline shall represent the
operational status of the DME ik] Residualradiation. The residual minimum angle between the approach
equipment, radiation of a transmitter associated azimuth antenna zero-degree guidance

(7}Approach azimuth status shall with an MLS function during time plane and the runway certerline.

represent the operational status of the intervals when it should not be iiv) Approach azimuth antenna
approach azimuth equipment, transmitting shall not adversely affect coordinate system shall represent the

{8)Approach elevation status shall the reception of any other function. The coordinate system (planar or conical) of
represent the operational status of the residual radiation of an MLS function at the angle data transmitted by the
approach elevation equipment, times when another function is radiating approach azimuth antenna.

(9) Beamwidth the width of the shall be at least 70 dB below the level
scanning beam main lobe measured at provided when transmitting, iv) Approach elevation antenna offset
the -3 dB points and defined in angular ill Symmetrical scanning. The TO and shall represent the minimum distance
units on the antenna boresight, in the FRO scan transmissions shall be between the elevation antenna phase
horizontal plane for the azimuth symmetrically disposed about the mid- center and the vertical plane containing
function and in the vertical plane for the scan point listed in Tables 4a, 4b and 5. the runway centerline.
elevation function. The mid-scan point and the center of the [vi) MLS datum point to threshold

i10) DACE distance shall represent the time interval between the TO and FRO distance shall represent the distance
minimum distance between the DME scan shall coincide with a tolerance of measured along the runway centerline
antenna phase center and the vertical plus or minus 10 microseconds, from the MLS datum point to the runway
plane perpendicular to the runway im) Auxiliary data--(l] Addresses. threshold.
centerline which contains the MLS Three function identification codes are ivii) Approach elevation antenna
datum point, reserved to indicate transmission of height shall represent the height of the

(11] Approach azimuth magnetic Auxiliary Data A, Auxiliary Data B, and elevation antenna phase center relative
orientation shall represent the angle Auxiliary Data C. Auxiliary Data A to the height of the MLS datum point.

measured in the horizontal plane contents are specified below, Auxiliary iviii] DACE offset shall represent the
clockwise from Magnetic North to the Data B contents are reserved for future
zero-degree angle guidance radial use, and Auxiliary Data C contents are minimum distance between the DME
originating from the approach azimuth reserved for national use. The address antenna phase center and the vertical
antenna phase center. The vertex of the codes of the auxiliary data words shall plane containing the runway centerline.
measured angle shall be at the approach be as shown in Table 8b. iix]DMEtoMLSdotumpoint
azimuth antenna phase center. (2] Organization and timing. The distance shall represent the minimum

organization and timing of digital distance between the DME antenna
Note.--For example, this data item would auxiliary data must be as specified in phase center and the vertical plane

he encoded 090 for an approach azimuth Table 7b. Data containing digital perpendicular to the centerline whichantenna serving runway 27 (assuming the
magnetic heading is 270 degrees) when sited information must be transmitted with contains the MLS datum point.
such that the zero degree radial is parallel to the least significant bit first, ix) Back azimuth antenna offset shall
centerline. Alphanumeric data characters must be represent the minimum distance

encoded in accordance with the 7-unit between the back azimuth antenna
i12) Back azimuth magnetic code character set as defined by the phase center and the vertical plane

orientation shall represent the angle American National Standard Code for containing the runway centerline.
measured in the horizontal plane Information Interchange (ASCII). An ixi] Back azimuth to MLS datumpaint
clockwise from Magnetic North to the even parity bit is added to each distance shall represent the minimum
zero-degree angle guidance radial character. Alphanumeric data must be distance between the Back Azimuth
originating from the Back Azimuth transmitted in the order in which they antenna and the vertical plane
antenna. The vertex of the measured are to be read. The serial transmismon perpendicular to the centerline which
angle shall be at the Back Azimuth of a character must be with the lower contains the MLS datum point.
antenna phase center, order bit transmitted first and the parity (xii] Back azimuth antenna alignment

Note.--For example, this data item would bit transmitted last. The timing for with runway centerline shall represent
be encoded 27Ofor a Back Azimuth Antenna alphanumeric auxiliary data must be as the minimum angle between the back
serving runway 27 (assuming the magnetic shown in Table 7c. az]muth antenna zero-degree giudance
heading is 270degrees) when sited such that i3) Auxiliary Data A content: The plane and the runway centerline.
the zero degree radial is parallel to data items specified in Table 8c are
centerline, defined as follows: § 171.313 Azimuth _rtorman_

(13] Back azimuth proportional it) Approach azimuth antenna offset requh'ements.
coverage limit shall represent the limit shall represent the minimum distance This section prescribes the
of the sector in which proportional back between the Approach Azimuth antenna performance requirements for the
azimuth guidance is transmitted, phase center and the vertical plane azimuth equipment of the MLS'as

i14}_MLS ground equipment containing the runway center line. follows:
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[a) Approach azimuth coverage TABLE 8b._AUXILIARY DATA WORD ADDRESS TABLE Bb.---AUXILIARY DATA WORD ADDRESS

requirements. The approach azimuth CODES--Continued CODES--Continued
equipment must provide guidance I

information in at least the following No. I h= 1,4 h, I,, I = ,, I=o No. h, I, hs I,, It, I,, I,, I_o

volume of space (see Figure 9): 19 I o 1 o 1 t 1 o 4s t o _ 1 o _ o c20. 0 1 1 0 0 0 0 46. 1 0 1 1 1 0 0
TABLE 8b.---AUXILIARY DATA WORD ADDRESS 21, 0 1 1 0 1 1 1 47. 1 0 1 1 1 1 1

CODES 22. 0 1 1 1 0 1 0 48. 1 1 0 0 0 0 023. 0 1 1 1 1 0 1 49. 1 1 0 0 0 1 1 C
24. 0 1 0 0 0 0 1 50. 1 1 0 0 1 0 1

NO. I II, Its 116 h_ h8 I=_ I._ 25. 0 1 0 0 1 1 0 51. 1 1 0 0 1 1 0 C
52. 1 I 0 1 0 0 1 C26. 0 1 0 1 0 1 I 53. 1 1 0 1 0 1 0

I. 0 0 0 0 0 1 1 27. 0 1 0 1 1 0 0 54. 1 1 0 1 1 0 0 C
2. 0 0 0 0 1 0 1 0 28. O 1 1 0 0 1 0 55. 1 1 0 1 1 I 1
3. 0 0 0 0 1 0 1 29. 0 1 1 0 1 0 1 56. 1 1 1 0 0 0 1
4, 0 0 0 1 0 0 1 1 30. 0 1 1 1 0 0 0 57. 1 1 1 0 0 1 0 C
5. 0 0 0 1 0 0 0 31, 0 i 1 1 1 1 1 58. 1 1 1 0 1 0 0
6. 0 0 0 1 1 0 0 1 32. 1 0 0 0 0 1 0 59. 1 1 1 0 1 1 1 C
7. 0 0 0 1 1 1 0 33. 1 0 0 0 1 0 1 60. 1 1 1 1 0 0 0 C
8. 0 0 1 0 0 0 1 0 34. 1 0 0 1 0 0 0 61. 1 1 1 1 0 1 1
9. 0 0 1 0 0 0 1 35, 1 0 0 1 1 1 1 62. 1 1 1 1 1 0 1 (_

10. 0 1 0 1 0 0 0 36. 0 1 0 0 0 1 63. 1 1 1 I 1 1 0
11. 0 1 0 1 1 1 37, 0 1 0 1 1 0 64. O 0 0 0 0 0 0 G
12. 0 I 1 o o 0 1 3s. o 1 I 0 1 1
13, 0 I 1 0 I 0 39, 0 I I 1 0 0

14. o 1 1 1 o 1 1 40 o o o o o o Note 1.--Parity bits I_, and I=oare chosen to
15. 0 1 1 1 0 0 41. 0 0 0 1 1 1 satisfy the equations:16. 1 0 0 0 0 1 1 42. 0 0 1 0 1 0
17. 1 0 0 0 1 0 0 43, 0 0 1 1 0 1 II3 -_-Is4 J_|x5 "_-lie -t- It7 "_-]z8 Jr-]|9 = F'VF'N
18. 1 0 0 1 0 0 1 44. 0 1 0 0 1 I Iz4 +lzs+lzs +I2o =EVEN

TABLE 8c.--AUXILIARY DATA

Maximun
time

Word Type of between Bits Least(See Data content Rangeof values significant
note6) data transmts- used bitsJon$

(Seconds)

AI Preamble.......................................................................................................:...............................Digital....... 1.0 12 ...........................................................................................................
Address...............................................................................;........................................................................................................8 ........................................................................................................
ApproachazJmuthantennaoffsat........................................................................................................................................10 --511 mto +511 m (Seenote3) ...................... I m
Approachazimuthto MLS datumbemtd_stance.........................................;.........................................................................13 0mto8191 m...................................................... I m
Approachazimuthantennaaligemantwithrumvayca_tedino..........................................................;................................ 12 -20.47 ° to 20.47° (See note3) .......................... 0.01"
Approachaz_nuthantennacoordinatesystem.......................................................................................................................I (Seenote 2)....................................................................................
Spare...........................................................................................................................................................................................13 ..........................................................................................................
Parity..........................................................................................................................................................................................7 (See note 1)....................................................................................

A2 Preamble....................................................................................................................................DigitaJ...... 1.0 12 ...........................................................................................................
Address.......................................................................................................................................................................................S ...........................................................................................................
Approachelevationantennaoffset..............................................................;:......;.................................................................. 10 -511 m to +511 m (See note 3) ...................... 1 m
MLS datumpoint to thre_hoiddistance..............................................................................................................................:.:. 10 0 m to 1 023 m..................................................... 1 m
Approacheleva_onantenna height.........................................................................................................................................7 -6.3 m to +5.3 m (See note 3) ........................ 0.1 m
Spare..........................................................................................................................................................................................22 ...........................................................................................................
Parity............................................................................................................................................................................................7 (See note 1)........................:...........................................................

A3 Preamble......................................................................................................................................Digital...... (See note4) 12 ...........................................................................................................
Address..........................................,..........................................................................................................................................8 ........................................................................................................
DME offset................................................................................................................................................................................, 10 -511 m to +511 m ............................................ 1 rn
DME to MLS datumpointdistance..........................................................................................................................................14 -8 191 m to +8 191 m (See note 3)............... lm
Spare............................................................................................................................................................................................25 ........................................................................................................
Parity...........................................................................................................................................................................................7 (See note 1).................................................................................

#,4 Preamble.......................................................................................................................................Digital......i (See note 5) 12 ...........................................................................................................
Address......................................................................................................................................................................................8 ...........................................................................................................
Backazimuthantenna..............................;.........................;.;...................................................................................................10 -511 m to +511 m (See note 3) ..................... 1 rfl
Beck azimuthto MLS datumpoint distance................................................................................................................. 11 0 m to 2 047 m................................................ 1 m
Backazimuthantennaalignmentwith nmwaycenterline.....................................................................................................12 -20.47" to 20.47" (See note3) ......................... 0,01'
Spare........................;.................................................................................................................................................................16 ..........................................................................................................
Parity.............................................................................................................................................................................................7 (See note 1)....................................................................................

Note 1:Paritybits I_ to 1_6are chosento satisfythe equationswhichfollow:.
For BITho:

Even= (I. + _.+ I,=)+1= + 1. +1=4+ I_ +1_+ I. + I=_+1_+ t. + I. +1_+ I_ + I,t +1_+14=+ I_ +l,_+ (l_s+... + I._)+ Isl+1_+ I_ + I_ + I_
For BIT ht:

Even= (I, +...+ he)+ 121+1=+l=s+ I=+ I_ +1_ +t=_+ I==+ I=_+1_ +1=7+ I_ +14=+1_+ I_ + I,_+ I=_+ (1==+... + I_) + I_ + I=l+ I_ + _ +17=
For BIT hi:

Even= (h=+...+ I=)+1._+1=4+Ix +1=7+1=o+1=_+ I==+ I=,+ I=+13_+l=m+ I_ + lu +1,_+ I,_+1_+ I==+ (1=,+ ...+1=_)+1_+1_ + _ + _ + _=
For SIT h=:

Even= (h,+...+ I_)+ I=+1==+1, + I, + I=_+1==+1_ + I=+1=_+1=_+I==+ I_ + I, + I,_+1,_+ I_ + I, + (1_=+... + I,) +1=_+ I= + I=_+ L_+l-r=
For BIT Iv_:

Even= (hz+...+ I_)+ h_+1=+1= + I_ + I==+1_+1, + I_ +l_ +1=_+I_ + I,_+1_+1_+ I,=+ I=_+1=,+ (1_+ .. + Is=)+1=+1_+ I_ + _ + k,
For BIT I._:

Even=(h=+._+ h_)+ h=+l==+1==+1=,+1=_+1_+1=o+l=t+ 1_+I_ +1=_+1_ + _+1,= +1,4+1_+1,=+(1_+..+1_)+1, +1, +1_+1_+1_ + hs
For BIT I_:

Even=1, + I_ +... +1_+1_

Note2: Code for I_ le: 0=conical; 1=planar.
Note3: The conventionfor the codingof negativenumbersis as follows:-MS8 is the signb_; 0= +; I = '.
-Other b_tsrepresentthe absolutevalue.
The conventionfor the antenna locationis as follows:As viewedfromthe MLS approachreferencedatumlookingtowardthe datum point.• positivenumbershallrepresenta locationto

the rightof the runwayconterlme(latere!Offset)pr atx)ve the runway(verticaloffset),or towa_a the stopend of the runway(l(_lg_tudinaldistance).
The conventionfor the antennaahgnmantasas toilows:As v_ewedfrom above, a pos_ve numbersiva, representctockwse rotatK)nfrom the runwaycanted_nato the respectivezero-

degreegu_._e_na.
Note 4: Data Word A3 is transmittedat intervalsof 1.0 secondsor less throughoutthe approachAzimuthcoverage sector, exceptwhen backAzimuthguidanceis provided,Where back

Azimuth is provided transmit at mtervale of 1.33 seconds Or less tlxoughout the approach Azimuth sector and 4.0 seconds Or less throughout the back Azimuth coverage sector.
Note 5: Whenback Azimuthguidance is provided,transmitat intervalsof 1.33 secondsot less throughoutthe back Azimuthcoveragesector and 4.0 secondsot less throughout

a_omachAzimuthcoveragesector.

Note6: The designation"A1" representsthe fur_tionidentificationcode for "AuxiliaryData A" and _%Vess code number1.

BILUNG CODE 4910-13-M

pl
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I

(1) Horizontally within a sector plus need be provided only to the minimum (i) With distance along the runway
or minus 40 degrees about the runway line of sight, centerline extended, by a factor of 1.2
centerline originating at the datum point {3) Runway region: for the PFE and PFN limits and to ±0.10
and extending in the direction of the {i) Proportional guidance horizontally degree for the CMN limits.
approach to 20 nautical miles from the within a sector 45 meters (150 feet] each (it} With azimuth angle, by a factor of
runway threshold. The minimum side of the runway centerline beginning 1.5 at the ___40degree and a factor of 2.0
proportional guidance sector must be at the stop end and extending parallel at the +_60 degree azimuth angles for the
plus or minus 10 degrees about the with the runway centerline in the PFE, PFN and CMN limits.
runway centerline. Clearance signals direction of the approach to join the (iii] With elevation angle from +9
must be used to provide the balance of approach region. This requirement does degrees to + 15 degrees, by a factor of
the required coverage, where the not apply to offset azimuth installations. 1.5 for the PFE and PFN limits.
proportional sector is less than plus or (it) Vertically between a horizontal (iv) Maximum angular limits. The PFE
minus 40 degrees. When intervening surface which is 2.5 meters (8 feet} limits shall not exceed +_0.25 degree in
obstacles prevent full coverage, the above the farthest point of runway any coverage region below an elevation
±40 ° guidance sector can be reduced as angle of +9 degrees nor exceed +_0.50
required. For systems providing +_60" centerline which is in line of sight of theazimuth antenna, and in a conical degree in any coverage region above
lateral guidance the coverage that elevation angle. The CMN limits
requirement is reduced to 14 nm beyond surface originating at the azimuth

ground equipment antenna inclined at 20 shall not exceed __+0.10degree in any+_40".
C2)Vertically between: degrees above the horizontal up to a coverage region within ___10degrees of
(i} A conical surface originating 2.5 height to 600 meters (2000 feet}. This runway centerline extended nor exceed

meters (8 feet] above the runway requirement does not apply to offset ___0.20degree in any other region within
centerline at threshold inclined at 0.9 azimuth installations, coverage.
degree above the horizontal. (4} Within the approach azimuth Note.--It is desirable that the CMN not

(ii} A conical surface originating at the coverage sector defined in exceed _+0.10degree throughout the
azimuth ground equipment antenna paragraphs(a} {1},and (2} and {3}of this coverage.
inclined at 15 degrees above the section, the power densities must not be {f} Approach azimuth antenna
horizontal to a height of 6000 meters less than those shown in Table 9 but the characteristics are as follows:
{20,000 feet}, equipment design must also allow for:. (1}Drift. Any azimuth angle as

(iii} Where intervening obstacles {i} Transmitter power degradation encoded by the scanning beam at any
penetrate the lower surface, coverage from normal by -1.5 dR; point within the proportional coverage

must not vary more than __-0.07 degree
TABLE 9.--MINIMUM POWER DENSITY WITHIN COVERAGE BOUNDARIES (dBW/m _} over the range of service conditions

specified in § 171.309{d} without the usa
Angle signals for vadoua Clear- of internal environmental controls.

Data antenna beamwJdths once
Functld_ signals " Multipath effects are excluded from this

1" 1.5" 2" 3" _; requirement.

_pp_ch_muth...............................................................................................89.5 -88 .............8s.s -a2 -88 (2} Beam pointing errors. The azimuth
_igh rate approach azimuth ..................................................................................... 89.5 -88 ............ -88 -86.5 -88 angle as encoded by the scanning beam
Backazimuth..............................................................................................................89.5 -as ............. 8s.s -s2 -as at any point within __(_.5degree of the
_pproach elevation ................................................................................................. --89.5 --88 --88 --88 ..............................

zero degree azimuth must not deviate
from the true azimuth angle at that point
by more than --_+.05degree. Multipath

(ii} Rain loss of -2.2 dB at the [c} On runways where limited terrain and drift effects are excluded from this
longitudinal coverage extremes, prevents the azimuth antenna from requirement.

{b} Siting requirements. The approach being positioned on the runway
azimuth antenna system must, except as centerline extended, and the cost of the TABLE10.--APPROACHAZIMUTHACCURACIES
allowed in paragraph (c} of this section: land fill or a tall tower antenna support ATTHEAPPROACHREFERENCEDATUM

{1} Be located on the extension of the is prohibitive, the azimuth antenna may
centerline of the runway beyond the be offset. A,gul=err_(degrees)
stop end; {d} Anteuna coordinates. The Errortype System Ground Airborne

{2} Be adjusted so that the zero degree scanning beams transmitted by the su_vstem _em
azimuth plane will be a vertical plane approach azimuth equipment within PFE............ +20It (6.1m)'.= +0.118"'...±0.017"
which contains the centerline of the ±40 ° of the centerline may be either CMN.......... ±to.5 It.(3.2m)t'* ±0.030"..._±0.050"
runway served; conical or planar. Note_

(e} Approach Azimuth accuracy. (1} , i_u_es errorsdueto ground==nd=,homeequ_mem
(3} Have the minimum height .... The system and subsystem errors shall _ gtoppgation effects,=The system PFN component must not exceed ±3.5

necessary to comply with the coverage not exceed those listed in Table 10 at _tem (t1.s f=_t).
=Themean(bias)erroroompone_contributedby

requirements prescribed in paragraph the approach reference datum, groundequipmentshouldnotexceed±10feet
{a) of this section; At the approach reference datum, ,Tt_ systemcontrolmotionrmcsemustnotexceed0.1

(4} Be located at a distance from the temporal sinusoidal noise components de_T_eairbornesubsystem angulararrom ==reprovidedtot'
stop end of the runway that is consistent shall not exceed 0.025 degree peak in the Intorma_onon_.
with safe obstruction clearnace frequency band 0.01 Hz to 1.6 Hz, and {3}Antenna alignment. The antenna
practices; the CMN shall not exceed 0.10 degree, must be equipped with suitable optical,

(5} Not obscure any light of an From the approach reference datum to electrical or mechanical means or any
approach lighting system; and the coverage limit, the PFE, PFN and combination of the three, to bring the

{6}Be installed on frangible mounts or CMN limits, expressed in angular terms, zero degree azimuth radial into
beyond the 300 meter {1000 feet} light shall be allowed to linearly increase as coincidence with the approach reference
bar. follows: datum (for centerline siting} with a

i ii i i r i fin nl i i I ii !1 _ ' "
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maximum error of 0.02 degree, boresight. The sidelobe levels must be {g) Back azimuth coverage
Additionally, the azimuth antenna bias as follows: requirements. The back azimuth
adjustment must be electronically [i} Dynamic sidelobe levels. With the equipment where used must provide
steerable at least to the monitor limits in antenna scanning normally, the dynamic guidance information in at least the
steps not greater than 0.005 degree, sidelobe level that is detected by a following volume of space [see Figure

(4] Antenna far field patte_s in the receiver at any point within the 11):
plane afscan. On boresight, the azimuth proportional coverage sector must be (1) Horizontally within a sector --+40
antenna mainlobe pattern must conform down at least 10 dB from the peak of the degrees about the runway centerline

main beam. Outside the coverage sector, originating at the back azimuth ground
to Figure 10, and the beamwidth must be the radiation from the the scanning equipment antenna and extending in the
such that, in the installed environment, beam antenna must be of such a nature direction of the missed approach at least
no significant lateral reflections of the that receiver warning will not be to 20 nautical miles from the runway
mainlobe exist along the approach removed or suitable OCI signals must be stop end. The minimum proportional
course. In any case the beamwidth must provided, guidance sector must be -+10 degrees
not exceed three degrees. Anywhere (it) Effective sidelobe levels. With the about the runway centerline. Clearance
within coverage the -3 dB width of the antenna scanning normally, the sidelobe signals must be used to provide the
antenna mainlobe, while scanning levels in the plane of scan must be such balance of the required coverage where
normally, must not be less than 25 that, in the installed environment, the the proportional sector is less than -+40
microseconds {0.5 degree} or greater CMN contributed by sidelobe reflections degrees.
than 250 microseconds [5 degrees). The will not exceed the angular equivalent {2] Vertically in the runway region
antenna mainlobe may be allowed to of 9 feet at approach reference datum between:
broaden from the value at boresight by a over the required range of aircraft
factor of l/rosS, where 8 is the angle off approach speeds. {i) A horizontal surface 2.5 meters {8

feet) above the farthest point of runway
centerline which is in line of sight of the
azimuth antenna, and,

{it) A conical surface originating at the
azimuth ground equipment antenna

BeamCenle¢ inclined at 20 degrees above the
horizontal up to a height of B00 meters

_B (2000 feet).
(3) Vertically in the back azimuth

region between:
[i} A conical surface originating 2.5

I meters {8 feet) above the runway stop
.30B end, included at 0.9 degree above the

horizontal, and,

(ii] A conical surface orginating at the
I missed approach azimuth ground

equipment antenna, inclined at 15
.__ o7 ..._L 07 _._ degrees above the horizontal up to a

I___ Bw -V BW -- -_0_e height of 1500 meters {5000 feet).

B0_v i_ 09 (iii)Where obstaclespenetratethe

ew lower coverage limits, coverage need be
provided only to minimum line of sight.

(4} Within the back azimuth coverage
sector defined in paragraph {q} (1}, (2},
and {3} of this section the power
densities must not be less than those
shown in Table 9, but the equipment
design must also allow for:

{i} Transmitter power degradation
from normal -1.5 dB.

NOTES: I. The beam envelope is smoothed by a 26 kHz video filter {ii)Rainlossof-2.2 dB atthe
before measurement, longitudinalcoverageextremes.

2. BW : Beamwidth. (h}Back azimuthsiting.The back
Figure 10. Far Field Dynamic Signal in Space azimuthequipmentantennamust:

{1}Normallybe locatedon the
extensionoftherunway centerlineat
thethresholdend;

antennaradiationpatternabove the {2}Be adjustedsothatthevertical

(5} Antenna far field pattern in the horizon must satisfy both the system plane containing the zero degree course !
vertical plane. The azimuth antenna free coverage requirements and the spurious line contains the back azimuth reference i
spaceradiationpatternbelow the radiationrequirement, datnm; i

horizon must have a slope of at least -8 {6} Data antenna. The data antenna {3) Have minimum height necessary to i
dB/degree at the horizon and all must have horizontal and vertical comply with the course requirements

sidelobes below the horizon must be at patterns as required for its function, prescribed in paragraph (g) of this _i
least 13 dB below the pattern peak. The section; !

i,i

!
,_
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(4) Be located at a distance from the (k) Back azimuth antenna acquisition of the following types of false
threshold end that is consistent with characteristics. The requirements guidance: reflections of the scanning beam,
safe obstruction clearance practices: specified in §171.313[f) apply, scanning beam antenna sidelobes and grating

(5) Not obscure any light of an (1) Scanning conventions. Figure 12 lobes, and incorrect clearance.

approach lighting system: and shows the approach azimuth and back § 171.315 Azimuth monitor system
(6) Be installed on frangible mounts or azimuth scanning conventions, requirements.

beyond the 300 meter (1000 feet) light (m) False guidance. False courses
bar. which can be acquired and tracked by (a) The approach azimuth or back

azimuth monitor system must cause the
(i) Back azimuth antenna coordinates, an aircraft shall not exist anywhere

The scanning beams transmitted by the either inside or outside of the MLS radiation to cease and a warning must
back azimuth equipment may be either coverage sector. False courses which be provided at the designated control
conical or planar, exist outside of the minimum coverage point if any of the following conditions

(j) Back azimuth accuracy. The sector may be suppressed by the use of persist for longer than the periods
requirements specified in § 171.313(e) OCI. specified:
apply except that the reference point is Note.mFalse courses may be due to (but elLLINGCODE4910-13-M
the back azimuth reference datum, not limited to) MLS airborne receiver
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Back Azimuth or 0
Departure Direction 45m 1151 ft)

_ . ' Datum Point RA

!
!

,: |
I
I
!

1.500m _5.000 ft) I

/ i
:; / -)..... _ _oo_.ooo,,i

; _t 15 Minimum _,_' _" ..... _.50m 1500 ft)

:,- I i '' t "

I. _o_ .\
= MLS Datum Point

(b) VERTICAL COVERAGE

i

_ Figure 11. Back Azimuth/Data Coverage i

J
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Figure 12. Azimuth Guidance Functions Scanning Conventions
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Figure 12. Azimuth Guidance Functions Scanning conventions

- t) AZ IMaxlmum) - l_ 13AZiMaKimucn) , "/"

\
/ Azlmu h 2_ Back

/ Gu dance _ Az.nuth GuldaHce _ _ "To"Scan
/ Angle _Angle - X _S '

Approach S s\ / / I-.-.. J _, _'% |lack ' •.....

Anlenna S _"N /..,I.... Anlenna'
_._- "Fro" Scan

"To" Scar/ _v.:._,.,'.,_ ..... -,- ' .
J

_?,_ , _1AZ [M,:lXlIHIJm} _ _1BAZ (MaXllHUiil/

Figure 12. Azimuth Guidance Functions Scanning Conven£ions
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(1) There is a change in the ground (4l There is an error in the preamble performance requirements for the
equipment contribution to the mean DPSK transmissions which occurs more elevation equipment components of the
course error component such that the than once in any one second period. MLS as follows:

path following error at the reference (5) There is an error in the time Ca)Elevation coverage requirements.
datum or in the direction of any azimuth division multiplex synchronization of a The approach elevation facility must
radial, exceeds the limits specified in particular azimuth function that the provide proportional guidance
§§ 171.313(e)(1) or 171.313[j) for a period requirement specified in § 171.311(e) is information in at least the following
of more than one second, not satisfied and if this condition volume of space (see Figure 131:

Note.--The above requirement and the persists for more than one second. (1) Laterally within a sector
requirement to limit the ground equipment (6) A failure of the monitor is originating at the datum point which is
mean error to ±10 ft. can be satisfied by the detected, at least equal to the proportional
following procedure. The integral monitor (b) Radiation of the following fuctions guidance sector provided by the
alarm limit should be set to the angular must cease and a warning provided at approach azimuth ground equipment.

equivalent of ±10 ft. at the approach the designated control point if there are (2) Longitudinally from 75 meters (250
reference datum. This will limit the electrical errors in 2 consecutive transmissions: feet) from the datum point to 20 nautical
component of the mean course error to ±10 (1) Morse Code Identification, miles from threshold in the direction offt, The field monitor alarm limit should be set
such that with the mean course error at the (2) Basic Data Words 3 and 6, the approach.
alarm limit the total allowed PFEis not (3) Auxiliary Data Words. (3) Vertically within the sector
exceeded on any commissioned approach (c) The period during which erroneous bounded by:
course from the limit of coverage to an guidance information is radiated must (i) A surface which is the locus of
altitude of 100 feet. not exceed the periods specified in points 2.5 meters (8 feet) above the

[2) There are errors in two § 171.315(a). If the fault is not cleared runway surface;
consecutive transmissions of Basic Data within the time allowed, the ground (it) A conical surface originating at the
Words 1, 2, 4 or 5. equipment must be shut down. After datum point and inclined 0.9 degree

shutdown, no attempt must be made to above the horizontal and,
(3) There is a reduction in the radiated restore service until a period of 20 liii) A conical surface originating at

power to a level not less than that seconds has elapsed, the datum point and inclined at 15.0
specified in §171.313[a)(4) or § 171.317 Approach elevation degrees above the horizontal up to a
§ 171.313{g}{4} for a period of more than performance requirements, height of 6000 meters [20.000 feet).
one second. This section prescribes the s_au,G COOe4910-1_
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Where the physical characteristics of factor of 2.0 for the PFE and PFN limits; adjustment must be electronically
the approach region prevent the steerable at least to the monitor limits in
achievement of the standards under TABLE13.--ELEVATIONACCURACIESATTHE steps not greater than 0.005 degrees.
paragraphs {a) {1}, (2}, and {3] of this APPROACH REFERENCE DATUM [4}Antenna far field patterns in the
section, guidance need not be provided Angularerror(degrees) plane of scan. On the lowest
below a conical surface originating at Erro_type System Ground Ai_come operationally required glidepath, the
the elevation antenna and inclined 0.9 subsystem subsyst_' antenna mainlobe pattern must conform
degree above the line of sight, to Figure 10, and the beamwidth must be

(4) Within the elevation coverage PFE ........................ t = +--0.133 (a) ±0.017CMN....................... '+-0.050 +-0.020 +-0.01( such that in the installed environment,
sector defined in paragraphs {a) {1), {2} no significant ground reflections of the
and (3) of this section, the power Notes: mainlobe exist. In any case, the
densities must not be less than those and11ncludeSpropagationerrOrSeffects.dUetogroundandairborneequipmentbeamwidth must not exceed 2 degrees.
shown in Table 9, but the equipment , the systemPFNcomponentmustnot exceed±0.087 The antenna mainlobe may be alloweddegree.

design must also allow for: --The mean (bias)errorcomponentcontributedby the to broaden from the value at boresight
(i) Transmitter power degradation ground equipment should not exceed +-0.067 degree.

4 the airborne subsystem angular errors are provided for by a factor of 1/cos0, where O is the
from normal by -1.5 dB. informationonly angle of boresight. Anywhere within

(ii) Rain loss of -2.2 dB at the (iv} With decreasing elevation angle coverage, the -3 dB width of thecoverage extremes.
(b) Elevation siting requirements. The from + 3 degrees {or 60% of the antenna mainlobe, while scanning

Elevation Antenna System must: minimum glide path angle, whichever is normally, must not be less than 25
(1) Be located as close to runway less) to the coverage extreme, by a microseconds (0.5 degrees) or greater

centerline as possible (without violating factor of 3 for the PFE, PFN and CMN than 250 microseconds {5 degrees). The
obstacle clearance criteria), limits; and sidelobe levels must be as follows:

(2) Be located near runway threshold {v) Maximum angular limits, the CMN {i) Dynamic sidelobe levels. With the
such that the asymptote of the minimum limits shall not exceed -----0.10degree in antenna scanning normally, the dynamic
glidepath crosses the threshold of the any coverage region within --+10 degrees sidelobe level that is detected by a
runway at the Approach Reference laterally of runway centerline extended receiver at any point within the
Datum height. Normally, the minimum which is above the elevation angle proportional coverage sector must be
glidepath should be 3 degrees and the specified in {iv} above, down at least 10 dB from the peak of the
Approach Reference Datum height Note.mlt is desirable that the CMN not mainlobe. Outside the proportional
should be 50 feet. However, there are exceed --+0.10degree throughout the coverage coverage sector, the radiation from the
circumstances where other glideslopes region above the elevation angle specified in scanning beam antenna must be of such
and reference datum heights are paragraph {dl(1)(iv}of this section, a nature that receiver warnings will not
appropriate. Some of these instances are (2} The system and ground subsystem be removed or a suitable OCI signal
discussed in FAA Order 8260.34 {Glide accuracies shown in Table 13 are to be must be provided.
Slope Threshold Crossing Height demonstrated at commissioning as {ill Effective sidelobe levels. With the
Requirements) and Order 8260.3 {IFR maximum error limits. Subsequent to antenna scanning normally, the sidelobe
Approval of MLS.} commissioning, the accuracies are to be levels in the plane of scan must be such

(3) Be located such that the MLS considered at 95% probability limits, that, when reflected from the ground, the
Approach Reference Datum and ILS {e}Elevation antenna characteristics resultant PFE along any glidepath does
Reference Datum heights are coincident are as follows: not exceed 0.083 degrees.
within a tolerance of 3 feet when MLS is {1}Drift. Any elevation angle as (5) Antenna far field pattern in the
installed on a runway already served by encoded by the scanning beam at any horizontalplane. The horizontal pattern
an ILS. This requirement applies only if point within the coverage sector must of the antenna must gradually de-
the ILS glide slope is sited such that the not vary more than 0.04 degree over the emphasize the signal away from
height of the reference datum meets the range of service conditions specified in antenna boresight. Typically, the
requirements of FAA Order 8260,34. § 171.309(d} without the use of internal horizontal pattern should be reduced by

{c)Antenna coordinates. The scanning environmental controls. Multipath at least 3 dB at 20 degrees off boresight
beams transmitted by the elevation effects are excluded from this and by at least 6 dB at 40 degrees off
subsystem must be conical, requirement, boresight. Depending on the actual

{d) Elevation accuracy. {1} The (2) Beam pointing errors. The multipath conditions, the horizontal
accuracies shown in Table 13 are elevation angle as encoded by the radiation patterns may require more or
required at the approach reference scanning beam at any point within the less de-emphasis:
datum. From the approach reference coverage sector must not deviate from {6} Data antenna. The data antenna
datum to the coverage limit, the PFE, the true elevation angle at that point by
PFN and CMN limits shall be allowed to more than -+0.04 degree for elevation must have horizontal and vertical
linearly increase as follows: angles from 2.5 ° to 3.5 ". Above 3.5 ° patterns as required for its function.

{i} With distance along the runway these errors may linearly increase to {f}False guidance. False courses
centerline extended at the minimum -+0.1 degree at 7.5 °. Multipath and drift which can be acquired and tracked by
glide path angle, by a factor of 1.2 for effects are excluded from this an aircraft shall not exist anywhere
the PFE and PFN limits and to -+0.10 requirement, either inside or outside of the MLS
degree for the CMN limits; {3}Antenna alignment. The antenna coverage sector. False courses which

(ii) With azimuth angle, from runway must be equipped with suitable optical, exist outside of the minimum coverage
sector may be suppressed by the use ofcenterline extended to the coverage electrical, or mechanical means or any

extreme, by a factor of 1,2 for the PFE combination of the three, to align the OCI.
and PFN limits and by a factor of 2.0for lowest operationally required glidepath Note.wFalse courses may be due to {but
the CMN limits; to the true glidepath angle with a not limited to} MLS airborne receiver

(iii} With increasing elevation angles maximum error of 0.01 degree, acquisition of the following types of false
from + 3 degrees to + 15 degrees, by a Additionally, the elevation antenna bias guidance: reflections of the scanning beam

00010391-29



33204 Federal Register / Vol. 51, No, 181 / Thursday, September 18, I986 / Rules and Regulations

and scanning beam antenna s_delabes and Information Center, Room 8301, 1100 L system or locally generated. Adequate
grating lobes. Street, NW., Washington, DC 20408. power capacity must be provided for the

(b) MLS marker beacon equipment operation of the MLS as well as the test
§ 171.319 Approach elevation inomtor must meet the performance and working equipment of the MLS.
system requirements, requirements prescribed in Subpart H of (g) The MLS facility must have a

(a) The monitor system must act to this Part. This subpart imposes continuously engaged or floating battery
ensure that any of the following requirements that performance features power source for the continued normal
conditions do not persist for longer than must comply with International operation of the ground station
the periods specified when: Standards and Recommended Practices, operation if the primary power fails. A

(1) There is a change in the ground Aeronautical Telecommuncations, Vol. I trickle charge must be supplied to
component contribution to the mean of Annex 10 to ICAO. recharge the batteries during the period
glidepath error component such that the § 171.323 Fabrication and insta/laUorl of available primary power. Upon loss
path following error on any giidepath requirements, and subsequent restoration of power,
exceeds the Emits specified in
§ 171.317[d) for a period of more than (a} The MLS facility must be the battery must he restored to full
one second, permanent and must be located, charge within 24 hours. When primary

constructed, and installed in accordance power is applied, the state of the battery
Note._The above requirement art_ the with best commercial engineering charge must not affect the operation of

requirement to limit the grotmd equipment practices, using applicable electric and the MLS ground station. The battery
mean error to ___0.067degree can be satisfied safety cedes and Federal must allow continuation of nurma[by the following procedure. T]ae integral
monitor alarm limit should he set to ___0_067 Communications Commission {FCC) operation of the MLS facility for at least
degree. This will limit the electrical licensing requirements and sitirtg 2 hours without the use of additional
component of mean glidepath error to +__0.067 requirements of §§ 171.313{bl ant] sources of power. When the system is
degree. The field monitor alarm l_it shotdd 17t.317{b). operating from the battery supply
be set such that with the mean gIidepath _o) The MLS facility comprments must without prime power, the rat_ome
error at the alarm limit the total allowed WE utilize soIid state technology except that deicers and the ertvironmenta[ system
is not exceeded on any commissioned trove/hag wave tube amplifiers {TWTA_ need not operate. The eqraipment mast
glidepath from the limit of coverage to an may be used. A maximum level of meet all specification requirements with
altitude cf 100 feet. common modularity must be provided or without batteries installed.

(21 There is a reduction ha the radiated along with diagnostics to facilitate (hi There must be a means for
power to a level not less than that maintenance and tr_mbleshootir_g, determining, from the grount], the
specified in § 17"1.317(a_4] for a pexiod (c) An approved monitoring capability performance of the system fl_cluding
of more than one second, must be provided which indicates the antenna, both initially and periot]ical_y.

(3) There is an errt_ in the preamble status of the equipment at the site and at hi)The facility must have, or be
DPSK transmission which occurs more a remotely located maintetmace area, supplemented by ground, air or Iandline
than once in any one sectmd period, with monitor capability that provides communications services. At facilities

(4) There is an error in the time pre-alarm of impending system faih_eL _within or immediately adjacent to air
division multiplex synchronization of a This monitoring feature must be capable traffic control areas, that are intended
particular elevation function such that of transmitting the status and pro-alarm for use as instrument approach aids for
the requirement specified in § 171.31I(e) over standard phone lines to a remote an airport, there must be ground air
is not satisfied and this condition section. In the event the sponsor communications or reliable
persists for more than orte second, requests the FAA to assome ownership communications [at least a Landline

(5) A failure of the monitor _s of the facility, the monitoring feature telephone] from the airport to the
detected, must al_ be capable of interfacing with nearest FAA air traffic control or

(b) The period during which erroneous FAA remote monitoring requirements.
guidance informatior_ is radiated must This requirement may be complied with communication faciLity. Compliance
not exceed the periods specified in by the addition of optional aoRware with this paragraph need not be shown
Section 17I._r19(a). If the fault is not and/or hardware in space provided in at airports where an adjacent FAJ_
cleared within the lime allowed, the original equipment, facility can communicate with aircraft
radiation shall cease After shutdown, (d] The mean corrective maintenance on the ground at the airport and during
no attempt must be made to restore time of the MLS equipment mast be the entire proposed instrument approach
service until a period of 20 seconds has equal to or less than 0.5 hours with a procedure. In addition, at tow traffic
elapsed, maximum corrective maintenance time density airports within or immediately

not to exceed 1.5 hours. This m,eaaore adjacent to air traffic control zones or

§171.321 DME lind marker beacon applies to correction of unscheduled areas, and where ex_ensive delays are
performmme cequfremen_, failures of the monitor, transmitter and not a factor, the requirements of this

(a) The DME equipment must meet the associated antenna assemblies, limited paragraph may be rettuced to re_iable
performance requirements prescribed in to unscheduled outage and out of communications from the airport to the
Subpart G of the Part. This subpart tolerance conditions, nearest FAA air traffic control or
imposes requirements that performance (e) The mean-time-between-failures of communications facility, ff the adjacent
features must comply with tntematitmal the MLS angle system must not be less FAA facility can communicate with
Standards and Recomme_ed Practices, than 1,500 hours. This measure applies aircraft during the proposed instrument
Aeronautical Telecommunications, VoL to unscheduled outage, out-of-tolerarme approach procedure down to the airport
I of Armex 10 to ICAO. It is avai_ab|e conditions, and failmaes of the monitor, surface o¢ at least down to the minimum
from ICAO, Aviation Building, 1080 transmitter, and associated antenna approach altitude, this would require at
University Street, Montreal 101, Quebec, assemblies, least a land_ine telephome.
Canada, Attention: _butiotL Office_r (f) The IvILS facility must have a (j) The location of the phase center far
and ohm available for inspection at the reliable source of suitable primary all antennas must be dear)y mar_ed on
Office of the Fedora1 Register power, either from a power distr[betiozz the antenna enclosures.

00010391-30



Federal Register / Vol. 51, No. 181 / Thursday, September 18, 1986 / Rules and Regulations 33205
IIII II I

(k) The latitude, longitude and mean [8) Air-grnund communications, if maintenance manual must also be
sea level elevation of all MLS antennas, provided, expressly written or submitted to FAA for approval.
runway threshold and runway stop end incorporating appropriate sections of (f) The owner or the owner's
must be determined by survey with an FAA manuals by reference, maintenance representative must
accuracy of ±3 meters {_10 feet) {9) Keeping the station logs and other participate in inspections made by the
laterally and ___0.3meter [±1.0 foot) technical reports, and the submission of FAA.
vertically. The relative lateral and reports required by § 171.327. (g) The owner must ensure the
vertical offsets of all antenna phase (10) Monitoring of the MLS facility, availability of a sufficient stock of spare
centers, and both runway ends must be (11) Inspections by United States parts, including solid state components,
determined with an accuracy of ±0.3 personnel, or modules to make possible the prompt
meter (±1.0 foot) laterally and ±0.03 (12) Names, addresses, and telephone replacement of components or modules
meter {±0.1 foot) vertically. The owner numbers of persons to be notified in an that fail or deteriorate in service.

must bear all costs of the survey. The emergency. (h) FAA approved test instruments
results of this survey must be included {13} Shutdowns for periodic must be used for maintenance of the
in the "operations and maintenance" maintenance and issuing of NOTAM for MLS facility.
manual required by Section 171.325 of routine or emergency shutdowns.
this subpart and will be noted on FAA (14} Commissioning of the MLS (i) Inspection consists of an- examination of the MLS equipment to

Form 198 required by § 171.327. facility.
[15) An acceptable procedure for ensure that unsafe operating conditions

§ 171.325 Maintenanceandoperations amending or revising the manual, do not exist.
requirements. (16) An explanation of the kinds of (j) Monitoring of the MLS radiated

(a) The owner of the facility must activities (such as construction or signal must ensure a high degree of
establish an adequate maintenance grading) in the vicinity of the MLS integrity and minimize the requirements
system and provide MLS qualified facility that may require shutdown or for ground and flight inspection. The
maintenance personnel to maintain the recertification of the MLS facility by monitor must be checked daily during
facility at the level attained at the time FAA flight check, the in-service test evaluation period (96
it was commissioned. Each person who (17) Procedures for conducting a hour burn in] for calibration and
maintains a facility must meet the FCC ground check of the azimuth and stability. These tests and ground checks
licensing requirements and demonstrate elevation alignment, or azimuth, elevation, DME, and marker
that he has the special knowledge and [18) The following information beacon radiation characteristics must be
skills needed to maintain an MLS concerning the MLS facility: conducted in accordance with the
facility, including proficiency in (i) Facility component locations with maintenance requirements of this
maintenance procedures and the use of respect to airport layout, instrument section.

specialized test equipment, runways, and similar areas. § 171.327 Operationalrecords.
(b) In the event of out-of-tolerance (it) The type, make and model of the

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

(c) The owner must prepare, and associated compass locators, if any. (a) Facility Equipment Performance &
obtain approval of, an operations and (iv) The hours of operation. Adjustment Data (FAA Form 198). The
maintenance manual that sets forth (v) Station identification call letters FAA Form 198 shall be filled out by the
mandatory procedures for operations, and method of station identification and owner or his maintenance
periodic maintenance, and emergency the time spacing of the identification, representative with the equipment
maintenance, including instructions on (vi) A description of the critical parts adjustments and meter readings as of
each of the following: that may not be changed, adjusted, or the time of facility commissioning. One

(1) Physical security of the facility, repaired without an FAA flight check to copy must be kept in the permanent
(2) Maintenance and operations by confirm published operations, records of the facility and two copies

authorized persons. (d} The owner or his maintenance must be sent to the appropriate FAA
(3) FCC licensing requirements for representative must make a ground regional office. The owner or his

operations and maintenance personnel, check of the MLS facility periodically in maintenance representative must revise
(4} Posting of licenses and signs, accordance with procedures approved the FAA Form 198 data after any major
(5} Relations between the facility and by the FAA at the time of repair, modernization, or retuning to

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

(6) Notice to the Administrator of any Associated changes must also be made kind of work and adjustments made,
suspension of service, to the operations and maintenance equipment failures, causes (if

(7) Detailed and specific maintenance manual required in paragraph (c) of this determined) and corrective action taken.
procedures and servicing guides stating section. This and all other corrections In addition, the entries must include
the frequency of servicing, and additions to this operations and completion of periodic maintenance
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required to maintain the facility. The facility, monthly reports from the remote data will be recorded on each scheduled
owner or his maintenance monitoring system control point must be visit to the facility. The owner or his
representative must keep the original of forwarded to the appropriate FAA maintenance representative shall keep
each form at the facility and send a copy regional office, and a hard copy retained the original of each record at the facility
to the appropriate FAA regional office at at the control point, and send a copy of the form to the
the end of each month in which it is (c) Technical Performance Record appropriate FAA regional office.
prepared. However, where an FAA (FAA Form 6830 (formerly FAA Form [FR Doc. 86-21021 Filed 9-17-86; 8:45 am]
approved remote monitoring system is 418)). This form contains a record of
installed which precludes the need for system parameters as specified in the BILLINGCODE4910-13--M
periodic maintenance visits to the manufacturer's equipment manual. This
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